Vol. 16, No. 8 
August 1991 


Energy 
Research 
Abstracts 


Abstracts 19405—22390 





Office of Scientific and Technical Information 
UNITED STATES DEPARTMENT OF ENERGY 





The Office of Scientific and Technical Information 


The Office of Scientific and Technical Information 
(OSTI) in Oak Ridge, Tennessee, provides direction for 
the Department of Energy’s scientific and technical in- 
formation (STI) program and maintains a centralized 
base of support to assist Departmental elements in 
planning, developing, and implementing STI activities. 
DOE-originated and worldwide literature on advances in 
subjects of interest to DOE researchers is collected, 
processed, and disseminated using computerized data- 
bases, publications, and other media. 


This information collection containing over three million 
citations represents a major national resource of scien- 
tific and technical information. In addition to information 
acquired from DOE and its contractors, DOE acquires 
information through its international partnerships with 
the International Energy Agency’s Energy Technology 
Data Exchange (ETDE), a consortium comprised of 
members from Europe, Japan, Canada, and the United 
States; the International Atomic Energy Agency’s Inter- 


national Nuclear Information System, representing 80 
countries; bilateral agreements with foreign govern- 
ments; exchange agreements with other U.S. govern- 
ment agencies; and contracts with private information 
organizations and professional societies. 


The subject scope of this information extends beyond 
energy, covering basic scientific studies in such areas 
as radiology, atomic and nuclear physics, radiation and 
nuclear chemistry, superconductivity, supercomputers, 
the environment, radioactive waste management, 
nuclear medicine, and arms control. 


Major DOE databases are available within the United 
States through DIALOG Information Services and STN 
International and outside the United States through for- 
mal governmental exchange agreements. DOE and 
DOE contractor offices can access the databases 
online through the Integrated Technical Information 
System (ITIS) maintained by OSTI. 


UNITED STATES DEPARTMENT OF ENERGY 
Office of Scientific and Technical Information 
Post Office Box 62 
Oak Ridge, Tennessee 37831 


International Copyright, « 


U.S. Department of Energy, 1991, under the provisions of the Universal Copyright Convention. 


United States copyright is not asserted under the United States Copyright Law, Title 17, United States Code. 





Vol. 16, No. 8 
August 1991 
ISSN: 0160-3604 
CODEN: ERABD 


Energy Research Abstracts 


Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 14-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency's Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. Please note that beginning with the January 
1991 issue, ERA does not cover nonreport literature. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors who have OSTI deposit ac- 
counts can obtain ERA (regular issues and annual in- 
dexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: 
Information Services. For further information, call 
(615)576-8401, FTS 626-8401. ERA is also available at 
authorized GPO Depository Libraries. (List is provided 
on the inside back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 
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Technical Editor, Robert W. Rutkowski 





Information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETDE: 
Canada 
Denmark 
Finland 
France 


The Netherlands 

Norway 

Spain 

Sweden 

Federal Republic of Switzerland 
Germany United Kingdom 

Italy United States 


Japan 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 





How To Read A Citation 


The principal data elements included in these citations are: Sample Citations 

1. Abstract number within volume. Report 

2. Report number identification for report-type literature. Dw @ 

3. Title and subtitle (non-English title may appear in 18494 (DOE/ER/40438-T1) aia hydrogen and 
parentheses, if applicable). deuterium polarized gas target for application in storage rings]: 

4. Author(s). First 10 names in the data record are printed, @) Progress report. Haeberli, W. Phys. VP colaboraiion. may © 
then “et al.” is listed. Univ., Madison (USA). Dept, of Physics. [1989]. 12p. Sponsored 

5. Author affiliation. Only first one is listed, in parentheses DOE Energy Research. DOE Contract FG02-88ER40438. Order 
after author(s) to which it applies. © Number DE89007246. Available from NTIS, AO3/MF A01 - 

6. Collaboration, if present. OSTI; GPO Dep. 

7. Corporate author(s) identifying corporation responsible This paper briefly discusses the Wisconsin test facility for storage 
for document. cells; results of target tests; the new UHV... 

8. Date of publication. If not known, a processing date is 
in brackets. Report Analytic 


10. 
. Monograph title if citation is an analytic (part, chapter, 


11 


12. 
13. 
14. 


15. 


16. 


te. 


18. 
19. 
20. 


. Number of pages or page range. Prices are based on 8) 


total pages unless special pricing applies. aa (RES-SU-—-€0, pp. ae gees ron mn he 
se aaa Correlation effects. Vainshtejn, L.A. , Moscow. 

Language of document if non-English. (8) -raichesky Trat*1908. (in Ruslan) ia = 

physics. Collection. Order Number DE89780060. Available from NTIS 

(US Sales Only), PC AO3/MF A01; INIS. 







or paper) of a larger monograph. 


Sponsoring organization. Kratkie Soobshcheniya po Fizike.; no. 6. 
Contract or grant number. SILVER IONS/energy-level transitions; XENON IONS/energy- 
oo ea nD SEE IENOD level transitions; CORRELATIONS; D STATES; E STATES.... 

u ; 
Conference title, location, and date, if applicable. . ttt © 
Order number. The “DE” order number may be used pollution in house due to use of various fuels. Luo, Dayu (Chengdu 
for ordering from NTIS or OSTI, as appropriate. The Sanitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON 
"TI" prefix is valid only at OSTI. 04) (Canada). 1990. (CONF-900724-Vol.1: indoorfti'90 Sirineemaional “¢ 
Sources of availability from which a copy of the docu- conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
ment may be obtained; usually appear as abbreviations. - 3 aug 1990). In Indoor air '90: The fifth international conference on 
(See information on following page.) indoor air quality and climate. Volume 1: Final report. 786p. Order 
Drop note or explanatory statement. Number DE90017786. Source: NTIS. \—) 
Abstract. (19) ——- Air pollution in houses caused by combustion of coal is more 
Subject descriptors. Listed only if no abstract or only a serious than that by combustion of natural gas and methane (primarily 
brief statement is included. by SO, and NO,). The gas concentration after cooking is higher than 


that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m? air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 
significantly lower than that of pumping streams. 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 








How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438— 
T1 15:18494 NTIS, OSTI 


E 1.99: DE89007246 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
— report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


MF-411 





Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 39 
first-level and the 308 second-level categories. Because each issue of ERA publishes citations only for those documents an- 
nounced during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL, LIGNITE, AND PEAT 30 Properties and Composition 08 HYDROGEN 
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09 
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70 
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20 
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50 


02 
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04 
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08 
10 
20 


Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 
Reserves, Geology, and 
Exploration 
Drilling, Production, and 
Processing 
Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
Environmental Aspects 
Legislation and Regulations 
Transport, Handling, and 
Storage 


40 
04 
02 


03 
04 


05 
06 
07 
08 


09 
10 
20 
30 


40 


05 
01 


04 
05 
07 


08 
09 


10 
20 
30 
40 
50 
60 
07 
01 
02 
03 
04 


05 


Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 


Drilling, Fracturing, and Mining 
Oil Production, Recovery, and 


Refining 
Properties and Composition 
Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
Environmental Aspects 
Legislation and Regulations 
Transport, Handling, and 
Storage 
Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 

Safeguards, Inspection, and 
Accountability 

Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical Isotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 


01 
02 


04 
05 


08 
09 
10 
20 
30 


09 
07 
08 
09 
10 
20 
30 


40 


50 
60 
70 
80 
90 


10 
02 
03 
04 
05 


06 
07 


08 
09 
10 
20 


13 
01 
02 


03 


Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 

Resources and Availability 

Site Geology and 
Meteorology 

Plant Design and Operation 


“The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE's 
data systems. Categories and definitions for the complete set of six-digit numbers are given in DOE/TIC-4584, Energy Data Base: Subject 
Categories and Scope. 
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Legislation and Regulations 
Economic, Industrial, and 

Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Solar Energy Conversion 
Photovoltaic Power Systems 
Solar Thermal Power Systems 
Ocean Energy Systems 
Solar Thermal Utilization 
Solar Collectors and 
Concentrators 
Heat Storage 
Health and Safety 
Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 
Geothermal Data and Theory 
Health and Safety 
Waste Management 


TIDAL AND WAVE POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 


05 
06 


07 


21 
01 


02 


07 
08 
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02 
03 


05 
06 


07 


08 
09 


24 
01 
02 
03 


05 
07 


25 
01 
02 


05 


08 
09 
10 


20 
30 
40 


Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER PLANTS 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, Nonbreeding, 
Graphite Moderated 

Power Reactors, Nonbreeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, 
Mobile, Package, and 
Transportable 

Regulation and Licensing 

Economics 


NUCLEAR REACTOR 
TECHNOLOGY 
Theory and Calculation 
Components and Accessories 
Fuel Elements 
Control Systems 
Environmental Aspects 
Research, Test, and Experi- 
mental Reactors 
Plutonium and Isotope 
Production Reactors 
Propulsion Reactors 
Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines and 
Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal , 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 
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01 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 

Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legisiation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and Community 
Systems 

Education and Public 
Relations 


ADVANCED PROPULSION 
SYSTEMS 

Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 
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Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 
Metals and Alloys 
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Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, 
and High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron Devices 
and Circuits 


PARTICLE ACCELERATORS 
Design, Development, and 


Operation 


Beam Dynamics, Field 

Calculations, and lon Optics 
Auxiliaries and Components 
Storage Rings 


INSTRUMENTATION 
Radiation Instrumentation 
Radiation Effects on 
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instruments, or Electronic 
Systems 
Well Logging Instrumentation 
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cal Instrumentation 
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Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 

Strategic Defense Initiative 

Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 


GEOSCIENCES 
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Astrophysics and Cosmology 
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Plasma Research 
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Technology 
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01 COAL, LIGNITE, AND PEAT 


0103 Preparation 
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19405 (CONF-870212—4) Modeling of column flotation. Lut- 
trell, G.H.; Adel, G.T.; Yoon, R.H. Virginia Polytechnic Inst. and 
State Univ., Blacksburg, VA (USA). Dept. of Mining and Minerals 
Engineering. [1987]. 10p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC22-86PC91274 ;FG22-83PC60806. From 
Annual meeting and exhibition of the Society of Mining Engineers; 
Denver, CO (USA); 24-27 Feb 1987. Order Number DE91012672. 
Source: OSTI; NTIS; GPO Dep. 

Many investigators believe that column flotation cells offer signifi- 
cant advantages over standard mechanical machines for the 
flotation of fine particles. However, because of their unique design 
and operation, conventional techniques for flotation cell scale-up 
and design cannot be applied to columns. In an attempt to help al- 
leviate this problem, a population balance model based on first 
principles has been developed for fine particle flotation in a col- 
umn. Two different terms have been considered in the model, i.e., 
transport and rate. Transport terms, incorporating fluid flow and 
buoyancy, are used to describe the movement of air bubbles, 
unattached particles and bubble-particle aggregates along the 
length of the column. Rate terms, which describe the bubble- 
particle attachment process, have been derived from first principle 
considerations. Because the model is based on first principles, it 
can be useful for the design, control, optimization and scale-up of 
column flotation cells. 9 refs., 12 figs. 


19406 (DOE/EA-0469) Environmental assessment: Ad- 
vanced coal conversion process demonstration project: Clean 
Coal Technology Program. Western Energy Co., Colstrip, MT 
(USA). Mar 1991. 32p. Sponsored by USDOE, Washington, DC 
(USA). Order Number DE91012173. Source: OSTI; NTIS; GPO 
Dep. 

The proposed Federal action is DOE providing cost-shared finan- 
cial assistance to Western Energy Company (WECO) for design, 
construction, and operation of a facility that would use an advanced 
coal conversion technology to produce 46 tons per hour (tph) of an 
improved quality fuel. The objective of the process is to enhance 
the thermal value and environmental acceptability of subbituminous 
coals and lignite. The demonstration has been scaled large enough 
to generate sufficient data from design, construction, and operation 
to enable private industry to assess the potential for commercial 
application of the Advanced Coal Conversion Process (ACCP) 
technology. This project is one of a number of demonstrations 
planned to be conducted to achieve the objectives of the CCT Pro- 
gram. Successful future commercial application of the ACCP 
technology could result in reduced atmospheric emissions in re- 
gions where the improved quality coal product is burned. Economic 
benefits would accrue in the form of lower costs to utilities that use 
the improved fuel instead of retrofit pollution control equipment. Po- 
tential environmental impacts are discussed. 4 figs., 2 tabs. 


19407 (DOE/ER-0484P, pp. 60-61) Preparing clean coal: 
The Micro-Mag Process. USDOE Office of Energy Research, 
Washington, DC (USA). Jan 1991. In Technology '90. Accomplish- 
ments in technology transfer from DOE and its laboratories. 192p. 
Order Number DE91005072. Source: OSTI; NTIS; INIS. 

A process called micronized-magnetite cycloning. or the Micro- 
Mag Process, provides the potential to clean fine coal in a 
technically feasible and cost-effective manner. Pittsburgh Energy 
Technology Center (PETC) has demonstrated that a mixture of 
finely ground (micronized) magnetite and water can be used in a 
cyclone separator to clean coal as fine as 38 microns (the consis- 
tency of flour). In various coal preparation processes, the goal is to 
work with as fine a coal particle as possible to assist in the removal 


of impurities, particularly those associated with acid rain. Tests of 
coal ground to 38 microns and then cleaned with the Micro-Mag 
Process have shown an overall pyritic sulfur reduction of 93%. 


19408 (DOE/FE-0225P) Coal Preparation Program: Fiscai 
yeer 1991 summary program plan. USDOE Assistant Secretary 
tor Fossil Energy, Washington, DC (USA). Office of the Deputy As- 
sistant Secretary for Coal Technology. Apr 1991. 21p. Sponsored 
by USDOE, Washington, DC (USA). Order Number DE91012117. 
Source: OSTI: NTIS; GPO Dep. 

Coal preparation’s objective is to produce a more marketable 
coal product by reducing undesirable constituents present in run-of- 
mine coal, thus improving the overall quality, consistency, and 
desirability of the product coal. The removal of ash, moisture, and 
sulfur are the objectives of coal preparation technology. Activities 
under the Coal Preparation Program are divided into three 
elements: Physical Beneficiation, Chemical and Biological Benefici- 
ation, and Ancillary Operations and Support Studies. Ancillary 
operations inciude coal crushing, grinding, and sizing to improve 
handling characteristics and coal’s response to cleaning opera- 
tions. Biological processes transform and remove impurities, either 
through cellular systems (microbial systems) or through cellular ex- 
tractions (enzymatic systems). Physical benefication processes 
being studied include advanced cycioning, froth flotation, selective 
agglomeration, and electrostatic separation. Molten caustic leach- 
ing is being investigated under the chemical benefication program. 
The paper describes the technologies, their status and problems, 
market applications, program strategies, and program manage- 
ment. 1 fig., 1 tab. 


19409 (DOE/FE-0233P) Alternative Fuels Program: Fiscal 
Year 1991 Summary Program Pian. USDOE Assistant Secretary 
for Fossil Energy, Washington, DC (USA). Office of the Deputy As- 
sistant Secretary for Coal Technology. Apr 1991. 32p. Sponsored 
by USDOE, Washington, DC (USA). Order Number DE91012124. 
Source: OSTI; NTIS; GPO Dep. 

The FY 1991 Alternative Fuels Utilization Program Pian is struc- 
tured to address the technical, economic, environmental and 
logistic problems associated with introducing a variety of clean 
coal-based fuels (CBF’s) and associated equipment into the utility, 
industrial, commercial, residential and transportation sectors. This 
effort is to be closely coordinated with the Advanced Combustion 
Technology, Coal Conversion, and Coal Preparation Programs, as 
well as with other activities producing new solid or liquid CBF’s. To 
achieve the Alternative Fuels Utilization Program goal of establish- 
ing a technology data base on beneficiated coal-based fuels and 
related technologies, four objectives have been defined. These ob- 
jectives, together with the anticipated accomplishment dates, are 
as follows: Define BCBF [beneficiated coal-based fuels] handling, 
transport and storage technology (1994); Define BCBF chemical, 
physical, combustion and emission characteristics (1996); Deter- 
mine system performance and economic potential for each 
application are that utilize BCBFs (1996); and Provide on a contin- 
uing and as-required basis large quantities of compliance BCBFs 
for testing in other R&D and CCT applications. The technologies, 
their status, market applications, program strategy, and program 
management are discussed. 2 figs., 3 tabs. 


19410 (DOE/PC/79880-T8) Sultur and mineral matter re- 
duction in coal using selective agglomeration: Final technical 
report. Simmons, F.J.; Keller, D.V. Jr.; Burry, W.M.; Holloway, 
B.E.; Keller, D.S. OTISCA Industries Ltd., Syracuse, NY (USA). 
Nov 1990. 288p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC22-87PC79880. Order Number DE91010439. 
Source: OSTI; NTIS: GPO Dep. 

The aging characteristics, with respect to selective agglomera- 
tion, of freshly mined samples Illinois #6. Pittsburgh. Kentucky #9, 
and Upper Freeport coals were investigated. Aging atmospheres 
consisted of nitrogen, air, and mine site tap water. Aged raw, 
milled and agglomeration product coal samples were examined at 
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selected time intervals for changes in characteristics and process- 
ing behavior. Proximate analyses, ultimate analyses, ash 
chemistry, ESCA, FTIR, ion chromatography,and rheology were 
utilized for characterization. A distinct trend was observed with re- 
spect to aging atmosphere, aging time, pH during agglomeration, 
and degree of pyrite rejection. 10 refs., 78 figs., 104 tabs. 


19411 (DOE/PC/89789-T2) Control of pyrite surface chem- 
istry in physical coal cleaning: Technical progress report for 
the sixth quarter, December 1, 1990—-February 28, 1991. Luttrell, 
G.H.; Yoon, R.H.; Lagno, M.L. Virginia Polytechnic Inst. and State 
Univ., Blacksburg, VA (USA). Dept. of Mining and Minerals Engi- 
neering. [1991]. 21p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG22-89PC89789. Order Number 
DE91012788. Source: OSTI; NTIS; GPO Dep. 

The removal of pyrite from coal by flotation or any other surface- 
based separation process is often hampered by the apparent hy- 
drophobicity of the mineral. Microflotation tests and induction time 
measurements conducted under different conditions showed that 
the hydrophobicity of coal pyrite is due to superficial oxidation of 
the mineral surface. X-ray photoelectron spectroscopy (XPS) analy- 
sis of the oxidized pyrite samples suggests that the sulfur-rich 
surfaces formed during oxidation may be responsible for the hy- 
drophobicity of both coal pyrite and mineral pyrite. Based on these 
findings, an oxidation mechanism is proposed in which metal poly- 
sulfides and iron oxides-hydroxides are produced. The floatability 
of both coal pyrite and mineral pyrite can be correlated with the 
atomic ration between these hydrophobic and hydrophilic species 
that are formed on the surface. 14 refs., 7 figs., 1 tab. 


19412 (DOE/PC/89908-TS) Engineering design and analy- 
sis of advanced physical fine coal cleaning technologies: 
Quarterly technical progress report, No. 6 January-March 
1991. Gallier, P.W. Aspen Technology, inc., Cambridge, MA (USA). 
20 Apr 1991. 11p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC22-89PC89908. Order Number DE91014062. 
Source: OSTI; NTIS; GPO Dep. 

The major goal of this project is to provide the simulation tools 
for modeling both conventional and advanced coal cleaning tech- 


nologies. This DOE project is part of a major research initiative by 
the Pittsburgh Energy Technology Center (PETC) aimed at advanc- 


ing three advanced coal cleaning technologies-heavy-liquid 
cyiconing, selective agglomeration, and advanced froth flotation 
through the proof-of-concept (POC) level. The commercially avail- 
able ASPEN PLUS process simulation package will be extended to 
handle coal cleaning applications. Algorithms for predicting the pro- 
cess performance, equipment size, and flowsheet economics of 
commercial coal cleaning devices and related ancillary equipment 
will be incorporated into the coal cleaning simulator. 


19413 (DOE/PC/90174—-T1) Development of the selective 
coagulation process: First quarterly technical progress report, 
September 8, 1990-December 31, 1990. Yoon, R.H.; Luttrell, 
G.H. Virginia Center for Coal and Minerals Processing, Blacksburg, 
VA (USA). [1991]. 25p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC22-90PC90174. Order Number 
DE91011287. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this project is to develop an economical 
method of producing low-ash and low-sulfur coals using the selec- 
tive coagulation process. The work is subdivided into three tasks: 
(1) Project Planning, (2) Establish the fundamental mechanism of 
the selective coagulation process and determine the parameters 
that affect the process of separating coal from both the ash-forming 
minerals and pyritic sulfur, and (3) Conduct bench-scale process 
development testwork to establish the best possible method of sep- 
arating the coagula from the dispersed mineral matter. The effect 
of pH on the energy of particle/oubble detachment has been mea- 
sured with a single point surface force apparatus (Task 2.1); 
bench-scale coagulation experiments, coupled with contact angle 
and zeta potential measurements, are being used to determine hy- 
drophobic interaction parameters for a Pittsburgh No. 8 coal 
sample (Task 2.2); and a population balance model of the hy- 
drophobic coagulation process is under development (Task 2.3). A 
sample of Pittsburgh No. 8 coal has been received and is currently 
being characterized (Tasks 3.1 & 3.2), and the mixer required for 
Task 3.3 was designed and constructed. 4 refs., 7 figs. 


2 ERA Vol. 16, No. 8 


19414 (DOE/PC/90176-T3) The effect of moderate coal 
cleaning on microbial removal of organic sultur: Technical re- 
port, September 1, 1990-November 30, 1990. Srivastava, V.J. 
(Institute of Gas Technology, Chicago, IL (USA)). Illinois Dept. of 
Energy and Natural Resources, Springfield, IL (USA). [1990]. 11p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-90PC90176. Order Number DE91010502. Source: OSTI; 
NTIS; GPO Dep. 

The possibilities of developing an integrated physicaVchemical 
microbial process for the pre-combustion removal of sulfur from 
coal were investigated. An effective pre-combustion coal desulfur- 
ization process should ideally be capable of removing both organic 
and inorganic sulfur. A variety of techniques exist for the removal 
of inorganic sulfur from coal, but there is currently no cost-effective 
method for the pre-combustion removal of organic sulfur. Recent 
developments have demonstrated that microorganisms are capable 
of specifically cleaving carbon-sulfur bonds and removing substan- 
tial amounts of organic sulfur from coal. However, lengthy 
treatment times are required. Moreover, the removal of organic sul- 
fur from coal by microorganisms is hampered by the fact that, as a 
solid substrate, it is difficult to bring microorganisms in contact with 
the entirety of a coal sample. This study will examine the suitability 
of physically/chemically treated coal samples for subsequent 
biodesulturization. PhysicaV/chemical processes primarily designed 
for the removal of pyritic sulfur may also cause substantial in- 
creases in the porosity and surface area of the coal which may 
facilitate the subsequent removal of organic sulfur by microorgan- 
isms. During the current quarter, coal samples that have been 
pretreated for the removal of pyritic sulfur by several processes 
(microbial depyritization, molten caustic desulfurization, and 
explosion-type comminution) were obtained and characterized as 
regards sulfur content, porosity and surface area. Microbjally de- 
pyritized IBC-101 coal was examined for the removal of ,organic 
sulfur by the microbial culture IGTS8. The removal of approximately 
20% of the organic sulfur was demonstrated with a treatment time 
of three weeks and a consequent change in the pore size distribu- 
tion of the biotreated coal was observed. 1 fig., 4 tabs. 


19415 (DOE/PC/90178-T2) Selective flotation of fossil 
resin trom western coal: Quarterly report, December 1, 1990- 
February 28, 1991. Utah Univ., Salt Lake City, UT (USA). 15 Mar 
1991. 9p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC22-90PC90178. Order Number DE91013894. Source: 
OSTI; NTIS; GPO Dep. 

Research continued flotation of resin from coal. This quarter lab- 
oratory research at the University of Utah was concerned with 
surface chemistry/resin characterization and the development of 
analytical techniques. APT's activities included plant construction, 
shake-down testing and flotation testing. Data from '*C NMR anal- 
ysis is presented. 2 figs., 2 tabs. 


19416 (DOE/PC/90295-T2) Pyrite surtace characterization 
and contro! tor advanced fine coal desulturization technolo- 
gies: Second quarterly technical progress report, December 1, 
1990—-February 28, 1991. Wang, Xiang-Huai; Leonard, J.W.; 
Parekh, B.K.; Raichur, A.M.; Munirathinam, M. Kentucky Univ., 
Lexington, KY (USA). [1991]. 30p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FG22-90PC90295. Order Number 
DE91012723. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to conduct extensive studies on 
the surface reactivity of pyrite by using electrochemical, surface 
analysis, potentiometric and calorimetric titration, and surface hy- 
drophobicity characterization techniques and to correlate the 
alteration of the coal-pyrite surface with the efficiency of pyrite re- 
jection in coal flotation. The products as well as their structure, the 
mechanisms and the kinetics of the oxidation of coal-pyrite sur- 
faces and their interaction with various chemical reagents will be 
systematically studied and compared with that of mineral-pyrite and 
synthetic pyrite to determine the correlation between the surface 
reactivity of pyrite and the bulk chemical properties of pyrite and 
impurities. Four high quality coal pyrite samples from the Illinois 
No. 6, Kentucky No. 9, Pittsburgh No. 8 and Upper Freeport coal 
seams, and several high purity mineral pyrite samples were 
acquired. Synthetic single pyrite crystals (5 mm in size) and micro- 
crystalline pyrite particles (averaging 6 um in size) were carefully 





obtained. Surface hydrophobicities of coal- and ore-pyrites have 
been studied by contact angle titration and film flotation methods. 
The oxidation and reduction behavior of coal-pyrites, ore-pyrites 
and synthetic pyrite single crystals have been studied suing elec- 
trochemical methods, including cyclic voltammetry, rotating-disc 
electrode technique, open-circuit potential measurements and 
steady-polarization measurements. 7 refs., 14 figs. 


19417 (DOE/PC/91274-T3) PDU-scale testing of microbub- 
ble flotation: Technical progress report, 14th quarter, 
December 1, 1989-February 28, 1990. Yoon, R.H.; Adel, G.T.; 
Luttrell, G.H. Virginia Polytechnic Inst. and State Univ., Blacksburg, 
VA (USA). Dept. of Mining and Minerals Engineering. 20 Apr 1990. 
10p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-86PC91274. Order Number DE91012249. Source: OSTI; 
NTIS; GPO Dep. 

During this past quarter the performance comparison between 
the microbubble column and conventional flotation cells (Task 1.2.5 
- Coarse Coal Flotation) continued using minus-28mesh Upper 
Freeport seam coal. For an equivalent recovery, the microbubble 
column reduced the final ash content of the product by more than 
50% of that obtained for conventional flotation. It was found that 
the 14-inch microbubble column could produce a 10% ash product 
with combustible recoveries greater than 90%, as compared to a 
20% ash conventional flotation product. 2 figs., 1 tab. 


19418 (DOE/PC/91274—-T4) PDU-scale testing of microbub- 
ble flotation: Technical progress report, 13th quarter, 
September 1, 1989-November 30, 1989. Yoon, R.H.; Adel, G.T.; 
Luttrell, G.H. Virginia Polytechnic Inst. and State Univ., Blacksburg, 
VA (USA). Dept. of Mining and Minerals Engineering. [1989]. 18p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-86PC91274. Order Number DE91012250. Source: OSTI; 
NTIS; GPO Dep. 

Work during this past quarter focused primarily on Tasks 1.2.5 
(Coarse Coal Flotation) and 1.2.7 (Refuse Pond Flotation). The 
performance comparison between microbubble column flotation 
and conventional flotation was continued using minus-28-mesh 
Pittsburgh No. 8 seam coal. For an equivalent recovery, the mi- 
crobubble column reduced the final ash content of the product by 
more than 25% over that obtained using conventional flotation. It 
was found that the 14-inch diameter microbubble column could 
produce a 4.5% ash product from a 11% ash feed with com- 
bustible recoveries in excess of 95% at a feed rate of 300 Ib/hr. In 
addition, flotation tests were conducted on a minus-325-mesh, 
high-ash (45-50%) classifying cyclone overflow stream in order to 
study the feasibility of the microbubble process for producing a 
clean coal product from what is normally considered refuse mate- 
rial. Results indicate that the column is capable of reducing the ash 
content to a range of 4.5 to 11% with corresponding combustible 
recoveries of 57 to 85%, respectively. 4 figs., 3 tabs. 


19419 (DOE/PC/91274—-T5) PDU-scale testing of microbub- 
ble flotation: Technical progress report, 12th quarter, June 1, 
1989—August 31, 1989. Yoon, R.H.; Adel, G.T.; Luttrell, G.H. Vir- 
ginia Polytechnic Inst. and State Univ., Blacksburg, VA (USA). Dept. 
of Mining and Minerals Engineering. [1989]. 30p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC22-86PC91274. 
Order Number DE91012251. Source: OSTI; NTIS; GPO Dep. 
Work during this past quarter was focused primarily on Task 
1.1.4 (Modeling), Task 1.2.4 (Scale-Up Validation) and Task 1.2.5. 
(Coarse Coal Flotation). A mathematical model was developed to 
relate air hold-up and bubble diameter within the column to superfi- 
cial gas and liquid flows. This model was then incorporated into an 
iterative scale-up procedure which is being validated as part of 
Task 1.2.4. Scale-up validation tests were conducted using minus 
28-mesh run-of-mine Elkhorn seam coal in 6-, 8-, and 14-inch di- 
ameter microbubble flotation columns. The model from Task 1.2.4 
was used to estimate bubble size data from the experimental data 
obtained in these tests, and the scale-up procedure was validated 
for these three columns. Finally, a performance comparison be- 
tween microbubbie column flotation and conventional flotation was 
carried out using minus 28-mesh Elkhorn seam coal. The mi- 
crobubble column flotation process was found to reduce the ash 
content of the final product by approximately 50% over the product 
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produced by conventional flotation at an equivalent combustible re- 
covery. Furthermore, the 14-inch diameter microbubble column 
was able to produce a product containing approximately 1.5% ash 
with combustible recoveries in excess of 90% at a throughout of 
over 300 lb/hr. 4 rets., 10 figs. 


19420 (DOE/PC/91274—-T6) PDU-scale testing of microbub- 
ble flotation: Technical progress report, 11th quarter, March 1, 
1989-May 31, 1989. Yoon, R.H.; Adel, G.T.; Luttrell, G.H. Virginia 
Polytechnic Inst. and State Univ., Blacksburg, VA (USA). Dept. of 
Mining and Minerals Engineering. [1989]. 13p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC22-86PC91274. 
Order Number DE91012252. Source: OSTI; NTIS; GPO Dep. 
Work during this past quarter consisted primarily of completing 
Task 1.2.3 (Optimization and Shakedown) and Task 1.2.8 (instru- 
mentation). Final calibration test on the ball mill circuit and the 
stirred ball mill circuit were preformed. It was found that the ball 
mill circuit could be operated in excess of 300 lb/hr when produc- 
ing a minus 28mesh product and around 100 lb/hr when 
producing a minus 65-mesh product, the latter being the required 
top feed size for the stirred ball mill. The stirred ball mill was found 
to be easily capable of producing a minus 20-um product at feed 
rates up to 300 lb/hr. Construction and installation of a 14-inch col 
umn, designed to achieve the contracted throughput of 500 lb/hr of 
minus 28-mesh coal, was also completed. This included the instal- 
lation of a new pulp level control system. The remaining PDU 
instrumentation was also installed and calibrated. 6 figs. 


19421 (DOE/PC/91274—-T7) PDU-scale testing of microbub- 
ble flotation: Technical progress report, 10th quarter, 
December 1, 1988—February 28, 1989. Yoon, R.H.; Adel, G.T.; 
Luttrell, G.H. Virginia Polytechnic Inst. and State Univ., Blacksburg, 
VA (USA). Dept. of Mining and Minerals Engineering. [1989]. 21p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-86PC91274. Order Number DE91012253. Source: OSTI; 
NTIS; GPO Dep. 

The current goal is to determine what additional changes need 
to be made to complete the grinding circuit and to begin prelimi- 
nary testing of the 8 and 14-inch columns. Initial steps are 
underway to begin installation of the pilot plant sensor equipment, 
including the gamma density gauges and the liquid flow meter. 
Work has begun on the construction of the 14-inch flotation 
column. Research is continuing on a fundamental model which ac- 
curately describes the behavior of the air phase in column flotation. 
Several versions of the simulator have been developed and ana- 
lyzed. Extensive laboratory data are being collected in order to 
validate the appropriate model. 8 figs., 1 tab. 


19422 (DOE/PC/91274-T8) Process Development Unit test- 
ing of microbubble flotation: Technical progress report, 9th 
quarter, September 1, 1988—-November, 30, 1988. Adel, G.T.; 
Luttrell, G.H.; Boron, D.J.; Yoon, R.H. Virginia Polytechnic Inst. and 
State Univ., Blacksburg, VA (USA). Dept. of Mining and Minerals 
Engineering. [1988]. 18p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC22-86PC91274. Order Number 
DE91012254. Source: OSTI; NTIS; GPO Dep. 

Activities this past quarter focused primarily on experimental test 
work related to scale-up of the in-line microbubble itor modi- 
fication of the PDU grinding circuit and the initiation of pyrite size 
distribution studies in characterizing the four coals selected for test- 
ing in this project. In related efforts, the project Cost Plan has been 
revised to better allow us to perform the work outlined in the June 
1988 contract changes. Test work was concluded last quarter in 
studying the scale-up of the in-line microbubble generator. It was 
found that a single relationship could be written to correlate the 
bubble size produced by either mixer to the operating conditions of 
the system. Based on this, a step-by-step scale-up procedure has 
been developed for determining mixer and pumps sizes. Modifica- 
tion of the PDU grinding circuit continued last quarter. Efforts 
recently completed include replacing the 1/2-inch hammermill 
grates with 1/8-inch grates, deepening the settling basin of the 
screw classifier to reduce the cut size to the stirred ball mill and in- 
stalling a Sweco screen on the discharge end of the classifier to 
insure 100-mesh x 0 feed to the stirred ball mill. The purpose of 
the ongoing circuit modifications is to improve throughput capacity 
of the grinding circuit and to provide a consistant particle size for 
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feed to the stirred ball mill of column. Work has resumed in char- 
acterizing the 4 coals selected or study in this project. 10 figs. 


19423 (DOE/PC/91274-T9) Process Development Unit test- 
ing of microbubble flotation: Technical progress report, eighth 
quarter, June 1, 1988—August 31, 1988. Adel, G.T.; Luttrell, G.H.; 
Boron, D.J.; Yoon, R.H. Virginia Polytechnic Inst. and State Univ., 
Blacksburg, VA (USA). Dept. of Mining and Minerals Engineering. 
[1988]. 8p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC22-86PC91274. Order Number DE91012255. Source: 
OSTI; NTIS; GPO Dep. 

Activities this past quarter focused primarily on shakedown of the 
various PDU components the completion of 2-inch column test 
work in subtask 1.1.2 (Optimization of Operating Parameters), and 
the incorporation of this information into the empirical scale-up rela- 
tionships being developed for subtask 1.1.4 (Modeling). Following 
the March 25, 1988 Dedication of the PDU facility, efforts were un- 
dertaken to complete installation of the equipment and begin 
shakedown of the various unit operations. As a result of this 
shakedown work, it was determined that the ball mill is significantly 
undersized to meet the maximum circuit throughput of 500 lb/hr at 
the required product size of 100% -—100 mesh. In addition, the 
shakedown testing has now provided enough preliminary informa- 
tion to estimate the column size required to meet the contractual 
throughput requirement of 500 lb/hr. It appears that a 14-inch di- 
ameter column will have sufficient capacity to process 500 Ib/hr of 
28 mesh x 0 coal. Concurrent with the shakedown testing of the 
PDU, the work effort in subtask 1.1.2 was completed with the test- 
ing of different size fractions of Elkhorn No. 3 coal. The objective 
of this effort was to verify the optimum operating conditions deter- 
mined previously for other coal samples and other size fractions. In 
all cases, it was found that the optimum aeration rates and wash 
water addition rates determined previously produced the best re- 
sults. However, with the very fine size fractions it was found that 
frother consumption increased significantly and throughput was re- 
duced. 2 tabs. 


19424 (DOE/PC/91274—-T10) Process development unit 
testing of microbubble flotation: Technical progress report, 
seventh quarter, March 1, 1988—May 31, 1988. Adel, G.T.; Lut- 
trell, G.H.; Boron, D.WJ.; Yoon, R.H. Virginia Polytechnic Inst. and 
State Univ., Blacksburg, VA (USA). Dept. of Mining and Minerals 
Engineering. [1988]. 11p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC22-86PC91274. Order Number 
DE91012256. Source: OSTI; NTIS; GPO Dep. 

Activities this past quarter focused primarily on scale-up of the 
in-line microbubble generator shakedown of the PDU hammer mill 
and ball mill and pyrite size distribution analysis of a Pittsburgh 
bed coal. Test results from the initial PDU column run using a 12% 
ash Elkhorn No. 3 coal produced a coal product with 1.5% ash and 
combustible recoveries over 95%. Following the March 25, 1988 
Dedication of the PDU facility, efforts were undertaken to complete 
installation of the equipment and begin shakedown of the various 
unit operations. Work this past quarter focused on the size reduc- 
tion operations including the hammer mill and ball mill. Test work 
on the in-line mixer has provided some unexpected results that 
lead us to believe that our experimental approach requires re- 
design. The expected correlation between log (Weber No.) and log 
(bubble diameter/tube diameter) was not evident from the data, 
and a reexamination of our experimental approach has led us to 
believe that we are not collecting representative bubbles for analy- 
sis. Thus, a different experimental procedure is under consideration 
to assure representative bubble collection. Pyrite size distribution 
analysis of a Pittsburgh bed coal was initiated using automated im- 
age analysis in conjunction with an optical microscope. 4 figs. 


19425 (DOE/PC/91274-T11) Process development unit 
testing of microbubble flotation: Technical progress report tor 
the sixth quarter (December 1, 1987—February 29, 1988). Adel, 
G.T.; Luttrell, G.H.; Boron, D.J.; Yoon, R.H. Virginia Polytechnic 
Inst. and State Univ., Blacksburg, VA (USA). Dept. of Mining and 
Minerals Engineering. [1991]. 9p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC22-86PC91274. Order Number 
DE91012257. Source: OSTI; NTIS; GPO Dep. 

Activities this past quarter focused primarily on preparation of the 
PDU for operation. Scale-up testing was also initiated for the in-line 
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bubble generation system to be used in the PDU. Construction 
work on the PDU was completed in February. Virginia Tech Physi- 
cal Plant engineers and safety personnel inspected the facility soon 
after completion and gave approval to start moving equipment into 
the building. Efforts since then have focused on installation of ma- 
jor equipment items including the Drais ball mill, Denve; cells, 
columns, pumps and sumps. All wiring and plumbing work associ- 
ated with this equipment is also underway. Completion of these 
eftorts is anticipated by the end of March. Research work initiated 
last quarter included scale-up testing of the inline mixer bubble 
generation system. Frother concentrations and aeration rates were 
studied to see their effect on bubble size and to determine the 
proper geometry of the bubble generation system. Bubble sizes 
were measured using the image analyser. Weber numbers were 
calculated for the bubble generation system and used in combina- 
tion with the data collected to determine the relationship between 
the variables tested and the bubble sizes produced. 3 figs. 


19426 (DOE/PC/91274-T12) Process development unit 
testing of microbubble flotation: Technical progress report, 
fifth quarter, September 1, 1987—November 31, 1987. Adel, 
G.T.; Luttrell, G.H.; Boron, D.J.; Yoon, R.H. Virginia Polytechnic 
Inst. and State Univ., Blacksburg, VA (USA). Dept. of Mining and 
Minerals Engineering. [1987]. 13p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC22-86PC91274. Order Number 
DE91012258. Source: OSTI; NTIS; GPO Dep. 

Scale-up testing and modeling were the major efforts reported in 
the fourth Technical Progress Report. Work this past quarter 
focused primarily on modeling and preparation for Process Devel- 
opment Unit (PDU) operation. In addition, preliminary scale-up 
calculations were conducted along with a literature search for perti- 
nent scale-up information in initiating work on the characterization 
of the PDU bubble generator. Much of the work remaining in this 
project now awaits completion of the PDU facility. Modeling work 
conducted this quarter involved modifications to the steady-state 
population balance model to include middlings particles and to ac- 
count for bubble loading. Middlings particles were incorporated by 
expanding the model to include a third particle type that was one- 
half coal and one-half mineral! matter. Bubble loading was included 
through changes in the flotation rate constant. 6 figs. 


19427 (DOE/PC/91274-T13) PDU-scale testing of mi- 
crobubble flotation: Technical progress report, fourth quarter, 
June 1, 1987—August 31, 1987. Adel, G.T.; Luttrell, G.H.; Boron, 
D.J.; Yoon, R.H. Virginia Polytechnic inst. and State Univ., Blacks- 
burg, VA (USA). Dept. of Mining and Minerals Engineering. 1987. 
13p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-86PC91274. Order Number DE91012260. Source: OSTI; 
NTIS; GPO Dep. 

In previous test work, bubble size, countercurrent wash water 
addition rate, aeration rate and column length-to-diameter ratio 
have been identified as important parameters in microbubble col- 
umn flotation. Test work this past quarter focused primarily on Task 
1.1.3 (Scale-up Testing) and Task 1.1.4 (Modeling) in order to de- 
velop scale-up procedures and relationships for each of these 
parameters. Scale-up test work was conducted on columns of 1-, 
2- and 4-inch diameter using a micronized run-of-mine Elkhorn No. 
3 coal from Kentucky. Results of the best selectivity, is achieved at 
a superficial velocity of approximately 20 cm/min. It was further ob- 
served that the aeration rate should be as high as possible in order 
to achieve a high recovery. However, a superficial velocity of ap- 
proximately 120 cm/min was found to be adequate. The results of 
this investigation further suggest that mixing within the column may 
not be as significant as bubble size and residence time in deter- 
mining column performance. Improved recovery can be obtained 
by decreasing bubble size which increases the flotation rate con- 
stant, and also by increasing L/D which increases residence time 
for a fixed column volume. Scale-up relationships for L/D, bubble 
size, flotation rate constant and residence time have been estab- 
lished which make it possible to predict throughputs for larger 
columns. 13 refs., 3 figs., 3 tabs. 


19428 (DOE/PC/91274-T14) PDU-scale testing of mi 
crobubble flotation: Technical progress report, third quarter, 
March 17, 1987—June 16, 1987. Yoon, R.H.; Adel, G.T.; Luttrell, 


G.H. Virginia Polytechnic Inst. and State Univ., Blacksburg, VA 
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(USA). Dept. of Mining and Minerals Engineering. [1987]. 34p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-86PC91274. Order Number DE91012261. Source: OSTI; 
NTIS; GPO Dep. 

Fundamental investigations into the effect of bubble size on coal 
flotation have established that microbubbles can improve the 
recovery of fine coal and increase the rejection of ash. Laboratory- 
scale testing of microbubble flotation has demonstrated the 
capability of producing superciean coal containing less than 1 or 
2% ash and very little pyritic sulfur. The main objective of this 
project is to construct a 500 ib/hr Process Demonstration Unit 
(PDU) for the purpose of: (1) demonstrating the feasibility of the 
microbubble flotation process for producing superclean coal; (2) 
collecting scale-up data for designing commercial-scale microbub- 
ble flotation columns; and (3) collecting cost data for an economic 
evaluation of the process. Work presented in our previous progress 
report centered on the design and construction of bench-scale 
flotation columns for scale-up testing (WBS 1.1.1). In addition, we 
presented the initial test results on the optimization of column oper- 
ating parameters (WBS 1.1.2), a detailed analysis of microbubble 
generation (WBS 1.1.5) and design plans for the PDU facility 
(WBS 1.2.1 and 1.2.2). With the bench-scale column design now 
complete, this report deals primarily with the tasks relating to col- 
umn scale-up. 3 refs., 14 figs., 2 tabs. 


19429 (DOE/PC/91274—-T15) Pllot-scale testing of mi- 
crobubbie flotation: Technical progress report tor the first and 
second quarters (September 17, 1986—March 16, 1987). Yoon, 
R.H.; Adel, G.T.; Luttrell, G.H. Virginia Polytechnic Inst. and State 
Univ., Blacksburg, VA (USA). Dept. of Mining and Minerals Engi- 
neering. [1991]. 37p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC22-86PC91274. Order Number 
DE91012262. Source: OSTI; NTIS; GPO Dep. 

Fundamental investigations into the effect of bubble size on coal 
flotation have established that the use of microbubbles can im- 
prove the recovery of fine coal during flotation while, at the same 
time, increasing the rejection of ash-forming mineral matter. When 
used in conjunction with the quiescent conditions provided by a 
column, the microbubble flotation process has been demonstrated 
on a laboratory scale to be capable of producing superciean coal 
containing less than 1 or 2% ash and very little pyritic sulfur. The 
main objective of this project is to demonstrate the microbubble 
column flotation process on a pilot-scaie. A 500 lb/hr pilot plant is 
being constructed for the purpose of: 910 demonstrating the feasi- 
bility of the microbubble flotation process for producing superciean 
coal, (2) collecting scale-up data for designing commercial-scale 
microbubbie flotation columns, and (3) collecting cost data for an 
economic evaluation of the process. In addition to micronized coal, 
the process is also being tested on coarse coal and refuse pond 
material. 20 figs. 


19430 (DOE/PETC/TR-91/5) Selection and production of 
dense-medium solids for the Micro-Mag Process. Miller, K.J.; 
Klima, M.S.; Kilimeyer, R.P. USDOE Pittsburgh Energy Technology 
Center, PA (USA). Coal Preparation Div. Apr 1991. 19p. Spon- 
sored by USDOE, Washington, DC (USA). Order Number 
DE91011943. Source: OSTI; NTIS; GPO Dep. 

The Pittsburgh Energy Technology Center of the US Department 
of Energy (DOE/PETC) is developing a new fine-coal cleaning 
technique (the Micro-Mag Process) in which cyclones use a mi- 
cronized (minus 10-micron) magnetite/water medium to clean coal 
finer than 150 microns. A literature/manutacturer review of mi- 
cronized ferromagnetic medium solids led to the conclusion that 
finely ground natural magnetite is preferable to other magnetic 
medium solids (€.g., ferrosilicon and artificially produced magnetite) 
because it is less costly, more likely to be of a size distribution ap- 
propriate for the Micro-Mag Process, and more readily available in 
sufficiently large quantities for industrial use. All of the magnetite 
suppliers contacted affirmed that they could provide a nominal mi- 
nus 10-micron magnetite. Those who were willing to venture a cost 
estimate said the price for such a material would probably be in 
the range of $150 to $200/Aton compared to about $80 to $100/ton 
for the finest standard grade of magnetite now available. Moreover, 
some suppliers said that magnetite of suitable fineness for the 
Micro-Mag Process already exists as a fraction of conventionally 


prepared material and could cost even less than $150/ton. It needs 
only to be separated from the coarser magnetite by an air classify- 
ing system. 8 refs., 2 figs., 4 tabs. 


19431 Process ior selective grinding of coal. Venkatachari, 
M.K.; Benz, A.D.; Huettenhain, H. To Dept. of Energy. 25 Aug 
1989. USA Patent patent application 7-398,576. 20p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC22-87PC79867. 
Order Number DE91011622. Source: OSTI; NTIS; GPO Dep. 

A process for preparing coal for use as a fuel is described. The 
process relates to forming a coal-water slurry having solid coal par- 
ticles with a particle size not exceeding about 80 microns, 
transferring the coal-water slurry to a solid bowl centrifuge, and op- 
erating same to classify the ground coal-water slurry to provide a 
centrate containing solid particles with a particle size distribution of 
from about 5 microns to about 20 microns and a centrifuge cake of 
solids having a particle size distribution of from about 10 microns 
to about 80 microns. The classifier cake is reground and mixed 
with fresh feed to the solid bowl centrifuge for additional classifica- 
tion. 1 fig., 5 tabs. 


19432 Aqueous coal slurry. Berggren, M.H.; Smit, F.J.; Swan- 
son, W.W. To Dept. of Energy. 30 Oct 1989. USA Patent patent 
application 7-428,682. 14p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC22-85PC80262. Order Number 
DE91011675. Source: OSTI; NTIS; GPO Dep. 

A principal object of the invention is the provision of an aqueous 
coal slurry containing a dispersant, which is of low-cost and which 
contains very low or no levels of sodium, potassium, sulfur and 
other contaminants. In connection with the foregoing object, it is an 
object of the invention to provide an aqueous slurry containing coal 
and dextrin as a dispersant and to provide a method of preparing 
an aqueous coal slurry which includes the step of adding an effec- 
tive amount of dextrin as a dispersant. The invention consists of 
certain novel features and a combination of parts hereinafter _y 
described, and particularly pointed out in the appended ciaims. 6 
tabs. 


19433 improved coal beneficiation and utilization process. 
Hucko, R.E. To Dept. of Energy. 2 Nov 1989. USA Patent patent 
application 7-430,559. 19p. by USDOE, Washington, 
DC (USA). Order Number DE91011672. Source: OSTI; NTIS; 
GPO Dep. 

A method is described for beneficiating a particulate carbona- 
ceous material comprising such as coal including formation of a 
slurry of the material in an aqueous salt solution. The slurry is sep- 
arated in a cyclone into a low-density fraction and a high-density 
fraction with the low-density fraction having particulate carbona- 
ceous material with a lower sulfur content and lower ash content 
than the particulate carbonaceous material in the high-density frac- 
tion. The particulate carbonaceous material with a lower sulfur 
content and lower ash content is separated from the low-density 
fraction but a residue of the aqueous salt solution is left thereon. 
The separated particulate carbonaceous material with a residual 
portion of the salt is used as a fuel in a process producing car- 
bonaceous gases with at least a portion of the lower sulfur content 
gettered in solid form by the residual salt or further lowered in a 
process producing superciean coal. Potassium salts as well as cal- 
cium and nickel salts are disclosed. 6 tabs. 


19434 Fine coal cleaning via the micro-mag process. Klima, 
M.S.; Maronde, C.P.; Killmeyer, R.P. To Dept. of Energy. 3 Jan 
1990. USA Patent patent application 7-460,465. 27p. Sponsored by 
USDOE, Washington, DC (USA). Order Number DE91011697. 
Source: OSTI; NTIS; GPO Dep. 

A method is described for cleaning particulate coal which is fed 
with a dense medium slurry as an inlet feed to a cyclone separa- 
tor. The coal particle size distribution is in the range of from about 
37 microns to about 600 microns. The dense medium comprises 
water and ferromagnetic particles that have a relative density in the 
range of from about 4.0 to about 7.0. The ferromagnetic particles 
of the dense medium have particle sizes of less than about 15 mi- 
crons and at least a majority of the particle sizes are less than 
about 5 microns. In the cyclone, the particulate coal and dense- 
medium slurry is separated into a low gravity product stream and a 





ERA Vol. 16, No. 8 5 





01 COAL, LIGNITE, AND PEAT 
0103 Preparation 


high gravity product stream wherein the differential in relative den- 
sity between the two streams is not greater than about 0.2. The 
low gravity and high gravity streams are treated to recover the fer- 
romagnetic particles therefrom. 4 figs., 5 tabs. 


19435 Char-water slurry fuel and method of making. Khan, 
M.R. To Dept. of Energy. 29 Jan 1990. USA Patent patent applica- 
tion 7-471,343. 22p. Sponsored by USDOE, Washington, DC 
(USA). Order Number DE91011553. Source: OSTI; NTIS; GPO 


A method of producing a slurry usable as a fuel source is pro- 
vided which comprises combining the char obtained from the 
pyrolysis of coal or other feedstocks under mild temperatures with 
water to produce a char-water slurry. The char-water slurry fuel 
source can be utilized by combustion or gasification with a high ef- 
ficiency, and can be prepared using previously underutilized 
low-rank coals which have a high moisture content. The present in- 


vention maximizes efficiency in the overall processing of coal and - 


other feedstocks and provides an alternative method of utilizing in- 
digenous coal resources in the United States and other countries. 
2 figs., 2 tabs. 


0104 Processing 


Refer also to citation(s) 19408, 19414, 19435, 19486, 19503, 
19513, 19526, 19885, 19953, 20575, 20684, 20697, 20739, 20928 


19436 (CONF-901120-) Indirect I ction contractors’ 
review meeting: Proceedings. Stiegel, G.J. (USDOE Pittsburgh 
Energy Technology Center, PA (USA)); Srivastava, R.D. USDOE 
Pittsburgh Energy Technology Center, PA (USA). [1990]. 422p. 
Sponsored by USDOE, Washington, DC (USA). From Indirect liq- 
uefaction contractors review; Pittsburgh, PA (USA); 5-8 Nov 1990. 
Order Number DE91010533. Source: OSTI; NTIS; GPO Dep. 

By indirect coal liquefaction, the authors mean coal gasification 
to a synthesis gas which in turn is converted to liquid fuels. The 
meeting was divided into four sections: gas processing research; 
oxygenated fuels/tuel additives; advanced Fischer-Tropsch synthe- 
sis; and alternative fuels - process support and engineering 
evaluation. Papers have been processed separately for inclusion 
on the data base. (CK) 


19437 (CONF-901155-—7) The synthesis of methanol by a 
novel method. Palekar, V.; Tierney, J.W.; Wender, |. Pittsburgh 
Univ., PA (USA). Dept. of Chemical and Petroleum Engineering. 14 
Sep 1990. 29p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG22-89PC89786. From American Institute of 
Chemical Engineers (AIChE) fall annual meeting; Chicago, IL 
_(USA); 11-16 Nov 1990. Order Number DE91011131. Source: 
OSTI; NTIS; GPO Dep. 

A new method for synthesizing methanol from CO and Hp in a 
slurry reactor is described and some recent experimental results 
are presented. At the temperatures and pressures used (100- 
160°C, 50 atm) the methanol product remains in the liquid phase 
and constitutes the bulk of the liquid phase. Small amounts of 
other products (less than 6% total) are also present. Methanol is 
both a reactant and a product. The reaction is believed to proceed 
in two steps. In the first, methanol is carbonylated to methyl for- 
mate, and then the methyl formate is hydrogenated to methanol. A 
homogeneous catalyst such as potassium methoxide is used for 
the carbonylation reaction and a heterogeneous catalyst such as 
copper chromite is used for the hydrogenation reaction. Rates for 
the concurrent reaction (both reactions taking place in the same re- 
actor) are greater than predicted from studies of the individual 
reactions. The improved performance can be explained by an inter- 
action between the two catalysts in the surface layer adjacent to 
the heterogeneous catalyst. 9 refs., 4 figs., 1 tab. 


19438 (DOE/ER-0484P, pp. 63) Bacteria remove pollutants 
from coal: Depyritization process. USDOE Office of Energy Re- 
search, Washington, DC (USA). Jan 1991. In Technology ’90. 
Accomplishments in technology transfer from DOE and its laborato- 
nies. 192p. Order Number DE91005072. Source: OSTI; NTIS; INIS. 

In a joint venture, the Pittsburgh Energy Technology Center 
(PETC) and the US Bureau of Mines have teamed up with nature 
to develop an unsophisticated and relatively inexpensive process 
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for pyrite removal based on the chemistry of coal. Heap leaching, 
which is a microbial process, uses iron- and sulfur-metabolizing 
bacteria to help increase the oxidation of pyrite. Pyrite oxidizes 
slowly and naturally when coal is stored in stockpiles. However, 
when bacteria, such as Thiobacillus ferrooxidans, are introduced to 
the coal, the bacteria consumes the pyrite, and the oxidation pro- 
cess, which normally takes about a year, is accelerated by factor 
of about 6. The oxidized pyrite dissolves and forms rhomboclase, a 
soluble iron sulfate salt. The rhomboclase then ca be washed 
away from the coal heap when the pile is properly irrigated. The 
wash water can be reused on the heap. This recycled water will 
build up acidity that can later by neutralized in a water treatment 
device. Roughly 50% of the pyrite in the coal can be removed us- 
ing this leaching process. The process was tested on a 20- to 
30-ton heap of stoker-sized coal lumps that were about 1/4 to 3/4 
inches in diameter. The heap was monitored by a 48-channel data 
acquisition computer linked to a main-frame computer. 
Compressed-air-powered fluid circulation pumps and liquid storage 
tanks (two 500 gallon and one 1,500 gallon) handled the fluid 
flows. A water treatment device renewed the leaching fluid. The fu- 
ture focus of the heap-leaching process will determine its potential 
for removing pyrite from storage stockpiles of coal at power plants. 
This process could be especially beneficial for older power plants 
that need to reduce sulfur emissions but would like to avoid the 
retrofits necessary for other desulfurization technologies. 


19439 (DOE/ER-0484P, pp. 63-65) Conversion of coal to 
new liquid and solid tuel forms: Mild gasification demonstre- 
tion. USDOE Office of Energy Research, Washington, DC (USA). 
Jan 1991. In Technology ‘90. Accomplishments in technology 
transfer from DOE and its laboratories. 192p. Order Number 
DE91005072. Source: OSTI; NTIS; INIS. 

ENCOAL Corporation, a subsidiary of Shell Mining Company of 
Houston, Texas, is working with the DOE to build a plant that will 
convert low-Btu, subbituminous coal into low-sulfur, high-Btu liquid 
and solid fuels. Both fuels should be usable in existing power 
plants, and the liquid fuel has potential as a refinery teedstock for 
petrochemicals and transportation fuels. The plant will use the Liq- 
uids From Coal Process. This process involves mild gasification, 
which is low-pressure pyrolysis of coal to produce liquid and solid 
products. The coal is heated to moderate temperatures at near- 
atmospheric pressure, driving off a gas and leaving a solid residue. 
A low-sulfur, heavy oil called coal-derived liquid, which resembles 
Number 6 heating oil, condenses from the gas. The remaining low- 
Btu gas is burned to dry and pyrolize incoming coal. The solid is 
further processed to form a stable, high-heating-value, low-sulfur 
solid called process-derived fuel, which is similar to Eastern bitumi- 
nous coal. The process control system adjusts variables such as 
coal heating rate and pyrolysis temperature to accommodate varia- 
tions in coal feed properties and to produce fuel characteristics 
requested by purchasers. State-of-the-art technology will be used 
to control emissions of sulfur dioxide, nitrogen oxides, carbon 
monoxide, hydrocarbons, and particulates in the conversion plant. 
The process will produce no wastewater or solid wastes. The 
demonstration facility will be built by the M.W. Kellogg Company at 
the Buckskin Mine near Gillette, Wyoming. 


19440 (DOE/FE-0227P) CoalBased Gas Stream Cleanup 
Program: Fiscal Year 1991 Summary Program Plan. USDOE 
Assistant Secretary for Fossil Energy, Washington, DC (USA). Of- 
fice of the Deputy Assistant Secretary for Coal Technology. Apr 
1991. 22p. Sponsored by USDOE, Washington, DC (USA). Order 
Number DE91012119. Source: OSTI; NTIS; GPO Dep. 

The specific goals of the Gas Stream Cleanup Program are: De- 
velop advanced cleanup techniques upstream of the turbine for 
cost-effective component and environmental protection for Pressur- 
ized Fluidized-Bed (PFB) Combustors, direct coal-fueled, and 
gasification turbine combined-cycles; Design, construct and operate 
in cooperation with industry a Joint DOE/Industry Hot Gas Particu- 
late Test Facility at Wilsonville, Alabama; and Review with the 
Diesel Program the critical needs for GSCU support and pursue, if 
warranted, future R&D cleanup support for diesel power systems. 
The technologies and their status, market applications, and pro- 
gram strategy and management are described. 1 fig., 1 tab. 





19441 (DOE/FE-0229P) Coal Liquefaction Program: Fiscal 
year 1991 summary program plan. USDOE Assistant Secretary 
for Fossil Energy, Washington, DC (USA). Office of the Deputy As- 
sistant Secretary for Coal Technology. Apr 1991. 33p. Sponsored 
by USDOE, Washington, DC (USA). Order Number DE91012548. 
Source: OSTI; NTIS; GPO Dep. 

This report describes various aspects of the US DOE coal lique- 
faction program. Included are discussions on background and 


program goals, technology description, current technology status - 


and problems, market applications, program strategy, and program 
management. 2 figs., 2 tabs. 


19442 (DOE/FE—-0235P) Surface Coal Gasification Pro- 
gram: Fiscal year 1991 summary program plan. USDOE 
Assistant Secretary for Fossil Energy, Washington, DC (USA). Of- 
fice of the Deputy Assistant Secretary for Coal Technology. Apr 
1991. 29p. Sponsored by USDOE, Washington, DC (USA). Order 
Number DE91012126. Source: OSTI; NTIS; GPO Dep. 

The Surface Coal Gasification Program goals are: To support 
the electric utility sector by developing environmentally cleaner, 
economic systems for production of electricity; To develop mild 
gasification processes that produce solid, liquid, and gaseous co- 
products valuable as feedstocks or as energy sources in existing 
or new energy conversion systems; To develop economically at- 
tractive and environmentally acceptable technologies for production 
of synthesis gas and hydrogen for conversion of coal (by both di- 
rect and indirect liquefaction) to a complete range of chemicals and 
fuels that can be used for transportation, industrial, and chemical 
applications. The goal of the Surface Coal Gasification Program is 
to advance the state-of-the-art of the surface coal gasification tech- 
nology, and to achieve advanced gasification systems through the 
development of promising concepts that have significant potential 
to accomplish the following: Reduce capital costs of the system; 
Reduce system operating costs; Reduce facility construction time; 
and Minimize the potential for any adverse environmental impact 
caused by these facilities. 4 figs. 


19443 (DOE/MC/23260—2828) Recovery of sulfur from hot 
gas desulturization processes: Final report. McMichael, W.J.; 
Gangwal, S.K. Research Triangle Inst., Research Triangle Park, 
NC (USA). Apr 1991. 109p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC21-86MC23260. Order Number 
DE90000494. Source: OSTI; NTIS; GPO Dep. 

High-temperature desulfurization processes, which are being de- 
veloped by METC, utilize regenerable mixed-metal sorbents, such 
as zinc ferrite, to remove reduced sulfur compounds from coal 
gasifier gases. In order to meet environmental regulations and to 
assure the successful development of an economical hot gas 
desulturization process using regenerable sorbents, the regenera- 
tor off-gas must be treated to convert most of the SO2 to a more 
environmentally acceptable form of sulfur, such as elemental sulfur. 
The present study, which is the subject of this report, has been di- 
rected at developing techniques for this conversion. Two concepts 
for the conversion SO, in the regenerator off-gas to elemental sul- 
fur were addressed in this study. In the first concept, which was 
considered in the first and second years of this study, the SOz2 in 
the off-gas is adsorbed onto a sorbent at 550 to 700°C. The sul- 
fated sorbent is then regenerated using a reducing gas to produce 
an H2S-rich gas suitable for the recovery of elemental sulfur in a 
Claus unit. In the second concept, which was studied in the sec- 
ond and third year of the contract, a near stoichiometric mixture of 
off-gas and reducing gas is reacted in the presence of a catalyst at 
550 to 700°C to produce elemental sulfur directly in one step. 23 
rets., 18 figs., 27 tabs. 


19444 (DOE/METC-91/4105) Evaluation of dust cake filtre- 
tion at high temperature with effluence from an atmospheric 
fluidized-bed combustor: Technical note. Dennis, R.A. USDOE 
Morgantown Energy Technology Center, WV (USA). Aug 1990. 
105p. Sponsored by USDOE, Washington, DC (USA). Order Num- 
ber DE91002001. Source: OSTI; NTIS; GPO Dep. 

In the spring of 1989, two separate test series were simultane- 
ously conducted at the US Department of Energy's (DOE's) 
Morgantown Energy Technology Center (METC) to examine ap- 
plied and fundamental behavior of dust cake filtration under high 
temperature and high pressure (HTHP) conditions. The purpose 
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was to provide information on dust-cake filtration properties to gas 
stream cleanup researchers associated with the Tidd 70 megawatt 
(MW) pressurized fluidized-bed combustor (PFBC). The two test fa- 
cilities included (1) a high-pressure natural-gas combustor with 
injected particulate, which was fed to two full-size candle filters: 
and (2) an atmospheric fluidized-bed combustor (AFBC) with coal 
and limestone sorbent to generate a particulate-laden combustion 
exhaust gas, which was sent to a single full-size candle filter and a 
small-scale disc filter. Several major conclusions from these stud- 
ies are noted below. On average reducing the mean particulate 
size by 33% and the associated loading carried in the filtrate will 
increase the dust cake specific flow resistance (K2) by 498%. High- 
temperature and high-pressure filtration can be successfully 
pertormed with ceramic candle filters at moderate filtration face ve- 
locities and reasonable system pressure drops. Off-line filter 
cleaning can produce a filter system with a higher apparent perme- 
ability than that produced from on-line filter cleaning at the same 
face velocity. 19 refs., 89 figs., 13 tabs. 


19445 (DOE/PC/79892-T5) Development of the chemical 
and electrochemical coal cleaning process: Technical 
progress report, third quarter, October 1,1988—December 31, 
1988. Yoon, R.H.; Boron, D.J. Virginia Polytechnic Inst. and State 
Univ., Blacksburg, VA (USA). Dept. of Mining and Minerals Engi- 
neering. 1988. 5p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC22-87PC79892. Order Number DE91012263 
Source: OSTI; NTIS; GPO Dep. 

Research on coal cleaning continued. Efforts during the third 
quarter of this project focused on final workup and storage of the 
Middle Wyodak coal; acquisition, work-up and storage of the Upper 
Freeport coal (all part of Task 2); and the initiation of sample 
analyses for the Middle Wyodak coal (Task 3 — Sample Characteri- 
Zation). 3 tabs. 


19446 (DOE/PC/79892-T6) Development of the chemical 
and electrochemical coal cleaning process: Fourth quarterly 
technical progress report, January 1, 1989—March 31, 1989. 
Yoon, Roe-Hoan. Virginia Polytechnic Inst. and State Univ., Blacks- 
—_ VA (USA). Dept. of Mining and Minerals Engineering. [1989]. 

ed by USDOE, Washington, DC (USA). DOE Contract 
Neo2-B7PCT9OG, Order Number DE91012264. Source: OSTI; 
NTIS; GPO Dep. 

To better understand the effect of operating parameters in the 
Chemical and Electrochemical Coal Cleaning (CECC) process, a 
series of statistically designed parametric tests was conducted on a 
Middie Wyodak coal. The results show that ash mineral rejection 
increases with increasing temperature and acid concentration. At 
the levels investigated, the ferric ion concentration and percent 
solids did not significantly improve the ash rejection. Two series of 
microbial coal cleaning experiments were completed. The effects of 
treatment time and pH were investigated. A treatment time of 7 to 
14 days gave maximum sulfur removal. The pH series indicated 
that a pH of less than 3.5 was required for maximum sulfur re- 
moval. Ash removal was related to acid treatment. 3 figs., 5 tabs. 


19447 (DOE/PC/79892-T8) Development of the chemical 
and electrochemical coal cleaning process: Sixth quarterly 
technical progress report, July 1, 1989-September 30, 1989. 
Yoon, Roe-Hoan. Virginia Polytechnic Inst. and State Univ., Blacks- 
burg, VA (USA). Dept. of Mining and Minerals Engineering. [1989]. 
22p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-87PC79892. Order Number DE91012266. Source: OSTI; 
NTIS; GPO Dep. 

Research continued on coal cleaning. Sample characterization 
(Task 3) of the Middle Wyodak and Upper Freeport coal samples is 
now complete. Parametric testing (Subtask 4.1) of the Middle Wyo- 
dak coal was finished last quarter. The results showed that 
dissolution, rather than liberation, played a major role in the ash re- 
moval of Middle Wyodak coal. This may be attributed to the 
presence of exchangeable cations in this particular coal sample. 
Complete mass balance studies undertaken this quarter verified 
these observations. The XRF and chemical analysis of the feed, as 
well as elemental analysis of the solution obtained after the CECC 
treatment, indicated the presence of Ca and Mg ions. On the other 
hand, the results of the mass balance experiments for the other 
coal samples showed that liberation is more responsible for the 
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ash rejection in the CECC process. The Pittsburgh No. 8 coal sam- 
ple showed good response to this process, but not the Upper 
Freeport and Widow Kennedy coal. These last two coal samples 
were found to be highly oxidized, which may probably account for 
their poor performance in the CECC process. Ferric ion regenera- 
tion experiments using Thiobacillus ferrooxidans were continued 
this quarter. 1 fig., 7 tabs. 


19448 (DOE/PC/79892-T9) Development of the chemical 
and electrochemical coal cleaning process: Technical 
progress report for the 7th quarter, October 1, 1989-December 
31, 1989. Yoon, Roe-Hoan. Virginia Polytechnic Inst. and State 
Univ., Blacksburg, VA (USA). Dept. of Mining and Minerals Engi- 
neering. [1989]. 20p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC22-87PC79892. Order Number 
DE91012267. Source: OSTI; NTIS; GPO Dep. 

Research continued on coal cleaning. In this quarter, the para- 
metric tests (Subtask 4.1) were continued on wet-screened 
Pittsburgh No. 8 coal samples. This coal was used because of the 
poor response of the Upper Freeport coal to CECC treatment. The 
degree of oxidation of the feed sample was found to affect the per- 
formance of the CECC process as indicated by a batch test using 
relatively unoxidized Upper Freeport coal. The optimum conditions 
and validation test work (Subtask 4.2) have been conducted on the 
Middie Wyodak coal. Precleaning the Middle Wyodak coal by con- 
ventional froth flotation resulted in a CECC product which has a 
lower ash content than those obtained without precleaning. The ef- 
fects of different parameters on the CECC treatment of Middle 
Wyodak and Pittsburgh No. 8 coal with the ferric ions regenerated 
by using Thiobacillus ferrooxidans is being investigated. Initial ex- 
periments suggest that slightly acidic conditions and low substrate 
concentrations result in higher mineral matter rejection. This is 
expected since the growth of the bacteria is known to be more fa- 
vorable under less acidic conditions. 8 tabs. 


19449 (DOE/PC/79892-T10) Development of the chemical 
and electrochemical coal cleaning process: Technical 
progress report, eighth quarter, January 1, 1990—March 31, 


1990. Yoon, Roe-Hoan. Virginia Polytechnic Inst. and State_Univ.,- 


Blacksburg, VA (USA). Dept. of Mining and Minerals Engineering. 
[1991]. 52p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC22-87PC79892. Order Number DE91012268. Source: 
OSTI; NTIS; GPO Dep. 

Research continued on the cleaning of coal. The parametric 
tests on the Pittsburgh No. 8 coal samples were completed in this 
quarter. In these batch tests, liberation was found to be more re- 
sponsible for the removal of both mineral matter and sulfur in the 
CECC treatment of Pittsburgh No. 8 coal. The optimum conditions 
for processing this coal were determined using response surface 
analysis. The interaction of the effects of acid concentration and 
ferric ion were indicated by the statistical analysis to be significant. 
Precleaning the Pittsburgh No. 8 coal by conventional froth flotation 
did not seem to be beneficial to the CECC processing of this coal. 
The batch tests involving the bacterial regeneration of ferric ions 
for both coal samples were also completed. The effects of all five 
parameters were found to be significant. The optimum conditions 
for cleaning these coals by the CECC process using the bacterial 
regeneration scheme were also determined. 5 figs., 11 tabs. 


19450 (DOE/PC/79892-T11) Development of the chemical 
and electrochemical coal cleaning process: Technical 
progress report for the ninth quarter, April 1, 1990-June 30, 
1990. Yoon, R.H.; Basilio, C. Virginia Center for Coal and Minerals 
Processing, Blacksburg, VA (USA). [1990]. 22p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC22-87PC79892. 
Order Number DE91012269. Source: OSTI; NTIS; GPO Dep. 
Research continued on coal cleaning. The optimum operating 
condition for the CECC processing of Pittsburgh No. 8 coal was 
determined using response surface analysis techniques. Tests to 
validate the predictions of the response surface model were con- 
ducted in this quarter. Early test results were disappointing, due to 
the surface oxidation of the original coal samples, although subse- 
quent tests on new samples gave good agreement with the 
predicted values. The leaching kinetics of several of the mineral 
species present in the Middle Wyodak coal were studied by analyz- 
ing solution samples taken from these tests for Fe, Ca, Mg, Al and 
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Si. With the exception of the Si-containing minerals, the dissolution 
rates for the mineral matter containing these species were signifi- 
cant. The optimum conditions tor CECC cleaning of the Middle 
Wyodak and Pittsburgh No. 8 coal samples using bacterial regen- 
eration of Fe®* were determined last quarter. Validation tests 
conducted at the determined optimum conditions for both coal 
samples showed good agreement with the predicted values. The 
Middle Wyodak coal did not respond well to CECC treatment using 
the set-up for the separate regeneration of ferric ions with 
Thiobacillus ferrooxidans. Flowsheets for a continuous unit capable 
of processing 1-3 lb/hr of coal were completed during this quarter. 
5 figs., 4 tabs. 


19451 (DOE/PC/79892-T12) Development of the chemical 
and electrochemical coal cleaning process: Technical 
progress report for the tenth quarter, July 1, 1990-September 
30, 1990. Basilio, C.1.; Yoon, R.H. Virginia Polytechnic Inst. and 
State Univ., Blacksburg, VA (USA). Dept. of Mining and Minerals 
Engineering. [1990]. 29p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC22-87PC79892. Order Number 
DE91012270. Source: OSTI; NTIS; GPO Dep. 

Mechanistic studies (Subtask 4.3) for the Middle Wyodak and 
Pittsburgh No. 8 coal samples continued during the quarter. The 
leaching kinetics of the different soluble mineral matter present in 
the Pittsburgh No. 8 coal were studied. The kinetics of pyrite disso- 
lution and mineral matter liberation were also investigated by 
measuring the redox potential of the system with respect to time. 
The measured potential will be used during the next quarter to cal- 
culate the ratio of the ferric to ferrous ions. The response of the 
Pittsburgh No. 8 coal to alternative methods of ferric ion regenera- 
tion was also studied. Using bacterial or air oxidation to regenerate 
the ferric ions gave poorer mineral matter rejection than was ob- 
tained with the electrochemical regeneration scheme. Image 
analysis of the 65 x 325 mesh Pittsburgh No. 8 coal samples 
showed that the amount of mineral matter liberated by EIL mecha- 
nism increases with time; however, a significant fraction of the 
liberated ‘minerai matter is larger than 325 mesh. This finding pro- 
vides an explanation for the poor result obtained with this sample 
when a 325 mesh screen was used to remove the liberated min- 
eral matter. Another reason for the poor result was that the coal 
samples were oxidized before processing. 5 figs., 6 tabs. 


19452 (DOE/PC/79892-T13) Development of the chemical 
and electrochemical coal cleaning process: Technical 
progress report for the eleventh quarter, October 1, 1990- 
December 31, 1990. Basilio, C.!.; Yoon, R.H. Virginia Polytechnic 
Inst. and State Univ., Blacksburg, VA (USA). Dept. of Mining and 
Minerals Engineering. [1990]. 14p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC22-87PC79892. Order Number 
DE91012271. Source: OSTI; NTIS; GPO Dep. 

Progress continued on coal cleaning. Studies on the leaching ki- 
netics of the soluble mineral matter for a Middle Wyodak coal were 
finished in this quarter. The rate constants for the dissolution of 
Ca, Mg, Fe, Al and Si were determined by collecting aliquot sam- 
ples with time. The results showed that the rate constants for these 
species decreased in the following order: Ca > Mg > Fe > Al > 
Si. The kinetics of the release of Ca and Mg into solution were 
higher than those for the other species, presumably because Ca 
and Mg are present in the Middle Wyodak coal as exchangeable 
cations. The amount of Si found dissolved in the solution is almost 
negligible, relative to those of the other species. Batch tests were 
repeated using new samples of Pittsburgh No. 8 and Elkhorn No. 3 
coals acquired during the quarter. The Pittsburgh No. 8 coal sam- 
ple again did not respond well to CECC processing. However, the 
results obtained for the Elkhorn No. 3 coal showed good mineral 
matter rejection. Liberation was found to be largely responsible for 
the removal of mineral matter from the Elkhorn coal. 1 fig., 4 tabs. 


19453 (DOE/PC/79892-T14) Development of the chemical 
and electrochemical coal cleaning process: Technical 
progress report for the twelfth quarter, January 1, 1991-—March 
31, 1991. Basilio, C.1.; Yoon, R.H. Virginia Polytechnic inst. and 
State Univ., Blacksburg, VA (USA). Dept. of Mining and Minerals 
Engineering. [1991]. 18p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC22-87PC79892. Order Number 
DE91012272. Source: OSTI; NTIS; GPO Dep. 
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Research continued on coal cleaning. Batch tests were repeated 
using a Pittsburgh No. 8 coal sample acquired from the Ohio Valley 
Coal Company in this quarter. This coal sample did not give a 
good response to CECC treatment. Additional tests were also con- 
ducted to study the effect of EDTA addition to the performance of 
the CECC process. The addition of 1.0 mM EDTA, which is known 
to complex Fe ions and other cations, resulted in an improvement 
in the mineral matter removal from the Ohio Valley Coal Company 
sample. This may be attributed to the prevention of jarosite forma- 
tion resulting from the removal of the excess Fe ions by EDTA 
complexation. Since a significant amount of coarse mineral matter 
is liberated by the CECC treatment of Pittsburgh No. 8 coal, flota- 
tion was used to separate this liberated mineral matter from coal. A 
significant increase in mineral matter rejection was obtained for the 
original Pittsburgh No. 8 coal sample used in the parametric tests 
(Subtask 4.1). However, the new batch of Pittsburgh No. 8 coal 
sample obtained in the previous quarter from Consolidated Coal 
Company showed only a slight improvement in mineral matter re- 
moval. 1 fig., 6 tabs. 


19454 (DOE/PC/79908-T7) The hindered diffusion of coal 
liquids under non-reactive and high temperature and pressure 
reactive conditions: Quarterly report 12 research period, June 
15, 1990-September 14, 1990. Tsotsis, T.T.; Sahimi, M.; Webster, 
L.A. University of Southern California, Los Angeles, CA (USA). 
Dept. of Chemical Engineering. [1990]. 19p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG22-87PC79908 
Order Number DE91010555. Source: OSTI; NTIS; GPO Dep. 

One of the obstacles in the design and optimization of catalytic 
coal liquefaction and petroleum and coal-liquid hydroprocessing 
reactors, is the lack of available experimental transport, thermody- 
namic and reaction data at realistic process conditions. We have 
undertaken a theoretical and experimental study of “hindered diffu- 
sion” of model and real petroleum and coal liquids in model and 
real coal liquefaction and hydroprocessing catalysts under reactive 
and non- reactive conditions. Specifically we intend to carry out the 
following tasks: (1) To theoretically study, by employing modem 
concepts and techniques of statistical physics of disordered sys- 
tems, and molecular dynamic calculations, the mechanism of 
configurational diffusion and reaction of liquid macromolecules in 
porous catalysts, and attempt to relate and substantiate such stud- 
ies with high quality, reproducible experimental data. (2) To 
measure configurational diffusivities of model oil compounds such 
as metal porphyrins through model and real porous systems. The 
model porous systems are polycarbonate, mica and anodized alu- 
mina membranes, all characterized by straight, basically unimodal 
cylindrical pores. (3) To measure the diffusivity of petroleum- and 
coal-liquid derived asphaltenes under nonreactive and reactive 
conditions in model and real alumina membranes and attempt, 
based also on the knowledge acquired in tasks (1) and (2) above, 
to gain, for the first time, a better understanding of the additional 
complexities present in such systems. 53 refs. 


19455 (DOE/PC/79933—T10) Effectiveness factors for hy- 
droprocessing of coal and coal liquids: Progress report No. 
10, December 15, 1989-—March 15, 1990. Massoth, F.E.; Seader, 
J.D. Utah Univ., Salt Lake City, UT (USA). 29 Mar 1990. 28p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-87PC79933. Order Number DE91010897. Source: OSTI; 
NTIS; GPO Dep. 

The aim of this project is to develop a methodology to predict, 
from a knowledge of feed and catalyst properties, effectiveness 
factors for catalytic hydroprocessing of coal and coal liquids. To 
achieve this aim, it is necessary to account for restrictive diffusion, 
which has not hitherto been done from a fundamental approach 
under reaction conditions. The research entails a study of hydro- 
denitrogenation of model compounds and coal-derived liquids using 
three NiMo/alumina catalysts of different pore size to develop, for 
restrictive diffusion, a relationship that can be used for estimating 
reliable effectiveness factors. The research program includes: Task 
A - measurement of pertinent properties of the catalysts and of 
several coal liquids: Task B - determination of effective diffusivities 
and turtuosities of the catalysts; Task C - development of restrictive 
diffusion correlations from data on model N-compound reactions; 
Task D - testing of correlations with coal-liquid cuts and whole 


coal-liquid feed. Results are presented and discussed from Tasks B 
and D. 9 refs., 6 figs., 4 tabs. 


19456 (DOE/PC/79933-T11) Eftectiveness factors for hy- 
droprocessing of coal and coal liquids: Final report, 
September 15, 1987—December 14, 1990. Massoth, F.E.; Seader, 
J.D. Utah Univ., Salt Lake City, UT (USA). [1990]. 89p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract FG22- 
87PC79933. Order Number DE91012185. Source: OSTI; NTIS; 
GPO Dep. 

The aim of this research project is to develop a methodology to 
predict, from a knowledge of feed and catalyst properties, effective- 
ness factors for catalytic hydroprocessing of coal and coal liquids. 
To achieve this aim, it is necessary to account for restrictive 
diffusion, which has not hitherto been done from a fundamental ap- 
proach under reaction conditions. The research proposed here 
entails a study of hydrodenitrogenation of model compounds and 
coal-derived liquids using three NiMo/alumina catalysts of different 
pore size to develop, for restrictive diffusion, a relationship that can 
be used for estimating reliable effectiveness factors. The program 
is divided into four parts: measurements of pertinent properties of 
the catalysts and of a coal liquid and its derived boiling-point cuts; 
determination of effective diffusivities and tortuosities of the cata- 
lysts; development of restrictive diffusion correlations from data on 
model N-compounds at reaction conditions; and testing of correla- 
tions with coal-liquid cuts and whole coal-liquid feed, modifying 
correlations as necessary. 


19457 (DOE/PC/88800-37) Stable carbon isotope analysis 
of coprocessing materials: Quarterly technical progress re- 
port, April 1—June 30, 1990. Lancet, M.S.; Winschel, R.A.; Burke, 
F.P. Consolidation Coal Co., Library, PA (USA). Research and 
Development Dept. Feb 1991. 108p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC22-88PC88800. Order Number 
DE91012710. Source: OSTI; NTIS; GPO Dep. 

Consol R&D is developing and demonstrating stable carbon iso- 
tope analysis as a method to quantitatively distinguish coal-derived 
and petroleum-derived carbon in products from coal/petroleum co- 
processing. The approach taken is develop the method, then 
demonstrate its application on authentic continuous-unit products. 
The significance of selective isotopic fractionation is being deter- 
mined and, when necessary, corrections are applied to account for 
it. Precision, accuracy and range of applicability are being defined. 
The value of accessory analytical techniques also is being 
assessed. Previously reported data on samples from HRI bench- 
scale coprocessing Runs 227-53 (Texas lignite/Maya ASB and 
Texas lignite/Maya VSB) and 238-1 (Westerholt coal/Cokd Lake 
VSB) were corrected for selective isotopic fractionation. Carbon 
sourcing was performed on samples from HRI bench-scale copro- 
cessing Run 227-60 (Texas lignite/Maya VSB) and samples from 
UOP bench-scale coprocessing Run 26 (Illinois 6 coal/Lioydminster 
vacuum resid); the latter data were corrected for isotopic fractiona- 
tion, though the former could not be corrected. A paper presented 
at the 1990 DOE Direct Liquefaction Contractor's Review Meeting 
is appended. 15 refs., 21 figs., 22 tabs. 


19458 (DOE/PC/88813-T5) A solid-state NMR study of con- 
densation/retrograde reactions during coal liquefaction: Final 
Report. Miknis, F.P. Western Research inst., Laramie, WY (USA). 
Dec 1990. 67p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC22-88PC88813. Order Number DE91009427. 
Source: OSTI; NTIS; GPO Dep. 

The objectives of this study were to develop solid-state °C and 
'H NMR methods that could be used to measure changes in the 
carbon and hydrogen aromaticities of coals and coal-derved prod- 
ucts, and to determine the feasibility of applying these methods for 
quantitative measurements in coals. The approaches taken were to 
investigate the use of Delrin as an internal standard for spin count- 
ing measurements, to develop a large-volume magic-angle 
spinning system so that single pulse ‘°C NMR measurements 
could be made in a reasonable time, and to investigate the use of 
perdeuteropyridine for enhancing the resolution of solid-state 'H 
NMR spectra of coals. 35 rets., 26 figs., 6 tabs. 


19459 (DOE/PC/88891-T5) Molecular biological enhance- 
ment of coal biodesulturization: Tenth quarter report, 





ERA Vol.16,No.8 9 





01 COAL, LIGNITE, AND PEAT 
0104 Processing 


February—April 1991. Kilbane, J.J. Il; Bielaga, B.A. Institute of 
Gas Technology, Chicago, IL (USA). Apr 1991. 34p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC22-88PC88891. 
Order Number DE91014065. Source: OSTI; NTIS; GPO Dep. 
Research in this biodesulfurization project during the past quarter 
has focused on the genetic and biochemical analysis of the desul- 
furization ability of Rhodococcus rhodochrous IGTS8. Genetic 
studies have resulted in the isolation of a derivative of IGTS8, des- 
ignated IGTS85, that metabolizes dibenzothiophene (DBT) even in 
the presence of high levels of sulfate. The desulfurization trait of 
IGTS8 is not expressed in the presence of even trace quantities of 
sulfate. Since the microbial desulfurization of organosulfur 
compounds/coal results in the formation of sulfate it is clearly ad- 
vantageous, from the perspective of a microbial desulfurization 
process point of view, to have a desulfurization-competent microor- 
ganism such as IGTS85 that continues to function in the presence 
of high levels of sulfate. Genetic studies have also succeeded in 
identifying a replicon, pRF29, capable of functioning in IGTS8. Op- 
timum conditions for the electroporation of IGTS8 by pRF29 have 
been established and pRF29 has been introduced into five 
Rhodococcus strains. This plasmid is not particularly useful as a 
cloning vector so experiments are currently in progress to create a 
suitable cloning vector derived from pRF29 which will subsequently 
be used to clone the desulfurization genes of IGTS8. Biochemical 
studies have resulted in the development of a rapid quantitative 
spectrophotometric desulfurization assay. 8 figs., 5 tabs. 


19460 (DOE/PC/88930-T8) Bimetallic promotion of cooper- 
ative hydrogen transfer and heteroatom removal in coal 
liquefaction: Quarterly technical progress report, June 1, 
1990—August 31, 1990. Eisch, J.J. State Univ. of New York, Bing- 
hamton, NY (USA). 1 Oct 1990. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG22-88PC88930. Order 
Number DE91011309. Source: OSTI; NTIS; GPO Dep. 

Short communication. COAL LIQUEFACTION/hydrogen transfer; 
NICKEL COMPLEXES/catalytic effects; LEWIS ACIDS; THION- 
APHTHENES; DESULFURIZATION; PROGRESS REPORT 


19461 (DOE/PC/88930-T9) Bimetallic promotion of cooper- 
ative hydrogen transter and heteroatom removal in coal 
liquetaction: Quarterly summary, September 1, 1990- 
November 30, 1990. Eisch, J.J. State Univ. of New York, 
Binghamton, NY (USA). 1 Jan 1991. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG22-88PC88930. Order 
Number DE91012800. Source: OSTI; NTIS; GPO Dep. 

The ultimate objective of this research is to uncover new cat- 
alytic processes for the liquefaction of coal and for upgrading 
coal-derived fuels by removing undesirable organosulfur, organoni- 
trogen and organooxygen constituents. Basic to both the 
liquefaction of coal and the purification of coal liquids is the trans- 
fer of hydrogen. This study is exploring how hydrogen-transter 
processes might be catalyzed by soluble, low-valent transition 
metal complexes and/or Lewis acids under moderate conditions of 
temperature and pressure. During this ninth quarter the following 
aspects of our research program received attention: (1) completion 
of attempts to desulfurize dibenzothiophene by the sole catalysis of 
hydrogen transfer from dihydroaromatic compounds by Lewis 
acids; (2) commencement of intensive study of the possible syner- 
gistic action of Lewis acids combined with nickel(0) complexes in 
accelerating the desulfurization of dibenzothiophene and related 
aromatic sulfur compounds; (3) further progress in understanding 
the influence of ligands in activating nickel(0) complexes for the 
rupture of carbon-heteroatom linkages (C-E, where E = nitrogen, 
sulfur, halogen and oxygen); and (4) continuing attempts to isolate 
and prove the structures of the organonickel intermediates active in 
these hydrogen-transter and heteroatom-removal reactions. 


19462 (DOE/PC/88933-9) Alkali/TX, catalysts tor CO/H, 
conversion to C,—C, alcohols: Technical progress report, De- 
cember 1990—February 1991. Klier, K.; Herman, R.G.; Richards, 
M.; Kieke, M. Lehigh Univ., Bethlehem, PA (USA). Mar 1991. 15p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-88PC88933. Order Number DE91011289. Source: OSTI; 
NTIS; GPO Dep. 
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RuS2 will be used to investigate the activity of Cs/RuS2 for CO/ 
H» conversion to C;-C,4 alcohols. A 4.33 x 10-° M methanolic so- 
lution of cesium formate was prepared for the catalyst doping. A 
0.33% CsOOCH/RuS2 was prepared and characterized by X-ray 
powder diffraction (XRD). Catalytic testing of this sample is being 
carried out at this time. A series of Cs/RuS, catalysts with varying 
coverages will be prepared and tested to determine the doping 
level with the maximum activity. A third angle-resolved ESCA study 
of the MoS, single crystal has been carried out using both the con- 
ventional Mg K. and the rotating Al K,, anodes. The purpose of 
this study was to first prove that the maximum in the intensity of 
the diffracted photoelectrons vs polar angle at ~48° (reported pre- 
viously) was due to forward focusing of the photoelectrons. The 
second purpose of this study was to show that the peak at ~48° 
occurred at three azimuthal directions corresponding to the Mo-S 
bond directions. A commercially obtained sample of niobium disul- 
fide, sold as NbS, 75, was reductively pretreated and tested at 81.6 
atm with H2/CO = 0.96 synthesis gas using a systematic series of 
10 reaction temperatures. The resultant data is being analyzed and 
will be reported in the next quarterly technical report. A new sample 
of NbS2 has been prepared by using a procedure involving high 
temperature (950°C) calcination of the mixed elements. Characteri- 
zation of this sample is being carried out, and it will be subjected 
to catalytic testing with synthesis gas. 2 refs., 2 figs., 1 tab. 


19463 (DOE/PC/88940-T9) Fundamental studies in produc- 
tion of Co-C, hydrocarbons trom coal: Progress report No. 10, 
December 1, 1990-February 28, 1991. Wiser, W.H.; Oblad, A.G. 
Utah Univ., Salt Lake City, UT (USA). Dept. of Fuels Engineering. 
Mar 1991. 5p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG22-88PC88940. Order Number DE91012798. 
Source: OSTI; NTIS; GPO Dep. 

An envelope of parameter values has been experimentally identi- 
fied in our laboratory, heretofore unexplored, for the catalytic 
hydrogenation and hydrocracking of coal which leads to yields of 
C2-C,4 hydrocarbons in excess of 50 weight percent of the coal, in 
a direct, single stage process under mild conditions. In this re- 
search program, an innovative and highly sophisticated reactor 
system will obtain data to define the reaction pathways leading 
directly trom coal to high yields of C2-C, hydrocarbons, and to pro- 
vide insight into the mechanisms of the conversion reactions. A 
computer program will be developed to define the maximum yields 
of Cz, C3, and C, hydrocarbons thermodynamically possible in 
such a system, as a function of temperature, pressure and percent 
steam in the steam-hydrogen stream to the reactor, for the type of 
dual-functional catalyst identified as essential to the conversion 
process. The process will then be optimized for production of each 
of the hydrocarbons C,, C3, and C,, and for production of olefins 
among these hydrocarbons. Results to date are briefly discussed. 


19464 (DOE/PC/89760-T4) A novel approach to highly dis- 
persing catalytic materials in coal tor gasification: Sixth 
quarterly report, January 1, 1991-—March 31, 1991. Abotsi, 
G.M.K.; Bota, K.B. Clark Atlanta Univ., GA (USA). Research Cen- 
ter for Science and Technology. [1991]. 10p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG22-89PC89760. 
Order Number DE91013890. Source: OSTI; NTIS; GPO Dep. 

This project seeks to develop a technique, based on coal surface 
properties, for highly dispersing catalysts in coal for gasification 
and to investigate the potential of using potassium carbonate and 
calcium acetate mixtures as catalyst for coal gasification. The lower 
cost and high catalytic activity of the latter compound will produce 
economic benefits by reducing the amount of K2CO, required for 
high coal char reactivities. The effects of catalyst impregnation con- 
ditions (pH and coal surface charge) on the reactivities, in carbon 
dioxide, of chars derived from Illinois No. 6 coal and its demineral- 
ized derivative have been determined. The results show that chars 
derived trom the latter sample are less reactive than those ob- 
tained from the raw coal. Impregnation of the acid-leached coal 
with calcium or potassium from strongly acidic solutions reduced or 
inhibited char reactivity compared to the unloaded coal, while cata- 
lyst loading at pH 6 or pH 10 significantly increased gasification 
activities. These observations are attributed to increased coal- 
catalyst precursor interaction, higher metals uptake, and possibly 
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better catalyst dispersion induced by the high negative surface 
charge density on the coal at the higher pH values. 5 refs., 2 figs. 


19465 (DOE/PC/89775—4) Control of catalytic hydrotreating 
selectivity with ammonia: [First quarterly] report, January 1, 
1991—March 31, 1991. Satterfield, C.N.; Lee, C.M. Massachusetts 
Inst. of Tech., Cambridge, MA (USA). Dept. of Chemical Engineer- 
ing. [1991]. 20p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG22-89PC89775. Order Number DE91012711. 
Source: OSTI; NTIS; GPO Dep. 

Hydrogen consumption is a major cost during the hydrotreatment 
of synthetic crude liquids and low-grade fuels to reduce the con- 
centration of heterocyclic compounds containing S, N, and O. With 
present technology, this consumption is much greater than the 
minimum stoichiometric amount required to convert these com- 
pounds to H2S, NH3, H2O0, and hydrocarbons. In addition in coal 
liquefaction it is desirable to form partially hydrogenated aromatics 
such as tetralin which are good hydrogen donors rather than com- 
pletely saturated aromatics such as the decalins, which are a poor 
hydrogen donor. There are several indications in the literature that 
NH3 may reduce the hydrogenation rate of aromatics and alter 
their hydrogenation selectivity while having only a modest effect on 
a reaction such as hydrodenitrogenation. The goal of this work was 
to study the effect of ammonia on the hydrogenation of aromatic 
hydrocarbons during hydrotreating. Quinoline was chosen as the 
mode! heterocyclic compound. This quarter, mixtures of quinoline 
and butylbenzene in the presence or absence of hexadecane have 
now been studied and some preliminary kinetic modeling has been 
pertormed. For aid in understanding, this quarter's results are com- 
bined here with those from the last quarter on reaction of quinoline 
and naphthalene. 12 refs., 11 figs. 


19466 (DOE/PC/89777-T3) [Enhanced coal hydrogasifice- 
tion via oxidative pretreatment}: [Quarterly] technical progress 
report, December 1, 1990—-February 28, 1991. Michigan State 
Univ., East Lansing, MI (USA). [1991]. 14p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG22-89PC89777. Order 
Number DE91012792. Source: OSTI; NTIS; GPO Dep. 

Work during the sixth quarter of the grant period has resulted in 
completion of oxidative pretreatment for uncatalyzed gasification, 
further investigation of cyclic hydrogasification/oxidation and cat- 
alyzed gasification, and more complete characterization of solid 
substrates. 10 figs., 2 tabs. 


19467 (DOE/PC/89793-T3) Undergraduate research studies 
program at participating institutions of the HBCU fossil energy 
consortium: Quarterly report on the Atlanta University Center, 
inc. Component, January 1, 1990—March 31, 1990. Bhatia, S.C. 
(Atlanta Univ. Center, inc., GA (USA). Dolphus E. Milligan Science 
Research Inst.); Cardelino, B.H.; Hall, J.H. Jr.; Mitchell, M.B.; Stel- 
son, A.W. Clark Atlanta Univ., GA (USA). 30 Apr 1990. 19p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-89PC89793. Order Number DE91012796. Source: OSTI; 
NTIS; GPO Dep. 

The objectives of this research program are to expose students 
in minority institutions to energy and fossil fuels research, to 
stimulate their interest in the sciences and engineering, and to en- 
courage them to pursue graduate studies, thereby ensuring the 
necessary supply of manpower for the industrial and energy sec- 
tors of the national economy. This report describes a project 
focused on the surface chemical properties of coal and their infiu- 
ence on the adsorption of aqueous soluble catalyst metals, and 
research on the characterization of coal liquids. 2 refs., 1 fig. 


19468 (DOE/PC/89883-16) Coal liquefaction process 
streams characterization and evaluation: Quarterly technical 
progress report, January 1—March 31, 1990. Robbins, G.A.; 
Brandes, S.D.; Winschel, R.A.; Burke, F.P. Consolidation Coal Co., 
Library, PA (USA). Research and Development Dept. Feb 1991. 
73p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-89PC89883. Order Number DE91012709. Source: OSTI; 
NTIS; GPO Dep. 

The R&D Department of Consolidation Coal company (Consol 
R&D) is conducting a three-year project to characterize process 
and product streams from direct coal liquefaction process develop- 
ment programs sponsored by the Department of Energy. In this 


project, Consol R&D will obtain samples from current process de- 
velopment activities in coal liquefaction and coal-oil coprocessing, 
and characterize them using established analytical techniques. In 
addition, selected samples will be characterized by other analytical 
techniques to evaluate their potential for aiding process develop- 
ment. These analyses and interpretation of the results in relation to 
process operations will be provided by a subcontracted project 
team. In addition to samples from current process development pro- 
grams, Consol R&D maintains a bank of coal liquids samples from 
the SRC-|, H-Coal, ITSL (Lummus and Wilsonville) and HRI-CTSL 
coal liquefaction programs, and the HRI and UOP coprocessing 
development programs. These samples, which represent important 
stages in the recent development of coal liquefaction technology, 
also will be used in the analytical program. 7 refs., 1 fig., 5 tabs. 


19469 (DOE/PC/90005—T38) Liquid phase methanol Le- 
Porte process development unit: Modification, operation, and 
support studies: Task 3.8, poisons field demonstra- 
tion. Air Products and Chemicals, Inc., Allentown, PA (USA); 
Chem Systems, Inc., Tarrytown, NY (USA). 9 Nov 1990. 59p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-87PC90005. Order Number DE91010679. Source: OSTI; 
NTIS; GPO Dep. 

As part of the liquid phase methanol process development pro- 
gram the present study evaluated adsorptive schemes to remove 
catalyst poisons from coal gas at pilot scale. In addition to a lab 
test with coal gas from Coolwater, two field tests were performed 
at Great Plains with live coal gas. In the lab with Coolwater, gas 
iron carbonyl, carbony! sulfide,and hydrogen sulfide were eftec- 
tively removed from the coal gas. The capacities of H-Y zeolite and 
BPL carbon for Fe(CO)s agreed well with the previous bench scale 
results at similar CO2 partial pressure. COS appeared to be 
chemisorbed on FCA carbon; its capacity was non-regenerable by 
hot nitrogen purge. A Cu/Zn catalyst, used to remove H2S adsorp- 
tively, worked adequately. With the adsorption system on-line, a 
downstream methanol catalyst showed stable activity for 120 hours 
of operation. In the two field tests, it was demonstrated that the 
Great Plains (GP) syngas could be treated by adsorption for LP- 
MEOH process. The catalyst deactivation observed in the first field 
test was much improved in the second field test after regular (ev- 
ery three days) regeneration of the adsorbents was practiced. The 
absorption system, which was designed for the removal of iron/ 
nickel carbonyls, hydroger/carbony! sulfide and hydrochloric acid, 
needed to be modified to accommodate other unexpected impuri- 
ties, such as acetonitrile and ethylene which were observed during 
both field tests. A lab test with a simulated GP gas indicated that 
low CO2 content (0.5%) in the GP gas does not cause catalyst de- 
activation. Adjusting the CO. content of the feed to 5% by CO, 
addition, increased methanol productivity by 40% in both the lab 
and the second field test. 6 refs., 25 figs., 14 tabs. 


19470 (DOE/PC/90049-T2) Clean gasoline reforming with 
superacid catalyst: [Quarterly report], December 29, 1990- 
March 29, 1991. Kentucky Univ., Lexington, KY (USA). Research 
Foundation. [1991]. 10p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC22-90PC90049. Order Number 
DE91012795. Source: OSTI; NTIS; GPO Dep. 

Three barrels of a naphtha derived from processing an Illinois #6 
coal during the most recent run at the Wilsonville liquefaction facil- 
ity were obtained for hydrotreatment in the CAER pilot plant. Both 
the previously hydrotreated Black Thunder and the virgin Illinois #6 
naphtha were processed in the latest 400 hour run of the CAER pi- 
lot plant. The catalyst used for hydrotreatment of the two 
was a commercial Ni/Mo catalyst. The Ni/Mo catalyst was sulfided 
using a mixture of 3 mole % H2S in hydrogen. Resulting oxygen 
and nitrogen content of the naphtha is discussed. 6 figs., 1 tab. 


19471 (DOE/PC/90176-T20) Bioconversion of coal-derived 
synthesis gas to liquid fuels: Quarterly technical report, De- 
cember 1, 1990—-February 28, 1991. Jain, M.K. (Michigan 
Biotechnology Inst., Lansing, MI (USA)); Grethiein, H.E; Datta, R.; 
Worden, R.M. Michigan Biotechnology inst., Lansing. MI (USA). 
[1991]. 24p. Sponsored by USDOE, Washington, DC (USA); Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (USA). 
DOE Contract FG22-90PC90176. Order Number DE91014054. 
Source: OSTI; NTIS; GPO Dep. 
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The purpose of this project is to develop a biological process for 
the production of liquid fuels from coal-derived synthesis gas feed- 
stocks. A two-stage, anaerobic bioconversion process is proposed, 
where in the first stage the carbon monoxide (CO) gas is 
converted to butyric and acetic acids by the CO strain of Butyribac- 
terium methylotrophicum. In the second stage, these acids along 
with the hydrogen (H2) gas are converted to butanol, ethanol, and 
acetone by an acid utilizing mutant of Clostridium acetobutylicum. 
During this second quarter our efforts were focused on completing 
the tolerance studies for B. methylotrophicum to sulfur species, 
which may be present in the synthesis gas at concentrations of 
0.1% to 5.0%. Product formation data were analyzed and collated 
with the growth studies. The effect of COS in the gas phase during 
growth of B. methylotrophicum was also examined. Results 
showed no significant inhibition of growth by gas phase COS up to 
2% (v/v) concentrations. Optimization studies were conducted for 
the CO fermentation in a continuous, cell recycle system. Several 
fermentations were conducted with B. methylotrophicum is this sys- 
tem with the pH at either 5.5, 5.3, or 5.1 and the results analyzed. 
pH values of 5.1 and 5.3 led to culture death, and the fermentation 
could not be maintained. Optimization studies for C. acetobutylicum 
showed that butyrate uptake could be markedly improved by con- 
tinuously supplying H2 gas. 9 figs., 6 tabs. 


19472 (DOE/PC/90176-T21) Evaluation of sulfur-reducing 
microorganisms for organic desulfurization: Quarterly techni- 
cal report, December 1, 1990—February 28, 1991. Miller, K.W. 
Illinois State Univ., Normal, IL (USA). Dept. of Biological Sciences. 
[1991]. 19p. Sponsored by USDOE, Washington, DC (USA); Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (USA). 
DOE Contract FG22-90PC90176. Order Number DE91014053. 
Source: OSTI; NTIS; GPO Dep. 

Because a substantial portion of the sulfur in Illinois coal is or- 
ganically bound sulfur, microbial desulfurization of sulfidic and 
thiophenic functionalities holds great potential for complementing 
pyritic sulfur removal. The release of H2S trom anaerobic systems 
such as the gut, sewage, and marine and freshmwater sediments, 
is a common occurrence and the role of microorganisms in this pro- 
cess has long been recognized. The principal goals of our project 
are: to obtain anaerobic microbial cultures that produce H2S from 
compounds representative of the organosultur functionalities in 
coal; to optimize this activity; to evaluate the effectiveness of using 
these cultures to remove organic sulfur from Illinois coal. Our imme- 
diate objectives for this year are the following: to obtain additional 
cukures from coal mine waste and municipal sewage sludge, two 
environments previously unexplored by our laboratory; to continue 
optimizing activity in cultures that desulfurize model compounds, in- 
cluding identification of individual microbial species; to expand coal 
desulfurization experiments to include additional coals; and, to ad- 
dress the recently discovered problem of sulfide sorbing to coal. 
This quarter we report on: (1) comparative results from sulfide 
sorption studies for IBC-101, IBC-108, and a North Dakota lignite; 
(2) calculation of Gibb’s free energies for dissimilatory reduction of 
selected model compounds; (3) results from experiments in which 
elemental sulfur was used as a co-reductant to encourage micro- 
bial reduction of dibenzothiophene-sulfur to H2S. 41 figs., 2 tabs. 


19473 (DOE/PC/90176-T22) Combined chemical and mi- 
crobiological removal of organic sulfur from coal: [Quarterly] 
technical report, December 1, 1990-February 28, 1991. 
Raphaelin, L.A. Institute of Gas Technology, Chicago, IL (USA). 
[1991]. 17p. Sponsored by USDOE, Washington, DC (USA); Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (USA). 
DOE Contract FG22-90PC90176. Order Number DE91014052. 
Source: OSTI; NTIS; GPO Dep. 

The objective of this work is to investigate techniques for chemi- 
cally converting the sulfur containing organic compounds in coal to 
compounds that can be treated microbiologically to remove the or- 
ganically bound sulfur. The goal is to achieve an economically 
feasible mild chemical oxidation of the organic sulfur in a represen- 
tative Illinois Basin coal by converting the sulfur to sulfoxides and 
sulfones; the carbon sulfur bond in the sulfoxides and sulfones 
would then be broken microbiologically and the sulfur removed 
from the coal as a sulfate. In initial studies, it was found that the 
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combination treatments of sodium periodate/micorbial and hydro- 
gen peroxide/microbial resulted in reductions of total sulfur or 
organic sulfur of 12-13%. 1 fig., 3 tabs. 


19474 (DOE/PC/90176-T23) The eftect of moderate coal 
cleaning on microbial removal of organic sulfur: [Quarterly] 
technical report, December 1, 1990-February 28, 1991. Srivas- 
tava, V.J.; Kilbane, J.J. Il. Institute of Gas Technology, Chicago, IL 
(USA). [1991]. 14p. Sponsored by USDOE, Washington, DC 
(USA); Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (USA). DOE Contract FG22-90PC90176. Order Number 
DE91014051. Source: OSTI; NTIS; GPO Dep. 

The purpose of this project is to investigate the possibilities of 
developing an integrated physical/chemical/microbial process for 
the pre-combustion removal of sulfur from coal. An effective pre- 
combustion coal desulfurization process should ideally be capable 
of removing both organic and inorganic sulfur. A variety of tech- 
niques exists for the removal of inorganic sulfur from coal, but there 
is currently no cost-effective method for the pre-combustion re- 
moval of organic sulfur. Recent developments have demonstrated 
that microorganisms are capable of specifically cleaving carbon- 
sulfur bonds and removing substantial amounts of organic sulfur 
from coal. However, lengthy treatment times are required. More- 
over, the removal of organic sulfur from coal by microorganisms is 
hampered by the fact that, as a solid substrate, it is difficult to 
bring microorganisms in contact with the entirety of a coal sample. 
This study will examine the suitably of physically/chemically treated 
coal samples for subsequent biodesulfurization. Physical/chemical 
processes primarily designed for the removal of pyritic sulfur may 
also cause substantial increases in the porosity and surface area 
of the coal which may facilitate the subsequent removal of organic 
sulfur by microorganisms. During the current quarter, the direct de- 
termination of organic sulfur by the electron microbeam technique 
confirmed previous results that IGTS8 successfully removed ap- 
proximately 40% of the organic sultur from microbially depyritized 
IBC-101 coal. The successful removal of organic sulfur from micro- 
bially depyritized IBC-101 and Illinois No. 6 coals was repeated 
and samples have been submitted for analysis by the EXAFS tech- 
nique to confirm these results. Water-soluble coal-derived 
hydrocarbons were produced and the results of preliminary experi- 
ments indicate that substantial reduction of organic sulfur content 
can be achieved with treatment times as brief as 24 hours. 5 tabs. 


19475 (DOE/PC/90296-T1) Structure and thermochemical 
kinetic studies of coal pyrolysis: Progress report for period 
ending February 28, 1991. Dodoo, J.N.D. Maryland Univ., 
Princess Anne, MD (USA). Dept. of Natural Sciences. 4 Mar 1991. 
6p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-90PC90296. Order Number DE91011286. Source: OSTI; 
NTIS; GPO Dep. 

The objectives of this program are to carry out pyrolysis and de- 
volatilization studies of finer coal particle sizes in the 50 um and 
beiow range for lower rank sub-bituminous coals and lignites. 
During the period ending February 28, 1991 the following were ac- 
complished: COz laser overhaul; substrate preparation; and review 
of literature. The first two tasks and results from them are de- 
scribed. 2 figs. 


19476 (DOE/PC/90304—2) The effect of selective absorp- 
tion on coal conversion: Quarterly report, January-April 1991. 
Larsen, J.W.; Lazarov, L. Lehigh Univ., Bethlehem, PA (USA). 
Dept. of Chemistry. Apr 1991. 19p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FG22-90P-C90304. Order Number 
DE91012913. Source: OSTI; NTIS; GPO Dep. 

Objectives of this project are: to determine the importance of the 
presence of added hydrogen donor compounds within the coal in 
the first stage of direct liquefaction processes; and to determine 
the composition of the solvent absorbed by and present within the 
coal in the first stage of direct coal liquefaction. This quarter the 
effects of varying conditions on the uptake of recycle oil by Pitts- 
burgh #8 and Illinois #6 coals were measured. Changing particle 
size was studied. Temperature effects on solvent uptake are dis- 
cussed. Also, a comparison of the recycle oil before and after 
absorption by coal was investigated. 6 refs., 10 figs., 1 tab. 
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19477 (DOE/PC/90307—1) Reactivity of young chars via en- 
ergetic distribution measurements: Quarterly technical 
progress report, 15 September 1990-15 December 1990. Calo, 
J.M.; Lilly, W.D. Brown Univ., Providence, RI (USA). Div. of Engi- 
neering. [1991]. 26p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG22-90PC90307. Order Number 
DE91012898. Source: OSTI; NTIS; GPO Dep. 

The current project is directed at developing related techniques 
for the characterization and prediction/correlation of the reactivity of 
“young” chars to steam and oxygen. Of particular interest is map- 
ping of the reactivity behavior of the resultant chars, as revealed 
by the energetic heterogeneity of the complexes with char prepara- 
tion conditions; i.e., heating rate and ultimate temperature. In this 
first quarterly technical progress report we present the background 
of the project and the research program for the proposed investiga- 
tions. The following work was accomplished on the experimental 
apparatus: a new set of electronics for the UTi quadrupole mass 
spectrometer head was purchased and delivered. The Temperature 
Programmed Desorption (TPD) System was moved to another lab- 
oratory and interfaced with the mass spectrometer system. A 
Polycold™ freon refrigeration system was repaired and interfaced 
with the vacuum system for the TPD apparatus. It will be used to 
cool the diffusion pump trap. 60 refs. 


19478 (EGG-M-90121) Genetic manipulation of acidophilic 
bacteria which are potentially applicable in coal beneficiation. 
Roberto, F.F.; Glenn, A.W.; Bulmer, D.; Bruhn, D.F.; Ward, T.E. 
EG and G Idaho, inc., idaho Falls, ID (USA). [1991]. 7p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC07- 
761D01570. (CONF-910846-1: American Chemical Society (ACS) 
Fuels Division meeting, Washington, DC (USA), 26-31 Aug 1991). 
Order Number DE91006141. Source: OSTI; NTIS; GPO Dep. 

The economic and practical aspects of a biological coal desulfur- 
ization process are the subject of increasing study. Depyritization 
of coal by the bacterium Thiobacillus ferrooxidans has been known 
for some time and pilot scale experiments are underway. A number 
of limitations have already been recognized for this process, fore- 
most of which is the speed with which the microorganisms grow 
and attack the pyritic sulfur. Metal toxicity and mass transfer dy- 
namics also present formidable hurdles. Removal of organic sulfur 
Substituents poses even more difficult problems at this time, not 
least of which is the leak of efficient candidate organisms. Potential 
candidates at this time resemble members of the Psedomon- 
adaceae, common environmental bacteria. The various limitations 
in the microorganisms being examined for a viable desulfurization 
process have led us to initiate studies on the extension of molecu- 
lar genetic techniques to acidophilic bacteria, with an ultimate goal 
of introducing desirable characteristics for desulfurization (en- 
hanced growth rate, metal resistance, biochemical capacity to 
degrade organic sulfur) either directly into T. ferrooxidans, or, alter- 
natively, into a heterotrophic acidophile which can coexist in the 
same environment as T. ferrooxidans. We are focusing on mem- 
bers of the genus Acidiphilium, one such acidophilic heterotroph. 
22 refs., 1 fig., 2 tabs. 


19479 Isolated thermocouple amplifier system for stirred 
fixed-bed gasifier. Fasching, G.E. To Dept. of Energy. 8 Aug 
1989. USA Patent patent application 7-390,781. 15p. Sponsored by 
USDOE, Washington, DC (USA). Order Number DE91011601. 
Source: OSTI; NTIS; GPO Dep. 

A sensing system is provided for determining the bed tempera- 
ture profile of the bed of a stirred, fixed-bed gasifier including a 
plurality of temperature sensors for sensing the bed temperature at 
different levels, a transmitter for transmitting data based on the out- 
puts of the sensors to a remote operator's station, and a 
battery-based power supply. The system includes an isolation am- 
plifier system comprising a plurality of isolation amplifier circuits for 
amplitying the outputs of the individual sensors. The isolation am- 
plifier circuits each comprise an isolation operational amplifier 
connected to a sensor; a first flying capacitor circuit for, in opera- 
tion, controlling the application of power from the power supply to 
the isolation amplifier; an output sample and hold circuit connected 
to the transmitter; a second flying capacitor circuit for, in operation, 
controlling the transfer of the output of the isolation amplifier to the 


sample and hold circuit; and a timing and control circuit for activat- 
ing the first and second capacitor circuits in predetermined timed 
sequence. 4 figs. 


19480 Integrated coke, asphait and jet fuel production pro- 
cess and apparatus. Shang, Jer Yu. To Dept. of Energy. 17 Oct 
1989. USA Patent patent application 7-422,479. 16p. Sponsored by 
USDOE, Washington, DC (USA). Order Number DE91011647. 
Source: OSTI; NTIS; GPO Dep. 

A process and apparatus for the production of coke, asphalt and 
jet fuel from a feed of fossil fuels containing volatile carbon com- 
pounds therein is disclosed. The process includes the steps of 
pyrolyzing the feed in an entrained bed pyrolyzing means, separat- 
ing the volatile pyrolysis products from the solid pyrolysis products, 
removing at least some coke from the solid pyrolysis products, 
fractionating the volatile pyrolysis products to produce an overhead 
stream and a bottom stream which is useful as asphalt for road 
pavement, condensing the overhead stream to produce a con- 
densed liquid fraction and a noncondensable, gaseous fraction, 
and removing water from the condensed liquid fraction to produce 
a jet fuel-containing product. The disclosed apparatus is useful for 
practicing the foregoing process. The process provides a useful 
method of mass producing these products from materials such as 
coal, oil shale and tar sands. 1 fig. 


19481 Reduction of swelling and caking of coal during py- 
rolysis using calcium and potassium. Khan, M.R. To Dept. of 
Energy. 23 Jan 1990. USA Patent patent application 7-469-856. 
26p. Sponsored by USDOE, Washington, DC (USA). Order Num- 
ber DE91011559. Source: OSTI; NTIS; GPO Dep. 

A method of alleviating the problems associated with enhanced 
agglomeration and plasticity of coal when pyrolyzed at elevated 
pressures is provided by adding to the coal effective amounts of a 
Group 1A alkali metal compound such K,CO3 and calcium com- 
pound such as CaO in combination. Although each of these 
additives alone has been observed to reduced swelling and piastic- 
ity when used as individual additives to coal being pyrolyzed at 
ambient pressures, the additives individually are not effective in 
controlling the thermoplastic behavior of coals under elevated pres- 
sures as would be experienced under normal gasifier conditions. 
By employing the combination of additives in accordance with the 
present invention, swelling and plasticity of coal at elevated pres- 
sures is significantly reduced and severe operating difficulties that 
would be caused by swelling or agglomeration of coke in gasifiers 
can be avoided. 4 figs., 3 tabs. 


19482 Production of high density fuel through low tempera- 
ture devolatilization of tossil tuels with hydrogen and iron 
oxides. Khan, M.R. To Dept. of Energy. 29 Jan 1990. USA Patent 
patent application 7-471,564. 13p. ed by USDOE, Wash- 
ington, DC (USA). Order Number DE91011552. Source: OSTI; 
NTIS; GPO Dep. 

A method is provided for producing high-energy high-density 
fuels and valuable co-products from fossil fuel sources which com- 
prises the low temperature devolatilization of a fossil fuel such as 
coal in a moving fluid-bed reactor at a temperature of about 450- 
650C in the presence of hydrogen and iron oxides. The method is 
advantageous in that high quality liquid fuels are obtained in addi- 
tion to valuable co-products such as elemental iron, elemental 
sulfur and carbon black, and the process is carried out efficiently 
with a large number of recyclable steps. In addition, the hydropy- 
rolysis of the present invention can produce a highly reactive 
low-sulfur char which is convertible into a slurry fuel. 1 fig. 


19483 Bacterio-eleciric leaching of metals. Lazaroff, N.; 
Dugan, P.R. To Dept. of Energy. 27 Feb 1990. USA Patent patent 
application 7-486,039. 25p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC07-761D01570. Order Number 
DE91011689. Source: OSTI; NTIS; GPO Dep. 

The present invention relates to the biological beneficiation of an 
ore body or fossil fuel utilizing an applied electrical field in conjunc- 
tion with living microorganisms and/or their metabolic by-products 
to effect the release of metallic ions or mineral components from 
the ore body. 8 figs., 2 tabs. 
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19484 (PNL-SA-19111) A theoretical and experimental 
study of unimolecular and biomolecular radical hydrogen 
transfer reactions. Franz, J.A.; Autrey, T.; Gleicher, G.J.; Ca- 
maioni, D.M; Ferris, K.F. Pacific Northwest Lab., Richland, WA 
(USA). Apr 1991. 9p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO6-76RL01830. (CONF-910402-17: 201. 
American Chemical Society (ACS) national meeting, Atlanta, GA 
(USA), 14-19 Apr 1991). Order Number DE91012607. Source: 
OSTI; NTIS; GPO Dep. 

We have examined the intramolecular radical hydrogen transfer 
(RHT) reaction of the 2-(2-phenylethyl)cyclohexadieny! radical. In- 
tramolecular hydrogen shift from the cyclohexadienyl ring to the 
ipso position of the phenyl ring, followed by 6-scission would have 
given benzene and ethylbenzene as products. Competing with this 
reaction is 6-scission to give benzyl! radical and isotoluene, or hy- 
drogen loss to give bibenzyl. Studies to date suggest a barrier for 
thermoneutral hydrogen transfer in the RHT reaction between aro- 
matic systems of ca. 18 kcal/mole. None of the studies of RHT or 
equivalent mechanisms have attempted to directly observe H2, and 
direct determination of Arrhenius parameters and a detailed exami- 
nation of the pathway of the hydrogen transfer process remains to 
be carried out. To better understand the structural and energetic 
aspects of RHT, we have carried out a semiempirical molecular or- 
bital study of bimolecular and intramolecular RHT reactions for a 
variety of aromatic systems. We also examined in detail the ener- 
getics of hydrogen transfer between ethyl radical and ethylene via 
RHT, an addition/metathesis/scission pathway, and a hybrid “con- 
certed” pathway. 11 refs., 1 fig., 4 tabs. 


19485 (PNL-SA-19427) Molecular weight determinations of 
biosolubilized coals. Linehan, J.C.; Clauss, S.; Bean, R.; Camp- 
bell, J. Pacific Northwest Lab., Richland, WA (USA). May 1991. 
10p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-910528—1: 2. international symposium 
on the biological processing of coal, San Diego, CA (USA), 1-3 
May 1991). Order Number DE91012921. Source: OSTI; NTIS; 
GPO Dep. 

We have compared several different methods for determining the 
molecular weight of biosolubilized coals: Aqueous gel permeation 
Chromatography (GPC), organic GPC, preparative GPC, dynamic 
laser light scattering (LLS), static LLS, static LLS, mass spectrome- 
try, vapor phase osmometry (VPO) and ultrafiltration. We have 
found that careful consideration must be given to the molecular 
weight result obtained from each method. The average molecular 
weight and the molecular weight distribution were found to be de- 
pendent upon many factors, including the technique used; 
molecular weight standards, pH, and the percentage of sample an- 
alyzed. Weight average molecular weights, Mwy, obtained for 
biosolubilized leonardite range from 800,000 daltons for neutral pH 
aqueous GPC based on polyethylene glycol molecular weight stan- 
dards to 570 daltons for pH 11.5 buffered aqueous GPC based on 
a fulvic acid standard. It is clear that the state of association of the 
biocoal analyte, as well as the interactions of sample with the sep- 
aration matrix, can have large influence of the observed result, and 
these must be understood before reliable GPC measurements can 
be made. Furthermore, a uniform set of molecular weight stan- 
dards for biodegraded coals is needed. 10 refs., 1 tab. 
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Refer also to citation(s) 19409, 19410, 19411, 19415, 19416, 
19464, 19470, 19522, 19528, 19542, 19546 


19486 (DOE/PC/79892-T7) Development of the chemical 
and electrochemical coal cleaning process: Fifth quarterly 
technical progress report, April 1, 1989—June 30,1989. Yoon, 
Roe-Hoan. Virginia Polytechnic Inst. and State Univ., Blacksburg, 
VA (USA). Dept. of Mining and Minerals Engineering. [1989]. 22p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-87PC79892. Order Number DE91012265. Source: OSTI; 
NTIS; GPO Dep. 
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The work done during this quarter included the sample charac- 
terization (Task 3) of the Middle Wyodak and Upper Freeport coal 
and the continuation of the parametric testing (Subtask 4.1) of the 
Middle Wyodak coal samples. The proximate and ultimate analyses 
of the Upper Freeport coal sample were completed, as well as the 
FTIR spectroscopic and SEM characterization of the coal surface. 
Results of the parametric testing of the wet-screened Middle Wyo- 
dak coal were similar to those obtained for the dry-screened 
samples. The ash mineral rejection was found to be affected signif- 
icantly by changes in the temperature and acid concentration, but 
not by the percent solids and ferric ion concentration. The FTIR 
spectra of the CECC-processed coal indicated oxidation of the coal 
surface. The signals attributed to clay minerals were found to be 
more significant in the spectra of the refuse than in that of the 
product. 5 figs., 5 tabs. 


19487 (DOE/PC/79910-8) Two dimensional NMR and NMR 
relaxation studies of coal structure: Progress report, June 15, 
1989-September 15, 1989. Zilm, K.W. Yale Univ., New Haven, CT 
(USA). Dept. of Chemistry. [1989]. 37p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG22-87PC79910. Order 
Number DE91011282. Source: OSTI; NTIS; GPO Dep. 

This report covers the progress made on the title project and 
summarizes the accomplishments for the project period. Four ma- 
jor areas of inquiry have been pursued. Advanced solid state NMR 
methods are being developed to assay the distribution of the 
various important functional groups in coals that determine the re- 
activity of coals. Other methods are being developed which will 
also determine how these functional groups are linked together. A 
third area of investigation concerns how molecular mobility in coals 
impacts NMR relaxation times, which is important for interpretation 
of such data in terms of the mobile phase in coal models. Along 
the same lines the author are also using these studies to establish 
protocols for obtaining the best quantitative response from coals in 
solid state C-13 NMR spectra. The effects of very high MAS rates 
(>10 kHz) on cross polarization dynamics are also being investi- 
gated for similar reasons. During the last quarter the authors has 
concentrated on improvements in cross polarization (CP) 
sequences with a goal of making the CP process insensitive to ex- 
perimental conditions such as the Hartmann-Hahn mismatch. It has 
been found that the usual theories of CP are incorrect, and that the 
CP process is very heterogeneous in nature. This has significant 
implications on methods typically used in quantifying **C CPMAS 
spectra of coals. 19 refs., 11 figs. 


19488 (DOE/PC/79910-9) Two dimensional NMR and NMR 
relaxation studies of coal structure: Progress report, Septem- 
ber 15, 1989—December 15, 1989. Zilm, K.W. Yale Univ., New 
Haven, CT (USA). Dept. of Chemistry. [1989]. 22p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG22-87PC79910. 
Order Number DE91011283. Source: OSTI; NTIS; GPO Dep. 

This report covers the progress made on the title project and 
summarizes the accomplishments for the project period. Four ma- 
jor areas of inquiry have been pursued. Advanced solid state NMR 
methods are being developed to assay the distribution of the 
various important functional groups in coals that determine the re- 
activity of coals. Other methods are being developed which will also 
determine how these functional groups are linked together. A third 
area of investigation concern how molecular mobility in coals im- 
pacts NMR relaxation times, which is important for interpretation of 
such data in terms of the mobile phase in coals model. Along the 
same lines we are also using these studies to establish protocols 
for obtaining the best quantitative response from coals in solid state 
C-13 NMR spectra. The effects of very high MAS rates (>10 kHz) 
on cross polarization dynamics are also being investigated for simi- 
lar reasons. During the last quarter the authors have concentrated 
on improvements in cross polarization (CP) sequences with a goal 
of making the CP process insensitive to experimental conditions 
such as the magic angle spinning (MAS) rate. In order to be able to 
use fields the order of 7.0 T or higher, CP efficiency must be main- 
tained at MAS rates of over 10 kHz. The standard sequences have 
severe limitations at these rates which lead to intensity distortions 
in °C CPMAS spectra. Thus in order to be able to take advantage 
of the increases in sensitivity and resolution that accompany high 
field operation, improvements in the NMR methods are required. 
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The new sequences the authors are developing will be especially 
important for quantitative analysis of coal structure by 'C solid 
state NMR at high field strengths. 13 refs., 7 figs., 2 tabs. 


19489 (DOE/PC/79910~-12) Two dimensional NMR and NMR 
relaxation studies of coal structure: Final progress report, 
June 15, 1990—March 30, 1991. Zilm, K.W. Yale Univ., New 
Haven, CT (USA). Dept. of Chemistry. [1991]. 21p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG22-87PC79910. 
Order Number DE91011275. Source: OSTI; NTIS; GPO Dep. 

This report covers the progress made on the title project during 
the current reporting period. Four major areas of inquiry are being 
pursued. Advanced solid state NMR methods are being developed 
to assay the distribution of the various important functional groups 
in coals that determine the reactivity of coals. Other methods are 
being developed which will also determine how these functional 
groups are linked together. A third area of investigation concerns 
how molecular mobility in coals impacts NMR relaxation times, 
which is important for interpretation of such data in terms of the 
mobile phase in coals model. Along the same lines we are also us- 
ing these studies to establish protocols for obtaining the best 
quantitative response from coals in sold state C-13 NMR spectra. 
This quarter we have focussed on spin lattice relaxation measure- 
ments for several of the Argonne coals. 


19490 (DOE/PC/79925—12) Chemical characterization of 
the surface sites of coal: Technical progress report, July 
1990-September 1990. Fowkes, F.M.; Riddle, F.L. Jr.; Cole, D.A. 
Lehigh Univ., Bethlehem, PA (USA). Dept. of Chemistry. Mar 1991. 
12p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-87PC79925. Order Number DE91011306. Source: OSTI; 
NTIS; GPO Dep. 

The authors propose to do experimental studies in four related 
areas concerning the acid-base properties of coal surfaces: (1) de- 
velop high precision flow microcalorimetric methods for determining 
the concentrations and strengths of the acidic and basic surface 
sites of coal powders; (2) develop photo-acoustic FTIR and solid- 
state NMR spectral shift techniques for determination of the 
concentrations and strengths of acidic and basic surface sites of 
coal powders; (3) determine the concentrations and strengths of 
the acidic and basic surface sites of some of the well-characterized 
coal samples from Argonne National Labs, comparing the coal 
samples before and after demineralization treatments with HCl and 
HF; (4) study the effects of surface acidity and basicity on the coal/ 
water interface, with emphasis on the role of interfacial acid-base 
interactions in the adsorption of ions, surfactants and coal/water 
slurry stabilizers. A practical application of the new measurements 
of the reactions of surface sites will be to determine the acid-base 
contributions to adsorption of ions and of surfactants from aqueous 
media onto coal, where more than just hydrophobic bonds and 
electrostatic attractions are invoived. An example is the adsorption 
of phosphates, which adsorb more strongly than sulfates. 4 refs., 4 
figs., 2 tabs. 


19491 (DOE/PC/79927-T4) New strategies for in-situ char- 
acterization of coal: Final report. Ertekin, T.; Mohaghegh, S.; 
Anbarci, K. Pennsylvania State Univ., University Park, PA (USA). 
Dept. of Mineral Engineering. Dec 1990. 118p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG22-87PC79927. 
Order Number DE91008430. Source: OSTI; NTIS; GPO Dep. 
Coalbed methane has gained recognition as an unconventional 
natural gas resource. Methane gas that was once vented to atmos- 
phere through a mine ventilation system is now being collected 
from vertical boreholes drilled prior to the underground mining op- 
eration and is being marketed profitably to natural gas pipeline 
companies. One serious limitation to the economic production of 
coalbed methane has been the lack of reservoir characterization 
technology. The dual-porosity nature of the coal seam together 
with the sorption phenomena makes the implementation of the 
classical pressure transient analysis temperature unteasible to esti- 
mate in situ reservoir properties. This program identifies the need 
for and introduces novel pressure transient analysis strategies 
which are specifically developed for coalbed gas reservoirs. Mathe- 
matical and numerical developments for single-phase (gas) and 
two-phase (gas and water) flow dynamics which articulate the pres- 
sure transient behavior of the coalbed methane degasification wells 


are described. For the single-phase flow conditions a one- 
dimensional mathematical model is developed in radial-cylindrical 
coordinates which describes unsteady-state sorption and diffusion 
in coal matrix, coupling of the matrix and fracture systems and the 
laminar transport of gas in the fracture network. In order to obtain 
the analytical solution to the mathematical model, the transport of 
methane in the coal matrix is described using spherical elements. 
The mathematical models which account for unsteady-state and 
pseudosteady-state matrix/fissure methane transfer are incorpo- 
rated to the transport equation. The validity of the proposed 
solutions was checked against a numerical model and very good 
agreements are obtained. 


19492 (DOE/PC/79927-T5) New strategies for in-situ 
chadracterization of coal: Quarterly report, January 1, 1988— 
March 31, 1988. Ertekin, T. Pennsylvania State Univ., University 
Park, PA (USA). Dept. of Mineral Engineering. [1988]. 24p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FG22-87PC79927. Order Number DE91013158. Source: OSTI; 
NTIS; GPO Dep. 

The overall objectives of the project are: to develop a methodol- 
ogy which uses the pressure transient analysis as a method for in 
situ characterization of permeability, porosity, and sorption proper- 
ties of coal seam methane reservoirs. In the development, 
single-phase methane flow and two-phase methane/water flow are 
considered; to evaluate and verify the applicability of the developed 
methodology against a variety of appropriate fieid data which exists 
in the literature; and to present the engineering and scientific capa- 
bilities of the developed methodology which will improve the 
fundamental, scientific and technical understanding of the in situ 
measurement of coal properties. The development of the single- 
phase and two-phase flow equations are discussed. 6 refs., 2 figs. 


19493 (DOE/PC/79927-T6) New strategies tor in-situ char- 
acterization of coal: Quarterly report, July 1, 1988—September 
30, 1988. Ertekin, T. Pennsylvania State Univ., University Park, PA 
(USA). Dept. of Mineral Engineering. [1988]. 56p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG22-87PC79927. 
Order Number DE91013176. Source: OSTI; NTIS; GPO Dep. 

The overall objectives of the project are: (1) To develop a 
methodology which uses the pressure transient analysis as a 
method for in situ characterization of permeability, porosity, and 
sorption properties of coal seam methane reservoirs. in the devel- 
opment, single-phase methane flow and two-phase methane/water 
flow are considered. (2) To evaluate and verify the applicability of 
the developed methodology against a variety of appropriate field 
data which exists in the literature. (3) To present the engineering 
and scientific capabilities of the developed methodology which will 
improve the fundamental, scientific and technical understanding of 
the in situ measurement of coal properties. Progress is discussed. 
14 rets., 28 figs., 3 tabs. 


19494 (DOE/PC/79927-T7) New strategies for in-situ 
characterization of coal: Quarterly report, October 1, 1988— 
December 31, 1988. Ertekin, T.; Sung, Wonmo; Mohaghegh, S. 
Pennsylvania State Univ., University Park, PA (USA). Dept. of Min- 
eral Engineering. [1988]. 45p. by USDOE, Washington, 
DC (USA). DOE Contract FG22-87PC79927. Order Number 
DE91013177. Source: OSTI; NTIS; GPO Dep. 

The overall objectives of the project are: To develop a methodol- 
ogy which uses the pressure transient analysis as a method for in 
situ characterization of permeability, porosity, and sorption proper- 
ties of coal seam methane reservoirs. In the development, 
single-phase methane flow and two-phase methane/water flow are 
considered; to evaluate and verify the applicability of the developed 
methodology against a variety of appropriate field data which exist 
in the literature; and to present the engineering and scientific capa- 
bilities of the developed methodology which will improve the 
fundamental, scientific and technical understanding of the in situ 
measurement of coal properties. Progress is discussed. 


19495 (DOE/PC/79927-T8) New strategies tor in-situ char- 
acterization of coal: Quarterly progress report, January 1, 
1989—March 31, 1989. Ertekin, T.; Sung, Wonmo; Mohaghegh, S. 
Pennsylvania State Univ., University Park, PA (USA). [1989]. 21p. 
Sponsored by USDOE, Washingion, DC (USA). DOE Contract 
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FG22-87PC79927. Order Number DE91013178. Source: OSTI; 
NTIS; GPO Dep. 

The overall objectives of the project are: to develop a methodol- 
ogy which uses the pressure transient analysis as a method for in 
situ characterization of permeability, porosity, and sorption proper- 
ties of coal seam methane reservoirs. In the development, 
single-phase methane flow and two-phase methane/water flow are 
considered; to evaluate and verify the applicability of the developed 
methodology against a variety of appropriate field data which exists 
in the literature; and to present the engineering and scientific capa- 
bilities of the developed methodology which will improve the 
fundamental, scientific and technical understanding of the in situ 
measurement of coal properties. Achievements this quarter include: 
some of the restricting assumptions made in generating the type 
curve reported in the previous quarterly progress report were 
removed (two-phase flow); a new type curve was generated (two- 
phase flow); and this new type curve have been found to display 
unique characteristics for a wide range of different parameters in- 
volved (two-phase flow). 14 figs. 


19496 (DOE/PC/79927-TS) New strategies for in-situ char- 
acterization of coal: Quarterly progress report, July 1, 
1989-September 30, 1989. Ertekin, T.; Mohaghegh, S.; Anbarci, 
K. Pennsylvania State Univ., University Park, PA (USA). [1989]. 
55p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-87PC79927. Order Number DE91013179. Source: OSTI; 
NTIS; GPO Dep. 

The overall objectives of the project are: to develop a methodol- 
ogy which uses the pressure transient analysis as a method for in 
situ characterization of permeability; porosity, and sorption proper- 
ties of coal seam methane reservoirs. In the development, 
single-phase methane flow and two-phase methane/water flow are 
considered; to evaluate and verify the applicability of the developed 
methodology against a variety of appropriate field data which exists 
in the literature; and to present the engineering and scientific capa- 
bilities of the developed methodology which will improve the 
fundamental, scientific and technical understanding of the in situ 
measurement of coal properties. It was found that sorption charac- 
teristics of the coal seam introduce the major nonlinearities in the 
transport equations, (two-phase). It was observed that unlike con- 
ventional gas reservoirs, nonlinearity in coal seam transport 
equations is a strong function of pressure and saturation, (two- 
phase). 10 refs., 22 figs. 


19497 (DOE/PC/79927-T10) New strategies for in-situ char- 
acterization of coal: Quarterly progress report, October 1, 
1988-—December 31, 1989. Ertekin, T.; Mohaghegh, S.; Anbarci, K. 
Pennsylvania State Univ., University Park, PA (USA). Dept. of Min- 
eral Engineering. [1989]. 32p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG22-87PC79927. Order Number 
DE91013180. Source: OSTI; NTIS; GPO Dep. 

The overall objectives of the project are: to develop a methodol- 
ogy which uses the pressure transient analysis as a method for in 
situ characterization of permeability, porosity, and sorption proper- 
ties of coal seam methane reservoirs. In the development, 
single-phase methane flow and two-phase methane/water flow are 
considered; to evaluate and verify the applicability of the developed 
methodology against a variety of appropriate field data which exist 
‘n the literature; and to present the engineering and scientific capa- 
bilities of the developed methodology which will improve the 
fundamental, scientific and technical understanding of the in situ 
measurement of coal properties. Major achievements-—this quarter 
include: previously introduced analytical solution was tested against 
a single-phase coal degasification finite-difference model; a second 
analytical solution which uses Langmuir’s theory to approximate 
the equilibrium sorption isotherms was developed and presented, 
(single- phase); a statistical analysis for the production performance 
analysis of the coal seams producing under constant pressure 
specification was started, (two-phase); and another approach which 
uses the solution gas drive analogy was developed to describe the 
two- phase flow problem, (two-phase). 1 ref., 7 figs., 1 tab. 


19498 (DOE/PC/79927-T11) New strategies for in-situ char- 
acterization of coal: Quarterly progress report, January 1, 
1990-March 31, 1990. Ertekin, T.; Mohaghegh, S.; Anbarci, K. 
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Pennsylvania State Univ., University Park, PA (USA). Dept. of Min- 
eral Engineering. [1990]. 30p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG22-87PC79927. Order Number 
DE91013181. Source: OSTI; NTIS; GPO Dep. 

The overall objectives of the project are: To develop a methodol- 
ogy which uses the pressure transient analysis as a method for in 
situ characterization of permeability, porosity, and sorption proper- 
ties of coal seam methane reservoirs. In the development, 
single-phase methane flow and two-phase methane/water flow are 
considered. To evaluate and verify the applicability of the devel- 
oped methodology against a variety of appropriate field data which 
exists in the literature. To present the engineering and scientific ca- 
pabilities of the developed methodology which will improve the 
fundamental, scientific and technical understanding of the in situ 
measurement of coal properties. Major achievements this quarter 
include: Sensitivity of the pressure transient behavior of coal 
seams to the matvix/fissure flow is analyzed. A pseudosteady-state 
matrix to fissure flow formulation is introduced and its solution is 
developed (single-phase); Performance of the proposed analytical 
solution is compared against the results generated by a numerical 
model. These comparisons yielded good agreements (single- 
phase); and a new approach which utilizes the exponential integral 
solution and which takes into account the kinetics of methane des- 
orption from the coal matrix was initiated (two-phase). 2 refs., 8 
figs. 


19499 (DOE/PC/79927-T12) New strategies for in-situ char- 
acterization of coal: Quarterly progress report, April 1, 
1990—June 30, 1990. Ertekin, T.; Mohaghegh, S.; Anbarci, K. 
Pennsylvania State Univ., University Park, PA (USA). Dept. of Min- 
eral Engineering. [1990]. 25p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG22-87PC79927. Order Number 
DE91013182. Source: OSTI; NTIS; GPO Dep. 

The overall objectives of the project are: to develop a methodol- 
ogy which uses the pressure transient analysis as a method for in 
situ characterization of permeability, porosity, and sorption proper- 
ties of coal seam methane reservoirs. In the development, 
single-phase methane flow and two-phase methane/water are con- 
sidered; to evaluate and verify the applicability of the developed 
methodology against a variety of appropriate field data which exists 
in the literature; and to present the engineering and scientific capa- 
bilities of the developed methodology which will improve the 
fundamental, scientific and technical understanding of the in situ 
measurement of coal properties. A simplified pressure expression 
which defines the pressure distribution created by a line source well 
located in an infinitely large system was obtained (single-phase); a 
new type curve was developed which takes into consideration the 
desorption phenomenon in coalbed reservoirs, (two-phase flow); 
and the uniqueness of the proposed type curve was tested using a 
wide range of reservoir characteristics (two-phase flow). 9 figs. 


19500 (DOE/PC/88925-T5) Correlation of stability/rheology 
relationship with coal properties and chemical additives: 
Quarterly progress report, December 15, 1990—March 15, 1991. 
Ohene, F. Grambling State Univ., LA (USA). Dept. of Chemistry. 
[1991]. 11p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG22-88PC88925. Order Number DE91012791. Source: 
OSTI; NTIS; GPO Dep. 

Four coal samples PSOC 1339, 1472, 1531 and 1572 are being 
used to test the fundamental relationship between coal properties 
and slurryability. Coal properties that have been examined in order 
to develop a relationship between slurry quality and the coal prop- 
erties are: The Equilibrium moisture, Ash Content, Volatile Matter, 
Carbon Content, Oxygen Content, HG Index, Fixed Carbon and 
Particle Size Distribution and Hydrophobicity Index. The difference 
between the sums of hydrogen (H), carbon (C), sulfur (S) and oxy- 
gen (O), Nitrogen (N), Moisture (M), ash (A) were determined for 
each coal and assigned as the hydrophobicity index. In order to test 
the validity of the relationship in equation 1, zeta potential measure- 
ments and rheological characterization of several slurries prepared 
from PSOC-1339 and 1527 were made. 5 refs., 2 figs., 3 tabs. 


19501 (DOE/PC/89796—-4) Storage, transportation, and at- 
omization of CWF for residential applications: Quarterly status 
report No. 4, July 1, 1990—September 30, 1990; Annual report, 
September 27, 1989-September 30, 1990. Grimanis, M.P.; 





Breault, R.W. TECOGEN, Inc., Waltham, MA (USA). 12 Oct 1990. 
76p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-89PC89796. Order Number DE91011300. Source: OSTI; 
NTIS; GPO Dep. 

This test program is examining the stability and rheology of the 
coal water fuels (CWF’s) prepared from the beneficiated coal prod- 
ucts supplied by DOE and made from various coals representing 
geographical regions in the United States. The fuel characterization 
includes: particle size distribution, ultimate and proximate analyses 
of coal, ash composition, ash fusion temperature, and solids con- 
centration. For rheological characteristics, data will be obtained at 
varying shear rates, temperature, and agitation or recirculation in 
the bulk storage tanks. The effect of freeze-thaw on the stability and 
rheology of the CWF is being evaluated. Control of environmental 
conditions is being examined by means of formulation additives, in- 
cluding the addition of freezing point depressants. The bulk storage 
studies involve testing CWF stability characteristics with and with- 
out agitation or recirculation. The design of the storage tank is 
being reviewed, and the effectiveness of cone bottom and dish bot- 
tom tanks is being tested by AMAX R&D. The residential CWF 
storage and handling tests will be carried out in Tecogen’s CWF- 
fired advanced combustor facilities. 13 refs., 36 figs., 10 tabs. 


19502 (DOE/PC/90176-T17) Characterzation of organic 
nitrogen in IBCSP coals: [Quarterly] technical report, 1 De- 
cember 1990-28 February 1991. Kruge, M.A. Southern Illinois 
Univ., Carbondale, IL (USA). Dept. of Geology. [1991]. 29p. Spon- 
sored by USDOE, Washington, DC (USA); Illinois Dept. of Energy 
and Natural Resources, Springfield, IL (USA). DOE Contract FG22- 
90PC90176. Order Number DE91014057. Source: OSTI; NTIS; 
GPO Dep. 

The overall objective of this study is to determine the content and 
distribution of organic nitrogen in a series of IBCSP coals and their 
isolated macerals. The specific objectives are: to determine the 
bulk nitrogen contents for coals, isolated macerals, oxidation prod- 
ucts and residues, solvent extracts and their liquid chromatographic 
fractions, and pyrolyzates; to determine the distribution of organic 
nitrogen in all local derivatives enumerated in Objective 1 which 
are gas chromatography (GC)-amenable. This will be accomplished 
by GC-thermionic specific detector (TSD); and to determine the 
molecular structure of the major nitrogen compounds detected in 
Objective 2, using GCMS. This quarter elemental analysis of the 
samples under investigation in this study has been performed. 
There does not appear to be a relationship between maceral type 
and bulk nitrogen content. In general, oxidation residues, the mate- 
rial insoluble after oxidation with peroxyacetic acid, are much 
leaner in nitrogen than their unoxidized parent samples and hence 
they represent part of the coal that has been partially denitrified. 
The soluble oxidation products show opposite behavior with the 
large majority of samples having nitrogen contents that are much 
higher than those of their precursor materials. The characterization 
Study will therefore concentrate on these materials. 5 figs., 8 tabs. 


19503 HCL monitoring apperatus and method for process 
gas streams. Huston, G.C. To Dept. of Energy. 8 Jan 1990. USA 
Patent patent application 7-461,963. 39p. Sponsored by USDOE, 
Washington, DC (USA). Order Number DE91011566. Source: 
OSTI; NTIS; GPO Dep. 

An HCl monitor is provided for the extractive analysis of high- 
temperature, high-pressure, coal-derived process streams. The 
monitor is capable of HC! concentration measurement in the pres- 
ence of all known coal gasification products, with detection being 
based on the ability of HCI to protonate a high boiling alcohol 
(solvent) and, thus, enhance the conductivity of the alcohol. Con- 
ductivity is then related to HCI concentration. The observed high 
degree of sensitivity that can be achieved is a result of analyte pre- 
concentration prior to the conductivity measurement due to the fast 
dissolution rate of HCI into the alcohol solvent, coupled with a 
large analyte gas-to-solvent ratio. 4 figs. 
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Refer also to citation(s) 19440, 19444, 19524, 19526, 19528, 
19550, 19954, 19956, 19957, 19958, 19959, 19960, 20709, 21564, 
21598 
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19504 (DOE/ER-0484P, pp. 83-85) Tung flue gas desulfur- 
ization process: Three major steps. USDOE Office of Energy 
Research, Washington, DC (USA). Jan 1991. In Technology ’90. 
Accomplishments in technology transfer from DOE and its laborato- 
ries. 192p. Order Number DE91005072. Source: OSTI; NTIS; INIS. 

The Tung Fiue Gas Desulfurization (FGD) Process, a Raycon 
Research and Development Inc. project funded by the Pittsburgh 
Energy Technology Center (PETC), can remove 98% of the sulfur 
dioxide from flue gases with most of the solutions in the process 
being regenerable. The Tung FGD process consists of three major 
steps: wet scrubbing of flue gas, liquid-liquid extraction of bisulfite 
ions into an organic solvent, and steam stripping the organic sol- 
vent to produce a concentrated stream of sulfur dioxide gas. 
Particulates are removed from the flue gas using conventional par- 
ticulate control devices before the process begins. The flue gas is 
scrubbed in two stages. In the first stage, the prescrubber cools 
and saturates the flue gas with water while washing out most of 
the remaining particulates and water-soluble impurities such as 
chlorides and fluorides. The second stage contacts the cooled, 
water-saturated flue gas with an aqueous solution that is rich in 
sodium sulfate. This solution captures the sulfur dioxide and pro- 
duces a solution containing a bisulfite ion. Some oxidation of the 
bisulfite ions yields sodium sulfate, which is subsequently removed 
from the system. 


19505 (DOE/FE-0226P) Flued Gas Cleanup Program: 
Fiscal year 1991 summary program plan. USDOE Assistant Sec- 
retary for Fossil Energy, Washington, DC (USA). Office of the 
Deputy Assistant Secretary for Coal Technoiogy. Apr 1991. 30p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91012118. Source: OSTI; NTIS; GPO Dep. 

The program consists of seven distinct technology elements. 
NO,;/SO, Control: By September 1996, develop combined NO,/ 
SO, flue gas cleanup technology options, through the proof-of- 
concept stage, that can be utilized by the private sector for 
application to new coal-fired boiler construction. SO, (Acid Rain) 
Control: By May 1992, complete (1) a technology base to support 
further development and commercialization of advanced duct injec- 
tion processes and (2) preliminary tests for a low-cost acid rain 
precursor control process applicable to existing coal-fired boilers. 
NO, Control: By March 1993, develop to the proof-of-concept 
stage advanced reburning and post-combustion control technology 
and techniques that will be capable of reducing NO, emissions by 
70 percent as compared to the uncontrolled case at a cost of 20 
percent less than SCR. Particulate Control: By January 1994, 
make available for commercialization advanced concepts and tech- 
niques for the control of respirable particulate emissions through 
the development of technology with removal efficiencies of 99.455 
to 99.999 percent. Small-Scale Applications: By March 1996, make 
available for commercialization advanced concepts and techniques 
for the control of NOx, SO,, and particulates from small- to 
medium-scale (thermal input less than 100 MMBtu/hr) coal-fired 
combustors. Air Toxics Control: The initial objective of this program 
area is to have a contract in place by the end of FY 1990, to con- 
duct a chemical analysis of actual power plant flue gases, which 
will be used in conjunction with Electric Power Research Institute 
(EPRI) data to establish a baseline from which a more detailed 
program activity can be planned. CO2 Control: An objective has 
not been developed for this program area. 1 fig., 5 tabs. 


19506 (DOE/FE-0228P) Waste Management Program: Fis- 
cal Year 1991 Summary Program Plan. USDOE Assistant 
Secretary for Fossil Energy, Washington, DC (USA). Office of the 
Deputy Assistant Secretary for Coal Technology. Apr 1991. 27p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91012120. Source: OSTI; NTIS; GPO Dep. 

Specific objectives of the Waste Management Program are to: 
Promote the development of environmentally acceptable waste dis- 
posal options; Determine that the management of wastes can be 
accomplished in an efficient and reliable manner commensurate 
with acceptable economics; Encourage waste utilization options as 
alternatives to waste disposal; Characterize and identity potential 
concerns regarding a technology waste so that they can be ad- 
dressed early in engineering design; and Maintain a current 
awareness of waste management concerns and regulations and 
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provide comments to regulatory agencies on issues that address 
wastes from coal-use technologies. Options to be considered in 
managing coal wastes are: Direct disposal landfill and impound- 
ment; Utilization (e.g., resource recovery); Chemical/physical 
modification (e.g., immobilizing pollutants by fixation/stabilization). 
The option selected depends on the following three primary factors: 
The characteristics and hazard potential of the waste; The viability 
of available technology in handling specific types of wastes; and 
The economics associated with the above factors. 1 fig., 4 tabs. 


19507 (DOE/PC/89779-T1) Comparison of lime and iron 
oxide for high temperature sulfur removal: Technical progress 
report No. 3, June 1, 1990-August 31, 1990. Reid, K.J. Min- 
nesota Univ., St. Paul, MN (USA). [1991]. 6p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG22-89PC89779. 
Order Number DE91012904. Source: OSTI; NTIS; GPO Dep. 

Slagging combustors with injected lime or limestone are being 
considered as replacements for conventional coal burners. They 
have advantages in that they can be staged to reduced NO, and 
So, emissions. Lime or limestone are the currently preferred sor- 
bent materials but iron oxide, as an alternative to lime or limestone 
may be effective not only as a desulfurizing agent, but, under the 
right conditions of oxygen potential, it can act as a flux produce a 
glassy slag. This glassy slag should be dense and environmentally 
inert. In this reporting period work has focused on testwork using 
the glass combustor with some empirical work on the solids feeder. 
The 4” diameter glass combustor has been found to be a very use- 
ful tool for examining flame structure and behavior as a function of 
design and operating parameters. Considerable progress in the un- 
derstanding of stable operating regimes has been achieved and 
further work is planned to develop clearly defined regions of stabil- 
ity. Construction of a prototype feeder for controlled feeding of 
solids at low flow rates was completed and some preliminary test- 
work carried out. The concept of an air jet assisted flow in the 
feeder discharge cone to avoid bridging appears to be successful. 
Further testwork to establish flow rate ranges and flow stability are 
planned. 1 fig. 


19508 (DOE/PC/89779-T2) Comparison of lime and iron 
oxide tor high temperature sultur removal: Technical progress 
report No. 4, September 1, 1990-November 30, 1990. Reid, K.J. 
Minnesota Univ., St. Paul, MN (USA). Mineral Resources Research 
Center. [1990]. 37p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG22-89PC89779. Order Number 
DE91013005. Source: OST!; NTIS; GPO Dep. 

Slagging combustors with injected lime or limestone are being 
considered as replacements for conventional coal burners. They 
have advantages in that they can be staged to reduced NO, and 
SO, emissions. Lime or limestone are the currently preferred sor- 
bent materials but iron oxide, as an alternative to lime or limestone 
may be effective not only as a desulfurizing agent, but, under the 
right conditions of oxygen potential, it can act as a flux to produce 
a glassy slag. This glassy slag should be dense and environmen- 
tally inert. In this reporting period major progress has been made 
with the glass burner testwork and operating parameter windows 
defined for stable operating conditions. The optimal design for rotat- 
ing flow generation has still not been achieved and further work is 
planned in this area. A second possible burner geometry was iden- 
tified and verified on the glass burner system. Further refinements 
in the vortex drive design have also been explored. In this quarter 
more emphasis was placed on completing the feeder system. The 
unit built on the basis of the earlier air jet assisted discharge cone 
design has been completed. Commissioning and calibration test- 
work was also completed this quarter. 7 refs., 11 figs., 2 tabs. 


19509 (DOE/PC/89779-T3) Comparison of lime and iron 
oxide tor high temperature sultur removal: Technical progress 
report No. 5, December 1, 1990-February 28, 1991. Reid, K.J. 
Minnesota Univ., St. Paul, MN (USA). Mineral Resources Research 
Center. [1991]. 6p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG22-89PC89779. Order Number DE91013891. 
Source: OSTI; NTIS; GPO Dep. 

Slagging combustors with injected lime or limestone are being 
considered as replacements for conventional coal burners. They 
have advantages in that they can be staged to reduce NO, and 
SO, emissions. Lime or limestone are the currently preferred 
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sorbent materials but iron oxide, as an alternative to lime or lime- 
stone, may be effective not only as a desulfurizing agent, but, 
under the right conditions of oxygen potential, it can act as a flux 
to produce a glassy slag. This glassy slag should be dense and 
environmentally inert. In this reporting period, major progress has 
been made towards completion of the equipment configuration for 
the sorbent comparison test program. The glass burner unit has 
been used for further flame structure work and for preliminary vi- 
sual tests to observe the trajectories of injected taconite and to 
examine aspects of gas chemistry control. This work together with 
the earlier flame stability studies, was used to define design 
parameters for the steel test combustor. Since the optimal configu- 
ration for the center drive system has still not been finalized, 
flexibility for this detail was included in the design. The steel test 
burner has been constructed with two center drive options at this 
stage. Control of the central core of the double vortex combustion 
column has been shown to be of critical importance in managing 
the solids trajectories and hold up. 2 figs. 


19510 (DOE/PC/89807-T3) An evaluation of a pre-charging 
pulse-jet filter for small combustor particulate control: Quar- 
terly report, September-November 1990. Quimby, J.M. 
Research-Cottrell, Inc., Somerville, NJ (USA). Environmental 
Services and Technologies Div. Mar 1991. 40p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC22-89PC89807. 
Order Number DE91011292. Source: OSTI; NTIS; GPO Dep. 

The objective of this test program is the performance and eco- 
nomic evaluation of a pre charged-pulse jet filter as the principal 
particulate control device for a commercial or industrial scale coal 
fired combustor. Performance factors that will be considered are 
the effects of particle charge, air/cloth ratio, fabric types, percent 
humidity and inlet particulate loading on fine particle collection 
efficiency, and pressure drop. Economic factors that will be consid- 
ered are capital costs, energy and other operating costs, and 
maintenance costs. 


19511 (DOE/PC/90096-T1) Microbial reduction of SO, and 
NO, as a means of by-product recovery/disposal trom regen- 
erable processes for the desulfurization of flue gas: Technical 
progress report, December 11, 1990—March 11, 1991. Subiette, 
K.L. Tulsa Univ., OK (USA). Center for Environmental Research 
and Technology. [1991]. 79p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG22-90PC90096. Order Number 
DE91012712. Source: OSTI; NTIS; GPO Dep. 

This report describes the reduction of sulfur dioxide and nitrogen 
oxides from flue gas by microorganisms. 19 refs., 11 figs., 19 tabs. 
(CBS) 


19512 (DOE/PC/90309-2) Anion-exchange resin-based 
desulfurization process: Quarterly technical progress report, 
January 1, 1991—March 31, 1991. Sheth, A.C.; Strevel, S.D. Ten- 
nessee Univ., Tullahoma, TN (USA). Space Inst. [1991]. 17p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-90PC90309. Order Number DE91013912. Source: OSTI; 
NTIS; GPO Dep. 

The University of Tennessee Space Institute (UTSI) has been 
directed to further develop an anion-exchange, resin-based desul- 
furization concept that has been developed and tested on a limited 
scope for feasibility. From environmental as well as the economic 
viewpoints, it is necessary that the soluble sulfates of alkali metal 
sorbents be desulfurized (regenerated) and recycled to make re- 
generative flue gas desulfurization options more attractive. In order 
to achieve this, a low-temperature, low-cost desulfurization process 
to reactivate spent alkali metal sorbents is necessary. During the 
reporting period, January 1, 1991—March 31, 1991, the following 
progress has been made: (1) A batch mode screening procedure 
was developed to evaluate performance of candidate resins, rela- 
tively easily and quickly. (2) Using this procedure, screening 
experiments were carried out for IRA-68 (base case) and IRA-35 
resins. From preliminary results, IRA-68 resin appears to perform 
better than the IRA-35 resin. Also, both the resins appear to main- 
tain their SO,?- ion capacity very well, up to 4 cycles. 


19513 (ECN-C—91-021) CO2 removal in IGCC power plants 
equipped with a hot gas cleanup system. Jansen, D.; Oudhuis, 
A.B.J.; Van Veen, H.M. Netherlands Energy Research Foundation, 
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Petten (Netherlands). Mar 1991. 66p. (In Dutch). Project VROM 
65.18.62.01. Order Number DE91778876. Source: OSTI; NTIS (US 
Sales Only). 

A system study into high temperature CO2 removal in an inte- 
grated gasification combined cycle (IGCC) power plant was 
performed by ECN on behalf of the Dutch Ministry of Housing, 
Physical Planning and Environment. The feasibility of the use of 
ceramic membranes for high temperature gas separation, to 
reduce the CO. emission of an IGCC power plant with a high tem- 
perature gas-cleaning system, has been studied. Conversion of the 
carbon monoxide with water into carbon dioxide and hydrogen will 
increase the CO, and He concentration in the fuel gas. The CO 
emission can be reduced by removal of CO. or He from the fuel 
gas. In case of H2 removal the resulting CO. rich stream has to be 
purified in order to get a concentrated CO. product. The separated 
hydrogen is burned in the combined cycle. CO2 removal with ce- 
ramic membranes is not possible at the moment. Hz removal, 
however, is possible at high temperatures with ceramic membranes 
and is being developed at lab-scale. Three types can be used for 
this purpose: ‘Activated transport’ membranes, ‘molecular sieve’ 
membranes and ‘dense metal’ membranes. The influence of high 
temperature Hz removal on the overall system efficiency is 
calculated for an IGCC power piant with a high temperature gas- 
cleaning system, in which the shift reaction and the membrane 
separation step are integrated. The results show that in case of 
88% Hz recovery the overall system efficiency decreases from 46.3 
to 34.5% (LHV). As a result, the CO2 emission is reduced with 
96%, with the CO. delivered at a pressure of 110 bar. The system 
efficiency will increase, when the remaining Hz in the CO2 stream 
is used or when the membrane separation factor is further im- 
proved. (Abstract Truncated) 


19514 (IS-M-664) The lime-soda sinter process for re- 
source reco from fly ash: A new look. Burnet, G. Ames 
Lab., IA (USA). [1991]. 15p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-82. (CONF-910171-1: 9. 
international ash use symposium, Orlando, FL (USA), 22-25 Jan 
1991). Order Number DE91011904. Source: OSTI; NTIS; GPO 
Dep. 
The lime-soda sinter process is one of the earliest and most 
thoroughly researched and evaluated of the several methods avail- 
able for resource recovery from fly ash. The principle product, 
metallurgical grade alumina, is obtained with yields as high as 90% 
depending upon how much alumina needs to be left in the residue 
to form acceptable byproduct cement clinker. The process has the 
advantages of requiring a relatively low sintering temperature 
(1100-1200°C), using conventional equipment of carbon steel con- 
struction, utilizing a variety of calcium and mineralizer raw 
materials, and producing only a singie byproduct consisting of di- 
calcium silicate that has been shown to be an attractive raw 
material for the manufacture of portland cement. An economic fea- 
sibility study for a combined facility to produce alumina and cement 
from the fly ash generated by a 1000 MWe coal-fired power station 
shows a 10.5% return on average investment. This is increased to 
14.2% when a disposal charge of $10/ton of fly ash consumed is 
credited to the process. Research has shown that the soda ash 
can be replaced by coal cleaning refuse or that the soda ash and 
one-fourth of the limestone can be replaced by FGD sludge with a 
savings in raw material cost in both cases. The return on average 
investment becomes 14.5% when the refuse is used and 15.2% 
when the sludge is used. The return could be increased further if 
an inexpensive fluxing agent were substituted for the alumina delib- 
erately left in the residue. 12 refs., 2 figs., 7 tabs. 


19515 (KFK-PEF-79) Development of a SCR catalyst 
adapted to instationary operation of the reactor. Kotter, M. 
(Karlsruhe Univ. (T.H.) (Germany, F.R.). Inst. fuer Chemische Ver- 
fahrenstechnik); Lintz, H.G.; Turek, T. Kernforschungszentrum 
Karisreuhe GmbH (Germany, F.R.). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Feb 1991. 82p. (in German). Contract PEF 87/002/3. Order Num- 
ber DE91785662. Source: OSTI; NTIS (US Sales Only). 

For a new NO, abatement strategy the use of the Ljungstrom 
heat exchanger of the power plant is proposed. The heating ele- 
ments are coated with catalysts adapted to the particular conditions 


of the process, transient operation and the given temperature pro- 
file. Two highly active, vanadium, tungsten and titanium oxide 
containing catalysts have been developed. Catalytic activity is 
quantified by measuring reacting rates at various temperatures and 
concentrations of NO, NH3 and H20. The results can be described 
with a simple rate equation. Both catalysts exhibit a low activity for 
the undesired SO2 oxidation. Simulation of the transient operation 
shows that the kintic data obtained by steady state measurements 
can be used to design the reactive heat exchanger. Furthermore it 
is demonstrated that a common problem in SCR processes. the 
leak NH3, can be solved by adding ammonia to the fresh air. 
(orig.) With 49 figs., 58 refs. 


19516 Method and apparatus for improved gas-solids sepe- 
ration. Kusik, C.L.; He, Bo X. To Dept. of Energy. 4 Aug 1989. 
USA Patent patent application 7-389,471. 38p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC22-87PC79748. 
Order Number DE91011602. Source: OSTI!; NTIS: GPO Dep. 

The present New Source Performance Standards (NSPS) for 
utility boilers limit particulate emissions to 0.03 pound of total sus- 
pended particles per million BTU of heat input. To meet NSPS the 
particulate removal efficiency of a control device must be 99.0 to 
99.9%, depending upon the heating value of the coal. Methods and 
apparatus are disclosed for the removai of particulate solids from a 
gas stream at high separation efficiency, including the removal of 
submicron size particles. The apparatus includes a cyclone separa- 
tor type of device which contains an axially mounted perforated 
cylindrical hollow rotor. The rotor is rotated at high velocity in the 
same direction as the flow of an input particle-laden gas stream to 
thereby cause enhanced separation of particulate matter from the 
gas stream in the cylindrical annular space between the rotor and 
the sidewall of the cyclone vessel. Substantially particle-free gas 
passes through the perforated surface of the spinning rotor and 
into the hollow rotor, from whence it is discharged out of the top of 
the apparatus. Separated particulates are removed from the bottom 
of the vessel. 4 figs., 5 tabs. 
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19517 (DOE/EA-0440) Demonstration of coal reburning for 
cyclone boiler NO, control: Nelson Dewey Generating Station, 
Wisconsin Power & Light Company, Cassville, Wisconsin: En- 
vironmental assessment. USDOE Assistant Secretary for Fossil 
Energy, Washington, DC (USA). Feb 1991. 71p. Sponsored by US- 
DOE, Washington, DC (USA). Order Number DE91011467. 
Source: OSTI; NTIS; GPO Dep. 

This Environmental Assessment (EA) evaluates environmental 
issues associated with a proposed demonstration project that 
would be cost-shared by DOE and private industry under DOE’s 
Innovative Clean Coal Technology Program. The proposed action 
is the installation and operation of coal reburning equipment on the 
existing Unit No. 2 boiler at the Nelson Dewey Generating Station 
(NDGS), which is located on the Mississippi River at Cassville in 
southwestern Wisconsin's Grant County. A portion of the crushed 
coal as currently burned at the plant will be pulverized and then 
burned by coal reburning burners to be installed above the boiler’s 
main combustion zone. The purpose of the project is to demon- 
strate the commercial feasibility of a technology for reducing the 
amount of nitrogen oxides (NOx) emitted from the stacks of coal 
fired power plants having cyclone boilers. Alternatives that are 
discussed include no action, delayed action, using alternative sites, 
and employing alternative technologies. This EA concludes that no 
significant environmental impacts would result from the proposed 
action. The paper describes the project; the alternatives; affected 
environment; environmental impacts and mitigation; impacts of 
commercial operation; permits, regulatory compliance, and agen- 
cies consulted; and the findings. 27 rets., 8 figs., 8 tabs. 


19518 (DOE/PC/79798-T11) Environmental monitoring for 
the DOE Coolside and LIMB Demonstration Extension Project: 
Final report, February, March and April 1990. White, T.; Parrish, 
C.; Furr, A. Radian Corp., Research Triangle Park, NC (USA). 
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Progress Center. Jan 1991. 123p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FC22-87PC79798. Order Number 
DE91010535. Source: OSTI: NTIS: GPO Dep. 

Prepared for Babcock and Wilcox, Barberton, OH. 

The purpose of this document is to present environmental moni- 
toring data collected during the US Department of Energy 
Limestone Injection Multistage Burner (DOE LIMB) Demonstration 
Project Extension. The objective of the LIMB program is to demon- 
strate the sulfur dioxide (SO2) and nitrogen oxide (NO,) emission 
reduction capabilities of the LIMB system. The LIMB system is a 
retrofit technology to be -used for existing coal fired boilers 
equipped with electrostatic precipitators (ESPs). This report is or- 
ganized as follows: Section 1.0 is the Introduction; Section 2.0 
presents a Summary of the project for the stated reporting period; 
Section 3.0 discusses the LIMB Process and the Project Status; 
Section 4.0 presents Source Monitoring Information; Section 5.0 
presents Ambient Monitoring Information; Section 6.0 presents the 
Health and Safety related information; Section 7.0 discusses the 
Compliance Monitoring Status; Section 8.0 discusses Quality 
Assurance/Quality Control Results, and; Section 9.0 presents Moni- 
toring Problems and Recommendations for Change. All supporting 
material is presented in the appendices. 5 figs., 11 tabs. 


19519 (PNL-SA-18876, pp. 133-140) Monitoring strip-mine 
reclamation in lowa. Drake, L. (Univ. of lowa, lowa City (USA)). 
Pacific Northwest Lab., Richland, WA (USA). 1990. (CONF- 
891053-: 28. Hanford life sciences symposium on environmental 
monitoring. restoration and assessment: what have we learned?, 
Richland, WA (USA), 16-19 Oct 1989). In Environmental monitor- 
ing, restoration and assessment: What have we learmed?. 340p. 
Order Number DE91004883. Source: OSTI; NTIS; INIS. 

lowa coal strip-mine spoils are unusually acid compared to those 
elsewhere in the Midwest. Although monitoring and reclamation 
regulations have been gradually implemented in lowa over the past 
two decades, prereclamation monitoring is still inadequate, and 
surprises during reclamation are common. For example, expansion 
of a headwall lake basin uncovered in a mine drift filled with a 50- 
yr accumulation of hog manure slurry, washed in from a nearby 
feedlot. For long-abandoned strip mines, enforcement of acid mine 
drainage regulations usually causes the demise of rare and endan- 
gered plant species, creating a dilemma for regulators. Short-term 
postreciamation monitoring usually shows that most sites have 
been adequately reclaimed for the first few years but may still be 
destined to revert to prereciamation condition. A serious deficiency 
is the lack of long-term studies of reclaimed areas. Reclamation 
methods that often lead to long-term failure are used because they 
usually represent the lowest per-acre bid, and there is no docu- 
mentation of previous failures. Lack of information about organic 
matter in rebuilt soils is probably the cause of many of these 
failures. Dendrochronology is proving to be a useful tool for moni- 
toring the long-term response of older tree plantings. 


0110 Reserves, Geology, and Exploration 


Refer also to citation(s) 19492, 19493, 19494, 19495, 19496, 
19497, 19498, 19499 


0120 Mining 
Refer also to citation(s) 19519, 19526 


19520 (ETDE-mi-—1788374) Production of underground hor- 
izontal core drillings by deflection of underground deep 
drillings. Final report. Caspari, R.; Marx, K.; Koehler, T.; Palm, H. 
Ruhrkohle AG, Essen (Germany, F.R.); Technische Univ. 
Clausthal, Clausthal-Zellerfeld (Germany, F.R.). Inst. fuer Tief- 
bohrtechnik, Erdoel- und Erdgasgewinnung; Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany, F.R.). Nov 1990 
249p. (in German). Contract BMFT 0326619A. Order Number 
DE91788374. Source: OSTI; NTIS (US Sales Only). 

It was the objective of the project to use the better technical and 
logistical frame conditions on the surface compared with under- 
ground and to modify and optimize the perfected technical 
know-how of mining core drilling techniques in such a way that 
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surtace deep drillings as core drillings may be deflected in each ar- 
bitrary direction up to the horizontal. The expected development 
time of three years was reduced to 20 months on request of the 
sponsoring agency. Correspondingly the work could not be final- 
ized. - The obtained results may be summarized as follows. By 
suitable modification of wire line strings, development of multifunc- 
tional bits and the use of suitable stabilizers. surface deep drillings 
as core drillings may be deflected in accurate directions with radii 
> 400 m up to inclinations of approx. 60deg. For the accurate de- 
flection in core drillings up to the horizontal the development of new 
drilling methods is indispensable. As a prototype the axial bearing 
system could be developed which showed its general suitability in 
first field trials. The technical optimization of many details to a rou- 
tine method is required. First design and construction approaches 
for the development of another drilling system, in particular for core 
drilling in the horizontal, known as active-passive drilling system, 
were established. (orig.) With 10 refs., 25 tabs., 102 figs. 


0130 Transport, Handling, and Storage 
Refer also to citation(s) 19409, 19501 


19521 (DOE/PC/89796-05) Storage, transportation, and at- 
omization of CWF for residential applications: Quarterly status 
report No. 5, October 1, 1990—-December 31, 1990. Grimanis, 
M.P.; Breault, R.W. TECOGEN, Inc., Waltham, MA (USA). Jan 
1991. 29p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC22-89PC89796. (TR-4488-013-91). Order Number 
DE91011290. Source: OSTI; NTIS; GPO Dep. 

There are continuing pressures in the United States to reduce 
SO, emissions in order to contro! acid rain and its damage to the 
environment. Advanced beneficiation processes are under develop- 
ment to provide low-ash, low-sulfur coals to allow combustion 
performance approximately equal to that of oil or gas. A major 
benefit of this development will be the contribution of these tech- 
nologies to the abatement of acid rain precursors. In addition to the 
industrial applications of beneficiated coal products, there is a large 
market potential for use of these fuels in small-scale applications, 
including small industrial, commercial, and residential combustion 
systems. However, it is important to transmute this beneficiated 
fuel into a more acceptable form for the small-scale user; a coal- 
water fuel (CWF) similar to oil is needed. Although much work has 
been done on the development of components and systems for the 
formulation and use of CWF for large industrial and utility applica- 
tions, the results of these R&D efforts are not directly applicable to 
smaller combustors. It is essential to develop a data base for fu- 
ture use of CWF for these applications. Under a contract with the 
Department of Energy's Pittsburgh Energy Technology Center 
(PETC), Tecogen Inc., is developing a CWF-fired advanced com- 
bustor for commercial and residential applications. In order to 
expeditiously bring the technology to the point of commercial readi- 
ness, it is important to develop components and systems for 
storage, transportation, and handling of these fuels for end use. 
This research and development effort is designed to augment the 
data base on the use of CWF for residential and other smaller 
scale applications. 11 figs., 3 tabs. 


19522 (DOE/PC/90166-T2) Pelletizing/reslurrying as a 
means of distributing and firing clean coal: Final quarterly 
technical progress report No. 2, October 1, 1990—December 
31, 1990. Conkle, H.N. Battelle, Columbus, OH (USA). 5 Mar 
1991. 77p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC22-90PC90166. Order Number DE91012722. Source: 
OSTI; NTIS; GPO Dep. 

Work continued on the evaluation of alternative techniques for 
the production of coal pellets from ultra-fine, ultra-clean coal. Sig- 
nificant accomplishments were made during the second quarter. 
We were able to identify several reconstitution techniques which 
can successfully palletize ultra-fine, ultra-clean bituminous coals. 
Several binders were identified which impart good mechanical 
properties (e.g., strength, durability, resilience, and waterproof- 
ness.) Somewhat surprising, however, was the ease in identifying 
several binders which are also compatible with CWF formulation. It 
appears that using CWF dispersants/stabilizers as binders, or us- 
ing binders which reduce the required CWF dispersant/stabilizer 
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requirements, can reduce the overall cost of distributing coal as 
coal water fuel (CWF). 15 refs., 16 figs., 9 tabs. 


19523 (DOE/PETC/TR-91/7) Steady flow of a fluid-solid 
mixture between parallel plates. Johnson, G. (Pittsburgh Univ., 
PA (USA). Dept. of Mechanical Engineering); Rajagopal, K.R.; Ma- 
soudi, M.; Mathur, M.P. USDOE Pittsburgh Energy Technology 
Center, PA (USA). May 1991. 77p. Sponsored by USDOE, Wash- 
ington, DC (USA). Order Number DE91013114. Source: OSTI; 
NTIS; GPO Dep. 

In Part 1, a mathematical description for a flowing mixture of 
solid particulates and a fluid is developed within the context of Mix- 
ture Theory. Specifically, the equations governing the flow of a 
two-component mixture of a Newtonian fluid and granular solid are 
derived. These relatively general equations are then reduced to a 
system of coupled ordinary differential equations describing steady 
flow of the mixture between flat plates. The resulting boundary 
value problem is solved numerically and results are presented for 
cases in which drag and lift interactions are important. Part 2 gives 
an overview of the methods used to obtain the numerical solutions. 
Muttiple shooting, finite difference, and collocation methods for 
solving boundary value problems involving ordinary differential 
equations are discussed. A method for applying integral boundary 
conditions is then presented. Finally, the relative efficiency and ef- 
fectiveness of the methods is discussed. 53 refs. 
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Refer also to citation(s) 19409, 19501, 19508, 19521, 
20403, 20563, 20564, 20670, 20709, 20739 
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19524 (ANL/CP-70864) Comparison of costs, emissions, 
and waste products on an 80-MW CFBC burning mine-run and 
washed coals. Clemens, M.K. (Sargent and Lundy, Chicago, IL 
(USA)); Podolski, W.F. Argonne National Lab., IL (USA). [1991]. 
12p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-31109-ENG-38 ;FG21-90MC27400 ;FG22-90PC90176. (CONF- 
910424~7: 11. international conference on fluidized bed 
combustion, Montreal (Canada), 21-24 Apr 1991). Order Number 
DE91010627. Source: OSTI; NTIS; GPO Dep. 

In this paper, Argonne National Laboratory (ANL) and Sargent & 
Lundy (S&L) have identified and evaluated differences between a 
circulating fluidized bed combustion (CFBC) facility that burns a 
cleaning plant washed coal and one that burns the mine-run parent 
coal. The differences between the quantities of airborne emissions 
have been determined. The chemical composition, amounts, and 
Suitability of the ash for landfill disposal have also been evaluated. 
The production and disposition of the United States Environmental 
Protection Agency (US EPA) identified toxic elements, AS, BA, Cd, 
Cr, Pb, Hg, Se, and Ag, have been examined in order to determine 
concentrations and potential for environmental contamination. 7 
rets., 7 figs., 6 tabs. 

19525 (ANL/CP-72942) Fluidization of large particles: Su- 
percomputer movie. Gamwo, |.K. (Argonne National 
— IL (USA)); Lyczkowski, R.W.; Gidaspow, D. Argonne National 

, IL (USA). Apr 1991. 7p. Sponsored by USDOE, Washington, 
De. (USA). DOE Contract W-31109-ENG-38. (CONF-9104247-1: 
18. annual national conference of the National Organization of 
Black Chemists and Chemical Engineers (NOBCChE), Washington, 
DC (USA), 1-5 Apr 1991). Order Number DE91012476. Source: 
OSTI; NTIS; GPO Dep. 

The hydrodynamic code FLUFIX developed at Argonne National 
Laboratory and programmed on its CRAY XMP was used to simu- 
late the behavior of molochite particles (1500 microns diameter) in 
a fluidized bed reactor. Supercomputer generated motion pictures 
have been found to be necessary to analyze the computations 
since there are such a large number of time-dependent complex 
phenomena difficult to comprehend otherwise. The animation of the 
simulation visualize features of the bed dynamics including bubbie 
formation from the distributor, bubble growth, split, and burst. Com- 
parison of the computer generated porosity distribution plot at 0.9 
times the minimum air fluidizing velocity is consistent with the ex- 
perimental observations. Good agreement is obtained for the 


power spectra of differential pressure fluctuations computed using 
the Fast Fourier Transform (FFT) technique. 8 refs., 7 figs., 1 tab. 


19526 (CONF-900859-) 7th US-Korea joint workshop on 
coal utilization technology: Proceedings. USDOE Pittsburgh 
Energy Technology Center, PA (USA); Korea Inst. of Energy and 
Resources, Daeduk (Republic of Korea). [1990]. 589p. Sponsored 
by USDOE, Washington, DC (USA). From 7. U.S.-Korea workshop 
on coal utilization technology meeting; Pittsburgh, PA (USA); 26-29 
Aug 1990. Order Number DE91012801. Source: OSTI; NTIS; GPO 
Dep. 

Research programs which were discussed at the US-Korea Joint 
Workshop on Coal Utilization Technology are presented. Topics in- 
clude: combustion, gasification, liquefaction, waste management of 
fly ash, air pollution control of flue gas, coal mining, and fuel slur- 
ries. Individual reports are processed separately on the databases. 
(CBS) 


19527 (CONF-900904—1) Development and operating data 
for the PEDCO Rotary Combustion System. Seibel, R.V. (Zurn 
Industries, Inc., Erie, PA (USA)); Long, W.H. Zurn Industries, Inc., 
Erie, PA (USA); PEDCO, Inc., Cincinnati, OH (USA). [1990]. 13p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-90PC90169. From 1990 industrial power conference; St. 
Louis, MO (USA); 30 Sep - 3 oct 1990. Order Number 
DE91013110. Source: OSTI; NTIS; GPO Dep. 

The PEDCO Rotary Cascading (Circulating) Bed Combustion 
System is a unique way of integrating mechanical forces to en- 
hance ignition and to moderate combustion temperatures for acidic 
gas capture in the utilization of coal and other fuels along with 
wastes to generate steam. The system takes advantage of a way 
to circulate material within a rotating combustion chamber which is 
designed with proprietary technology to optimize gas-to-solids con- 
tact. Theories, practice and operating data from a commercial 
prototype system are discussed. 5 figs., 7 tabs. 


19528 (CONF-900981—) Proceedings of the advanced 
research and technology development direct utilization, instru- 
mentation and diagnostics contractors’ review meeting: 
Volume 1. Geiling, D.W. (USDOE Morgantown Energy Technology 
Center, WV (USA)); Goldberg, P.M. (eds.). USDOE Pittsburgh En- 
ergy Technology Center, PA (USA); USDOE Morgantown Energy 
Technology Center, WV (USA). [1990]. 547p. Sponsored by US- 
DOE, Washington, DC (USA). From 1990 Advanced Research and 
Technology Development (AR&TD) direct utilization, and instrumen- 
tation and di ics contractors review meeting; Pittsburgh, PA 
(USA); 16-18 Sep 1990. Order Number DE91006344. Source: 
OSTI; NTIS; GPO Dep. 

The 1990 Advanced Research and Technology Development 
(AR&TD) Direct Utilization, and Instrumentation and Diagnostics 
Contractors Review Meeting was held September 16-18, 1990, at 
the Hyatt at Chatham Center in Pittsburgh, PA. The meeting was 
sponsored by the US Department of Energy (DOE), Office of Fossil 
Energy, and the Pittsburgh and Morgantown Energy Technology 
Centers. Each year the meeting provides a forum for the exchange 
of information among the DOE AR&TD contractors and interested 
parties. This year's meeting was hosted by the Pittsburgh Energy 
Technology Center and was attended by 120 individuals from in- 
dustry, academia, national laboratories, and other governmental 
agencies. Papers were presented on research addressing coal sur- 
face, science, devolatilization and combustion, ash behavior, 
emission controls for gases particulates, fluid bed combustion and 
utilization in diesels and turbines. Individual reports are processed 
separately for the data bases. 


19529 (CONF-910659-19) Evaluation of environmentally 
acceptable coal combustion technology to increase coal use 
at CONUS Air Force Base. Beason, F.L. (Air Force Engineering 
and Services Center, Tyndall AFB, FL (USA)); Schilling, R.M.; 
Thomas, J.F. Oak Ridge National Lab., TN (USA). [1991]. 9p. 
Sponsored by Department of Defense, Washington, DC (USA). 
DOE Contract AC05-840R21400. From 84. annual meeting and 
exhibition of the Air and Waste Management Association (AWMA); 
Vancouver (Canada); 16-21 Jun 1991. Order Number 
DE91012518. Source: OSTI; NTIS; GPO Dep. 
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The purpose of this paper is to explain the findings of the inves- 
tigative phase of the Air Force Coal Utilization Program. The 
objective of this program is to place the Air Force in compliance 
with the intent of the Defense Appropriations Act as it relates to us- 
ing additional coal in Department of Defense (ODD) Continental 
United States (COINS) facilities. The topics that will be discussed 
include: (1) the background of the legislation relating to this pro- 
gram and how the Air Force has approached this program. (2) the 
findings and conclusions of the investigative phase of the program, 
and (3) the environmentally acceptable combustion technologies 
that we considered. 4 refs. 3 tabs. 


19530 (DOE/ER-0484P, pp. 59-60) Improved coal conver- 
sion: Acoustically enhanced processes. USDOE Office of 
Energy Research, Washington, DC (USA). Jan 1991. In Technol- 
ogy '90. Accomplishments in technology transfer from DOE and its 
laboratories. 192p. Order Number DE91005072. Source: OSTI; 
NTIS; INIS. 

Morgantown Energy Technology Center (METC) is supporting 
studies to develop coal-fired combustors and to investigate the ef- 
fects of acoustics on direct coal firing in turbine systems. There are 
currently two areas of research concerning pulse combustion for di- 
rect coal firing of gas turbines. The first area is to determine if the 
acoustic output of coal-fired pulse combustors can serve as a 
highly efficient and reliable acoustic source to enhance burning 
efficiency, agglomeration potential, and sulfur capture by a calcium- 
based sorbent. Ongoing tests seek to validate this concept, and 
the prospects of acoustically enhanced processes appear promis- 
ing. The second research area is fuel atomization in coal-slurry 
combustion. Excellent atomization is a prerequisite for the develop- 
ment of coal-fired gas turbines. In proposed systems, slurry 
atomization is accomplished by using considerable quantities of 
high-pressure air to shear fuel jets into a fine mist. This air must be 
externally pumped, thus representing a parasitic energy loss in the 
turbine system. As an alternative, pulse combustors may be effec- 
tive atomizers and dryers for viscous slurries. Consequently, an 
effort to assess the ability of a small pulse combustor to atomize 
fuel has been completed. Initial work has demonstrated successful 
atomization and combustion of the coal-water slurry using a gas- 
fired pulse combustor. 


19531 (DOE/ER-0484P, pp. 67-68) Advanced ceramic heat 
exchanger for high-efficiency, coal-burning gas turbines: Ce- 
ramic heat exchanger tor indirect coal firing. USDOE Office of 
Energy Research, Washington, DC (USA). Jan 1991. In Technol- 
ogy ’90. Accomplishments in technology transfer from DOE and its 
laboratories. 192p. Order Number DE91005072. Source: OSTI; 
NTIS; INIS. 

A team from the EFCC (Externally Fired Combined Cycle) Con- 
sortium is developing and testing a ceramic heat exchanger for an 
indirect, exhaust-fired cycle. This cycle will provide a power- 
generation alternative that can burn coal with considerably higher 
cycle efficiency than is attainable with other currently available, 
fossil-fuel technologies. Use of a heat exchanger with ceramic 
tubes is required for this cycle to be feasible. Indirect firing means 
that only hot air, rather than hot combustion gases, expands in the 
turbine to produce power. This practices prevents the exposure of 
the turbine internal parts to combustion gases, thus eliminating po- 
tential fouling, erosion, and corrosion problems caused by coal 
combustion products. Combustion takes place at atmospheric pres- 
sure in a conventional pulverized-coal-fired furnace, which provides 
hot gases to the ceramic heat exchanger. Emissions are controlled 
with conventional flue gas cleanup systems. When a heat-recovery 
steam pliant is added to a gas turbine power system based on this 
concept, up to 50% more electricity can be generated per ton of 
coal than with a conventional coal-fired steam plant. Therefore, this 
concept could reduce carbon dioxide emissions per kilowatt hour 
by up to one-third from the present levels for coal-fired plants. 


19532 (DOE/FE-0230P) Atmospheric Fiuidized-Bed Com- 
bustion Program: Fiscal Year 1991 Summary Program Pian. 
USDOE Assistant Secretary for Fossil Energy, Washington, DC 
(USA). Office of the Deputy Assistant Secretary for Coal Technol- 
ogy. Apr 1991. 33p. Sponsored by USDOE, Washington, DC (USA). 
Order Number DE91012121. Source: OSTI; NTIS; GPO Dep. 
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In keeping with the National Energy Strategy goals of securing 
future energy supplies and respecting the environment, the Atmo- 
spheric Fluidized Bed (AFB) Combustion Program is seeking to 
develop technologies that will displace oil and gas in the small 
boiler sectors through the use of domestic coal. The technologies 
must be economically competitive with competing oil/gas systems 
and be environmentally acceptable. This program is at the stage of 
wrapping up small AFB combustor development and the major fo- 
cus in future years will be directed at controlling ozone depleter, 
greenhouse gases. The objective of the AFB Program supports the 
following Office of Coal Technology (OCT) strategic objectives: 
Identify and foster the development of new processes and/or 
equipment capable of using coal directly or as modified fuel forms 
to increase the efficiency in the use of the fuel, to extend its appli- 
cability, and/or to allow for its substitution of oil or gas; and 
Support appropriate R&D and associated environmental research 
to economically manage the environmental impacts of processing 
and using fossil fuels, including the work needed to establish data 
bases that help mitigate problems rather than merely expand the 
range of questions and concerns. The technology, its status, mar- 
ket applications, and program strategy and management are 
discussed. 1 fig., 5 tabs. 


19533 (DOE/FE-0231P) Pressurized Fluidized-Bed Com- 
bustion Program: Fiscal Year 1991 Summary Program Plan. 
USDOE Assistant Secretary for Fossil Energy, Washington, DC 
(USA). Office of the Deputy Assistant Secretary for Coal Technol- 
ogy. Apr 1991. 24p. Sponsored by USDOE, Washington, DC (USA). 
Order Number DE91012122. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy's (DOE) Pressurized Fluidized Bed 
Combustion (PFBC) Program is developing PFBC systems that are 
designed to address the specific objective of superciean, high- 
efficiency power systems in accordance with the National Energy 
Strategy of providing for secure energy supplies. This program plan 
sets forth the R&D activities for FY 1991 through FY 1995 that are 
necessary to provide the data base from which private industry can 
commercialize PFB technology. Relevant strategic objectives of the 
Office of Coal Technology (OCT) include the following: identity and 
foster development of new processes and/or equipment capable of 
using coal directly or as modified fuel forms to increase the effi- 
ciency in the use of fuel, to extend is applicability, and/or to allow 
for its substitution of oil or gas; Make available low-cost, short- 
construction time, modular equipment to provide incremental 
generating capacity needed to meet anticipated shorttalis and pro- 
vide systems analyses and develop viable low-cost technical 
options needed to meet the growing demand for elecizicity; and 
Support appropriate R&D and associated environmental research 
to economically manage the environmental impacts of processing 
and using fossil fuels, including the work needed to establish data 
bases that help mitigate problems rather than merely expand the 
range of questions and concerns. The technology, its status, mar- 
ket applications, program strategy, and program management are 
discussed. 2 figs., 4 tabs. 


19534 (DOE/FE-0232P) Advanced Combustion Technology 
Program: Fiscal year 1991 summary program plan. USDOE As- 
sistant Secretary for Fossil Energy, Washington, DC (USA). Office 
of the Deputy Assistant Secretary for Coal Technology. Apr 1991. 
25p. Sponsored by USDOE, Washington, DC (USA). Order Num- 
ber DE91012123. Source: OSTI; NTIS; GPO Dep. 

The Advanced Combustion Technology (ACT) Program is 
directed toward the National Energy Strategy goals for energy se- 
curity and respecting the environment. Two initiatives begun in 
Fiscal Year (FY) 1990 include the development of (1) a high- 
performance power system which significantly reduces the CO. 
emissions per unit of electricity generated, and (2) a low-emission 
boiler system which significantly reduces the SO. and NO, emis- 
sions. A primary objective of this program is to implement the use 
of coal instead of oil and gas in each market area. These goals 
and objectives are consistent with the strategic objectives set forth 
by the Office of Coal Technology (OCT) and are supportive of the 
following: To identify and foster new processes and equipment that 
will increase the efficiency of coal utilization, extend its applicability, 
and permit its substitution for oil and gas; and to engage in appro- 
priately associated environmental research (along with the above 
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R&D) for economic management of the environmental impacts of 
processing and using fossil fuels. This includes work needed to es- 
tablish data bases that help mitigate problems rather than merely 
expand the range of questions and concerns. The technology, its 
status, market applications, and program strategy and manage- 
ment are discussed. 1 fig. 2 tabs. 


19535 (DOE/FE-0234P) Heat Engines Program: Fiscal year 
1991 summary program plan. USDOE Assistant Secretary for 
Fossil Energy, Washington, DC (USA). Office of the Deputy Assis- 
tant Secretary for Coal Technology. Apr 1991. 40p. Sponsored by 
USDOE, Washington, DC (USA). Order Number DE91012125. 
Source: OST|; NTIS; GPO Dep. 

The Office of Coal Technology (OCT) in the Office of Fossil En- 
ergy (FE) is concentrating its efforts on two internal combustion 
engines—the open-cycle gas turbine and the diesel engine—that uti- 
lize gas- and oil-based fuels today but have the potential for 
burning coal in the future. The goal of the Coal-Fueled Gas 
Turbine Program is to establish, by the early 1990's, a firm techno- 
logical basis for the commercial development by the private sector 
of coal-fueled gas turbine engines. Fuels may be engine-tolerant 
fine coal (dry or slurried), a coal-derived gas, or advanced coal fuel 
forms. The goal of the Coal-Fueled Diesel Engine Program is to 
establish an adequate technology data base by 1993 for private 
sector commercial development of coal-fueled diesel engines that 
will be environmentally acceptable. Fuels may be coal treated to 
very low ash and sulfur levels and micronized in dry or slurried 
form, as a coal-derived gas, or other advanced forms of coal that 
are currently being developed under other programs within the Of- 
fice of Fossil Energy. 5 figs. 


19536 (DOE/MC/23166—2970) Advanced coal-tueled indus- 
trial cogeneration gas turbine system: Annual report, June 
1989—June 1990. LeCren, R.T.; Cowell, L.H.; Galica, M.A.; 
Stephenson, M.D.; Wen, C.S. Caterpillar, Inc., San Diego, CA 
(USA). Solar Turbines. Jul 1990. 120p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC21-86MC23166. Order 
Number DE91002042. Source: OSTI; NTIS; GPO Dep. 

The objective of the Solar/METC program is to prove the techni- 
cal, economic, and environmental feasibility of coal-fired gas 
turbine for cogeneration applications through tests of a Centaur 
Type H engine system operated on coal fuel throughout the engine 
design operating range. This quarter, work was centered on de- 
sign, fabrication, and testing of the combustor, cleanup, fuel 
specifications, and hot end simulation rig. 2 refs., 59 figs., 29 tabs. 


19537 (DOE/PC/79661-T4) Development of a vortexing 
combustor (VC) for spece/water heating applications (cold 
flow modeling): Technical progress report No. 1, [April 7, 
1987—July 31, 1987]. Nieh, S. Catholic Univ. of America, Washing- 
ton, DC (USA). Dept. of Mechanical Engineering. Aug 1987. 25p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-87PC79661. Order Number DE91013183. Source: 
NTIS; GPO Dep. 

This research consists of an experimentaVanalytical study on the 
cold flow modeling of coal-firing Vortexing Combustion (VC) tech- 
nique for commercial heating applications having a firing rate of 
2-4 MMBtu/hr. This progress report summarizes the work 
performed during the period of April 7, 1987 to July 31, 1987. Re- 
search efforts on the refinement of VC concept and system design, 
and mathematical modeling of VC processes were made. A 
thermal analysis of different VC arrangements concludes that suba- 
diabatic combustion VC system featuring a high thermal efficiency 
and a low excess air factor is best suited for our purpose. The con- 
ceptual design, configuration, and performance of a 3 MMBtuw/hr 
sub-adiabatic VC system are discussed in details. Formulations of 
the math models for both gas and particle flows in a VC unit are 
established by adopting Algebraic Stress Model (ASM) to account 
for the turbulence in the strong swirling flow in the VC. The current 
numerical work focuses on the finite difference formulation of gas/ 
solid flows and the development of the associated computational 
code. 9 refs., 2 figs., 1 tab. 


19538 (DOE/PC/79661-T5) Development of a vortexing 
combustor (VC) for space/water heating applications (cold 
flow modeling): Technical progress report No. 4, [February 1, 


OSTI; 


1988—April 30, 1988]. Nieh, S. Catholic Univ. of America, Wash- 
ington, DC (USA). Dept. of Mechanical Engineering. May 1988. 
33p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-87PC79661. Order Number DE91013184. Source: OSTI; 
NTIS; GPO Dep. 

Research continued on the development of a vortexing combus- 
tor (VC). Systematic test runs and measurements of the gas flow 
field in the bench-scale VC model were completed. A number of 
influencing factors, both configurational and operational, were stud- 
ied and their effects on the hydrodynamic structure in the VC test 
chamber were delineated. The hydrodynamic structure in VC 
chambers is a determinant for the initiation of ignition and for self- 
sustained combustion of ultrafine coal. The design of a full-scale 
VC model and associated systems were also made, incorporating 
the design data obtained from the exploratory and bench-scale VC 
models as well as operation experience. Fabrication and installa- 
tion of the full-scale VC test unit are under way. Based on the 
solved gas flow field in VC processes, efforts on the modeling work 
have been focused on the particle-phase flows. Formulation of 
both non-reacting and reacting particle flows was accomplished. 
Coupled with gas-phase flow program, a computer code for the 
prediction of particle behavior has been developed. Numerical 
computation of spatial distributions of particles in VC chambers 
was made and found to be consistent with our experimental mea- 
surements. 9 refs., 12 figs., 2 tabs. 


19539 (DOE/PC/79661-T6) Development of a vortexing 
combustor (VC) for space/water heating applications (cold 
flow modeling): Technical progress report No. 6, August 1- 
October 31, 1988. Nieh, S. Catholic Univ. of America, Washington, 
DC (USA). Dept. of Mechanical Engineering. Dec 1988. 31p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC22-87PC79661. Order Number DE91013185. Source: OSTI; 
NTIS; GPO Dep. 

Research continued on the design of a vortex combustor (VC). 
In order to provide detailed information for the design and opera- 
tion of VC, a series of parametric studies of the aerodynamics 
were performed on the full-scale VC model (24 in. |.D., 60 in. 
high). Based on the extensive measurement of the VC aerodynam- 
ics presented in our previous report, the effects of the VC 
geometry, location of secondary air nozzles, and the scaling char- 
acteristics were studied experimentally. 5 rets., 11 figs., 3 tabs. 


19540 (DOE/PC/79661-T7) Development of a vortex com- 
bustor (VC) for space/water heating applications (cold flow 
modeling): Technical progress report No. 7. Nieh, S. Catholic 
Univ. of America, Washington, DC (USA). Dept. of Mechanical En- 
gineering. Mar 1989. 37p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC22-87PC79661. Order Number 
DE91013186. Source: OSTI; NTIS; GPO Dep. 

The coal-water fuel (CWF) is specified as the design fuel for vor- 
tex combustors (VC) currently being developed. From our project 
(VC cold flow modeling) point of view, we took initiative in 
developing the proper CWF nozzies for VC applications. In the de- 
velopment of CWF-firing vortex combustors, the atomization test of 
CWF nozzles represents a critical step of the experimental work. 
The atomization quality of CWF can directly affect the ignition of 
CWF, flame (combustion) stability, and burnout of CWF. The fol 
lowing parameters were used to characterize CWF atomization 
quality: (1) the relationship between the CWF flow rate and the 
nozzle pressure; (2) the CWF atomization cone angle; and (3) the 
CWF/air mass flow ratio. 6 refs., 12 figs., 6 tabs. 


19541 (DOE/PC/79661-T8) Development of a vortex com- 
bustor (VC) tor space/water heating applications (cold flow 
modeling): Technical progress report No. 8, [February 1, 1989- 

30, 1989]. Nieh, S. Catholic Univ. of America, Washington, 
DC (USA). Combustion and Multiphase Flows Lab. Mar 1990. 37p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-87PC79661. Order Number DE91013187. Source: OSTI; 
NTIS; GPO Dep. 

Research continued on the development of a vortex combustor 
(VC). A complete full-scale VC cold model test system has been 
established for systematic measurements of flows. 
This system together with the developed particle instrumentation 
were found to be convenient and reliable for gas-particie flow 
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study. Exploratory tests of particle entrainment and residence time 
were conducted in the exploratory and bench-scale VC models. 
The center tube height was shown to have a significant effect on 
particle behavior in the VC. The particle residence time was fairly 
long in the VC due to the strong centrifugal interaction. Measure- 
ments of particle mass flux and size distributions were conducted 
in the full-scale VC model. The tests have provided useful data for 
the VC design and development. The radiation heat transfer model 
was established and incorporated into the mathematical model for 
the VC processes. The associated computer program was devel- 
oped and successfully coupled with the current programs for gas 
flow, particle flow, and gas combustion. 5 refs., 14 figs., 3 tabs. 


19542 (DOE/PC/88912-T9) Roles of additives and surtace 
control in s atomization: Quarterly report, [January— 
March 1991]. Tsai, S.C. California State Univ., Long Beach, CA 
(USA). Mar 1991. 13p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG22-88PC88912. Order Number 
DE91012724. Source: OSTI; NTIS; GPO Dep. 

This quarterly report describes how coal particle sizes (approxi- 
mately 5 um vs 20 um) and size distribution affect the atomization 
of micronized coal water slurries (CWSs) through their effects on 
slurry rheology. The MMDs of atomized CWSs follow the wave 
mechanism-based models when primary atomization predominates. 
Much smaller drop MMDs than what these models predict (as 
small as 40 um) have been obtained for CWS with 0.55 volume 
fraction of 20 um coal to air-to-slurry mass ratios of 0.15—0.30, and 
may be attributed to secondary atomization (breakup of primary 
drops). 6 refs., 4 figs., 4 tabs. 


19543 (DOE/PC/88929-T8) Scale-up of circulating fluidized 
bed coal combusters: Technical progress report for the tenth 
quarter, December 1, 1990-February 28, 1991. Louge, M. Y. 
Cornell Univ., Ithaca, NY (USA). Sibley School of Mechanical and 
Aerospace Engineering. [1991]. 5p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FG22-88PC88929. Order Number 
DE91011297. Source: OSTI; NTIS; GPO Dep. 

Short communication. FLUIDIZED-BED COMBUSTORS/ 
hydrodynamics; PROGRESS REPORT; HYDRODYNAMICS; FLU- 
IDIZATION 


19544 (DOE/PC/88937-T9) Experimental studies on group 
ignition of a cloud of coal particles: Progress report No. 10, 
November 16, 1 15, 1991. Annamalai, K. Texas A 
and M Univ., College Station, TX (USA). Dept. of Mechanical Engi- 
neering. [1991]. 8p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG22-88PC88937. Order Number 
DE91012726. Source: OSTI; NTIS; GPO Dep. 

Research on ignition of coal particles continued this quarter. The 
eftect of inert carrier stream has been investigated. Nitrogen gas 
was used as inert carrier for coal particles. The ignition delay time 
slightly increased. The effect of oxygen concentration (7.5% and 
3.5%) on ignition delay was studied. 3 refs., 3 figs. 


19545 (DOE/PC/89663-T2) Development of a coal quality 
expert: Technical progress report No. 3, October 1-December 
31, 1990. CQ, Inc., Homer City, PA (USA). 3 Apr 1991. 18p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FC22-90PC89663. Order Number DE91012793. Source: OSTI; 
NTIS; GPO Dep. 

This 42-month project will provide the utility industry with a PC 
expert system to confidently and inexpensively evaluate the poten- 
tial for coal cleaning, blending, and switching options to reduce 
emissions while producing lowest cost electricity. The project con- 
sists of the following seven tasks: (Task 1) Project management, 
(Task 2) Coal cleanability characterization, (Task 3) Pilot-scale 
combustion testing, (Task 4) Utility boiler field testing, (Task 5) 
CQIM completion and development of CQE specification (Task 6) 
Develop CQE, and (Task 7) CQE workstation testing and valida- 
tion. During the past quarter, coal cleanability characterization, 
pilot-scale combustion, and utility boiler field tests were conducted. 
Coal characterization studies were performed at CQ Inc. with the 
Croweburg Seam coal (alternate coal at Public Service Oklahoma’s 
Northeastern Unit 4) and Western Kentucky No. 11 Seam coal (al- 
ternate coal at Mississippi Power Company's Plant Watson Unit 4). 
Pilot-scale combustion testing was initiated at Combustion 
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Engineering's Fireside Performance Test Facility (FPTF) with evalu- 
ations of two of the four PSO test coals. Full-scale combustion 
tests were completed at the first two utility test sites: Public Ser- 
vice Oklahoma’s Northeastern Unit 4 (PSO-NE4) and Mississippi 
Power Company's Plant Watson Unit 4 (MPC-W4). 3 figs., 7 tabs. 


19546 (DOE/PC/89759-T4) Investigation of the rank depen- 
dence of tar evolution: [Fourth] quarterly report, 1 October 
1990-31 December 1990. Freihaut, J.D.; Proscia, W.M. United 
Technologies Corp., East Hartford, CT (USA). Research Center. 
[1991]. 25p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC22-89PC89759. Order Number DE91011312. Source: 
OSTI; NTIS; GPO Dep. 

The objectives of this study are to develop an improved under- 
standing of the process of coal tar evolution, its relationship to the 
structural characteristics oft he parent coal, and the dependence of 
the chemical and physical properties of the tar products on the con- 
ditions of devolatilization. Data from this study are expected to allow 
hypothesis testing and refinements of coal devolatilization models 
relevant to the pulverized coal combustion process. The program is 
divided into seven major technical areas: (1) tar evolution rates in 
rapid heating conditions; (2) molecular weight and vapor pressure 
characteristics of tars; (3) chemical structure and calorific values of 
tars; (4) influence of interphase mass transport phenomena; (5) 
gas phase secondary reactions of “primary” tars; (6) parent coal ni- 
trogen evolution during devolatilization; and (7) model hypothesis 
testing. A range of coal ranks, from a Texas lignite to a Pennsyiva- 
nia anthracite, are employed in the investigation. In addition, a high 
temperature polymer, a polyimide, is utilized as an additional refer- 
ence case. The polyimide serves as a truly polymeric reference 
material for examining the nitrogen evolution behavior of coal. The 
samples are subjected to elemental composition determination (Ta- 
ble 1), infrared absorbance characterization, calorific value 
measurement, high temperature ash analysis, and maceral compo- 
sition. Consideration is being given to NMR analysis as well as 
tetrahydrofuran (THF) solubility. 17 refs., 12 figs., 3 tabs. 


19547 (DOE/PC/89759-T5) Investigation of the rank 
dependence of tar evolution: Quarterly report, July 1, 1990- 
September 30, 1990. Freihaut, J.D.; Proscia, W.M. United 
Technologies Research Center, East Hartford, CT (USA). [1990]. 
31p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-89PC89759. Order Number DE91011294. Source: OSTI; 
NTIS; GPO Dep. 

The objectives of this study are to develop an improved under- 
standing of the process of coal tar evolution, its relationship to the 
structural characteristics of the parent coal, and the dependence of 
the chemical and physical properties of the tar products on the 
conditions of devolatilization. Data from this study are expected to 
allow hypothesis testing and refinements of coal devolatilization 
models relevant to the pulverized coal combustion process. This 
report contains results from the investigation of the nitrogen evolu- 
tion behavior of a thermally stable, polyimide polymer. Elemental 
composition and infrared absorbance characterization of the poly- 
imide are given relative to the parent coals investigated. The H, C 
and O contents of the polyimide are noted to position it well off the 
coalification band plot of the parent coals but in a location that can 
be occupied by devolatilized and partially oxidized chars. As a 
result, its nitrogen evolution behavior is expected to reflect the ni- 
trogen evolution behavior of coal char samples in the latter stages 
of devoiatilization or the nitrogen evolution behavior of bituminous 
coal char samples formed from alkaline-leaching beneficiation 
processes. Little volatile nitrogen evolution is observed and no sig- 
nificant bound nitrogen is evolved with heavy hydrocarbons at 
particle temperatures less than 600°C. Relatively large fractions of 
the light gas are observed to be ammonia. The initial phase of 
polyimide nitrogen evolution behavior as NH; and HCN appears to 
have kinetic parameters similar to that of the high temperature 
secondary cracking reactions of primary tars and chars. It is char- 
acterized by an activation energy around 65 kcal. 7 refs., 23 figs., 
2 tabs. 


19548 (DOE/PC/89769-T4) Predictive models for circulat- 
ing fluidized bed combustors: Kinetic theory approach, 
Chapter 9: Fifth technical progress report. Gidaspow, D. Illinois 
Inst. of Tech., Chicago, IL (USA). Dept. of Chemical Engineering. 
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Feb 1991. 81p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG22-89PC89769. Order Number DE91012790. 
Source: OSTI; NTIS; GPO Dep. 

The overall objective of this investigation is to develop experi- 
mentally verified models for circulating fluidized bed (CFB) 
combustors. This report presents a chapter describing the kinetic 
theory approach used to model CFBs. New formulas for solids 
viscosity and granular conductivities were developed using the rig- 
orous kinetic theory. These formulas, unlike those used in the past, 
cover the complete particle concentration range. Formulas devel- 
oped by others and published in the Journal of Fluid Mechanics 
used approximate methods. Although they do not differ a great 
deal from the formulas developed here, the new formulas arise 
from integrals having a clear physical significance. Our computer 
codes are being changed to include the new expressions for vis- 
cosity and conductivity. In the past, we used either (1) an empirical 
solids viscosity or (2) kinetics theory viscosity in the dense region 
and fluid turbulence in the dilute region. 27 refs., 3 figs. 


19549 (DOE/PC/89776-T2) Effects of calcium magnesium 
acetate on the combustion of coal-water slurries: Sixth quar- 
terly project report, 1 December 1990-28 February 1991. 
Levendis, Y.A. Northeastern Univ., Boston, MA (USA). [1991]. 20p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-89PC89776. Order Number DE91012725. Source: OSTI; 
NTIS; GPO Dep. 

The general objective of the project is to investigate the combus- 
tion behavior of single and multiple Coal-Water Fuel particles 
burning at high temperature environments. Both uncatalyzed as 
well as catalyzed CWF drops with Calcium Magnesium Acetate 
(CMA) catalyst will be investigated. Emphasis will also be given in 
the effects of CMA on the sulfur capture during combustion. To 
help achieve these objectives the following project tasks were car- 
ried over this 6th three-month period: (1) calibration of the optical 
pyrometer, (2) production of pre-dried CWF agglomerates, and (3) 
preliminary data acquisition. 9 figs., 2 tabs. 


19550 (DOE/PC/89807—-T4) An evaluation of a pre-charging 
pulse-jet fitter for small combustor particulate control: Project 
quarterly report, December 1990—February 1991. Quimby, J.M. 
Research-Cottrell, Inc., Somerville, NJ (USA). Environmental Ser- 
vices and Technologies Div. Mar 1991. 6p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC22-89PC89807. Order 
Number DE91012799. Source: OSTI; NTIS; GPO Dep. 

The objective of this test program is the performance and eco- 
nomic evaluation of a pre charged-pulse jet fitter as the principal 
particulate control device for a commercial or industrial scale coal 
fired combustor. Performance factors that will be considered are 
the effects of particle charge, air/cloth ratio, fabric types, percent 
humidity and inlet particulate loading on fine particle collection 
efficiency, and pressure drop. Economic factors that will be consid- 
ered are capital costs, energy and other operating costs, and 
maintenance costs. 


19551 (DOE/PC/90160—T1) Advanced atomization concept 
tor CWF burning in small combustors: Phase 2: Quarterly 
technical progress report No. 1, 28 September 1990-31 De- 
cember 1990. Heaton, H.; McHale, E. Atlantic Research Comp., 
Alexandria, VA (USA). [1991]. 22p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC22-90PC90160. Order Number 
DE91012787. Source: OSTI; NTIS; GPO Dep. 

The present project involves the second phase of research on a 
new concept in coal-water fuel (CWF) atomization that is applicable 
to burning in small combustors. It is intended to address the single 
most important problem associated with CWF combustion; i.e., 
production of small spray droplets in an efficient manner by an at- 
omization device. Phase 1 of this work was successfully completed 
with the development of a prototype opposed-jet atomizer that met 
the goals of the first contract. 


19552 (DOE/PC/90169-T2) Coal desulfurization in a rotary 
kiin combustor: Quarterly report No. 3, October 1—December 
31, 1990. Cobb, J.T. Jr. BCR National Lab., Pittsburgh, PA (USA). 
20 Mar 1991. 14p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG22-90PC90169. (BCRNL-L-1629). Order Number 
DE91012789. Source: OSTI; NTIS; GPO Dep. 


Studies on coal combustion in a rotary kiln combustor continued. 
During the months of October, November and December, 1990, 
five major areas have received attention from the project team. 
They are: equipment evaluations and actions; environmental is- 
sues; process analysis and design; rotary reactor comparison and 
test; and trips and presentations. 


19553 (DOE/PC/90751-T11) Transformations of inorganic 
coal constituents in combustion systems: Quarterly report No. 
17, October 1, 1990-December 31, 1990. Boni, A.A. (PSI Tech- 
nology Co., Andover, MA (USA)); Helble, J.J.; Srinivasachar, S.; 
Wilemski, G.; Graham, K.A.; Sarofim, A.F.; Beer, J.M. PSI Technol- 
ogy Co., Andover, MA (USA). Mar 1991. 80p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC22-86PC90751. 
(PS-1024/TR-1107). Order Number DE91011311. Source: OSTI; 
NTIS; GPO Dep. 

The technical objectives of this project are: a. To: (1) define the 
partitioning of inorganic constituents associated with raw coal parti- 
cles among products (including vapors, aerosols, and residual char/ 
ash particles) formed under conditions representative of pulverized 
coal flames as a function of the specific (intrinsic and extrinsic) 
characteristics of the raw coal and the environment in which the 
transformations occur; and (2) characterize the resultant spectrum 
of products in detail. b. To elucidate and quantify the fundamental 
processes (involving basic principles of physics, chemistry, thermo- 
dynamics) by which transformations of the inorganic constituents 
occur. (c) To develop, based on the information required in a. and 
b. above, a tractable process model capable of predicting the sig- 
nificant features of the transformation process, most importantly, 
the nature and distribution of products. This report summarizes 
work accomplished during the seventeenth quarter of this project. 
The work discussed herein highlights: the recent completion of va- 
porization modeling at the Massachusetts Institute of Technology 
(M.I.T.), and the summarization of ash vaporization results from 
coals and synthetic chars; at PS] Technology Company (PSIT), in 
examining the stickiness of pure montmorillonite as a model clay 
compound; and also at PSIT, in applying the Engineering Model for 
ash particle size and composition to Kentucky No. 11 combustion 
results. 21 refs., 26 figs., 3 tabs. 


19554 (NEI-DK-566) Optimization of low NO, techniques 
for fueling with coal fines. Energiministeriets Energiforskn- 
ingsprogram. Braendsler og forbraendingsteknik. Glarborg, P.; 

Hadvig, S. Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. 
for Varme- og Klimateknik. Apr 1990 173p. (in Danish). Contract 
EM-1323/86-3. Order Number DE91793016. Source: OSTI; NTIS 
(US Sales Only). 

EFP-86. 

From analysis of the nitrogen chemistry in premixed, laminar 
coal-dust flames the physical and chemical processes, which are 
most important for conversion of fuel-N to NO and Nz were identi- 
fied. The following NO,-control methods for coal-dust firing: staged 
combustion, low-NO,-burners and reburning, and set up guidelines 
for optimizing these techniques are discussed. The coal-dust 
flames analyzed are characterized by considerable conversion of 
fuel-N to Nz in the early devolatilization zone. It is indicated that 
several processes contribute to enhance No2-information early in 
the flames, including formation of fuel-rich volatile clouds, hetero- 
geneous reduction of NO on soot, and heterogeneous reduction of 
N-volatiels emanating from particles burning on the surface. We 
consider the soot+NO-reaction to be more important in the bitumi- 
nous flames, while No-formation on coal-particle surfaces would be 
more important in the subbituminous coal-dust flames. Kinetic con- 
siderations suggest that N-volatiles dependent on coal rank can be 
released as both HCN and Ns. In the post-flame region gas- 
phase chemistry is almost frozen due to low levels of O2 and rapid 
removal of radicals on char surfaces. Heterogeneous removal pro- 
cesses define NO profiles. In the bituminous coal-dust flames 
NO-levels are fairly constant. Reduction of NO on soot from the 
richer bitumenous flame is probably not important in the post-flame 
zone, possibly du to chemical annealing of the soot. The NO con- 
sumption occurring in the subbitumineous post-flame region is 
attributed to surface-catalyzed reduction of NO by NH3. Char-N re- 
lease occurs in all four flames. The amount and speciation seems 
to depend on coal-rank and temperature, with NH, being favored 
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in the subbituminous flames, and HCN and perhaps No in the bitu- 
minous flames. (AB) 64 refs. 


19555 An in-bed tube bank for a fiuidized-bed combustor. 
Hemenway, L.F. Jr. To Dept. of Energy. 8 Aug 1989. USA Patent 
patent application 7-390,849. 13p. Sponsored by USDOE, Wash- 
ington, DC (USA). Order Number DE91011629. Source: OSTI; 
NTIS; GPO Dep. 

Fluidized-bed combustors have long been used to facilitate the 
combustion of low-quality fuels and more recently as a means for 
the clean burning of coal. In a fluidized-bed combustor fuel is fed 
into a bed of reactive or inert particulate material while air is in- 
jected into the bed and passed up through the bed, causing the bed 
material to act like a turbulent fluid. Where the combustor is utilized 
for steam generating one or more boiler tubes are positioned so as 
to span the bed while submerged in the bed, and as fuel is burned 
within the bed water is injected into the boiler tubes and heated, 
thereby generating steam. An in-bed tube bank is described for a 


fluidized bed combustor. The tube bank of the present invention ~ 


comprises one or more fluid communicating boiler tubes which de- 
fine a plurality of selectively spaced boiler tube sections. The tube 
sections are substantially parallel to one another and aligned in a 
common plane. The tube bank further comprises support members 
for joining adjacent tube sections, the support members engaging 
and extending along a selected length of the tube sections and 
spanning the preselected space there between 4 figs. 


19556 Supersonic coal water slurry fuel atomizer. Becker, 
F.E.; Smolensky, L.S.; Balsavich, J. To Dept. of Energy. 1 Nov 
1989. USA Patent patent application 7-430,032. 16p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC22-87PC79650. 
Order Number DE91011674. Source: OSTI; NTIS; GPO Dep. 

A supersonic coal water slurry atomizer utilizing supersonic gas 
velocities to atomize coal water slurry is provided wherein atomiza- 
tion occurs externally of the atomizer. The atomizer has a central 
tube defining a coal water slurry passageway surrounded by an 
annular sleeve defining an annular passageway for gas. A con- 
verging/diverging section is provided for accelerating gas in the 
annular passageway to supersonic velocities. 3 figs. 


19557 (SAND-91-8217) Coal combustion science quarterly 
progress report, January—March 1991. Hardesty, D.R. (ed.); 
Baxter, L.L.; Fletcher, T.H.; Hurt, R.H.; Yang, N.Y.C. Sandia Na- 
tional Labs., Livermore, CA (USA). May 1991. 113p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DR00789. 
Order Number DE91013133. Source: OSTI; NTIS; GPO Dep. 

Research continued on coal combustion. Tasks include: (1) Coal 
Devolatilization. The objective is to characterize the physical and 
chemical processes that constitute the early devolatilization phase 
of coal combustion as a function of coal type, heating rate, particle 
size and temperature, and gas phase temperature and oxidizer 
concentration. During FY91 the emphasis is on data compilation 
and documentation of the chemical percolation devolatilization 
model; (2) Coal Char Combustion. The objective is to characterize 
the physical and chemical processes involved during coal char 
combustion as a function of coal type, particle size and tempera- 
ture, and gas phase temperature and oxygen concentration. During 
FY91 the emphasis is on data compilation for the suite of PSOC 
coals, determination of the effect of devolatilization conditions on 
char reactivity, and determination of char reactivity at high carbon 
conversions; and (3) fate of mineral matter during coal combustion. 
The objective is to establish a quantitative understanding of the 
mechanisms and rates of transformation, fragmentation, and depo- 
sition of mineral matter in coal combustion environments as a 
function of coal type, particle size and temperature, the initial forms 
and distribution of mineral species in the unreacted coal, and the 
local gas temperature and composition. A particular goal is deter- 
mining the importance of fragmentation in the evolution of the 
particle size distribution during coal combustion. 31 refs., 44 figs., 
5 tabs. 
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19558 (DOE/EIA-0121(90/4Q)) Quarterly coal report, 
October-December 1990. USDOE Energy Information Administra- 
tion, Washington, DC (USA). Office of Coal, Nuclear, Electric and 
Alternate Fuels. May 1991. 141p. Sponsored by USDOE, Washing- 
ton, DC (USA). Order Number DE91012762. Source: OSTI; NTIS; 
GPO; GPO Dep. 

This report provides comprehensive information about US coal 
production, exports, imports, receipts, consumption, and stocks to 
a wide audience, including Congress, Federal and State agencies, 
the coal industry, and the general public. To provide a complete 
picture of coal supply and demand in the United States, historical 
information and forecasts have been integrated in this report. 7 
figs., 37 tabs. 


19559 (DOE/EIA-0226(91/05)) Electric Power Monthly, May 
1991. USDOE Energy Information Administration, Washington, DC 
(USA). Office of Coal, Nuclear, Electric and Alternate Fuels. 16 May 
1991. 179p. Sponsored by USDOE, Washington, DC (USA). Order 
Number DE91012882. Source: OSTI; NTIS; GPO; GPO Dep. 

This publication provides monthly statistics at the national, Cen- 
sus division, and State levels for net generation, fuel consumption, 
fuel stocks, quantity and quality of fuel, cost of fuel, electricity 
sales, revenue, and average revenue per kilowatthour of electricity 
sold. Data on net generation are also displayed at the North Ameri- 
can Electric Reliability Council (NERC) region level. Additionally, 
statistics at the company and plant level are published in the 
electric power monthly (EPM) on capability of new plants, net gen- 
eration, fuel consumption, fuel stocks, quantity and quality of fuel, 
and cost of fuel. 4 figs., 52 tabs. 


02 PETROLEUM 


19560 (DOE/FE-0222P) Naval petroleum and oll shale re- 
serves: Fiscal year 1990 annual report of operations. USDOE 
Assistant Secretary for Fossil Energy, Washington, DC (USA). Of- 
fice of Naval Petroleum and Oil Shale Reserves. [1990]. 60p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91011757. Source: OSTI; NTIS; GPO Dep. 

Under the Naval Petroleum Reserves Production Act of 1976, 
production was authorized for six years and, based on findings of 
national interest, the President was allowed to extend production 
authority in three-year increments. President Reagan exercised this 
authority three times, and as a result of President Bush's decision 
of October 3, 1990, production is currently authorized through April 
5, 1994. The report on which President Bush based his recent ac- 
tion concluded that production, in contrast to shut-in, would provide 
higher economic and national security benefits. Four separate 
chapters discuss the operations at the three Naval Petroleum Re- 
serves in California (2) and Wyoming and at the two Naval Oil 
Shale Reserves in Utah and Colorado. Topics include production, 
exploration, construction activities, economics, environmental is- 
sues, safety and health, litigation, and administrative cases. An 
appendix contains 24 tables of data on production, revenues, and 
will drilling. 18 figs. 


19561 (IMMR-88/101, pp. 69-73) Highlights of the Fourth 
International Conference on Heavy Crude and Tar Sends, Ed- 
monton, Alberta Aug. 7-12, 1988. Omana, R. (UNITAR/UNDP 
Information Center for Heavy Crude and Tar Sands, New York, NY 
(USA)). Kentucky Univ., Lexington, KY (USA). Inst. for Mining and 
Minerals Research. May 1989. (CONF-881128—-: 1988 Eastern oil 
shale symposium, Lexington, KY (USA), 30 Nov - 2 dec 1988). In 
Proceedings: 1988 Eastern Oil Shale Symposium. 400p. Order 
Number DE91008070. Source: OST!; NTIS. 

Originally, sessions were planned in the following area: (1) char- 
acterization of heavy crude and bitumen; (2) resource definition; (3) 
exploration; (4) drilling; (5) production; (6) transportation; (7) 
upgrading and refining; (8) marketing; (9) economics; (10) govern- 
ment policy and activities; (11) international cooperation; (12) 
environmental management and (13) legal aspects. However, due 
to the diversity of abstracts presented the topics were regrouped 
into four major areas of interest which correspond to the four simul- 
taneous sessions. Group | mainly contained papers dealing with the 





hardware i.e.: Shaft and tunnel geotechnical; drilling; well comple- 
tions; artificial lift; formation damage; facilities and transportation. 
Group || dealt with the resource and its planned development i.e.: 
government; environment; geology; resource characterization; re- 
source estimates; resource development; analytical; geochemistry; 
and properties. Group Ill dealt with in situ recovery of the resource 
i.e.: field projects; recovery processes; reservoir engineering; moni- 
toring; combustion properties; and in situ combustion. Group IV 
dealt with mining extraction and down stream processing. The cor- 
responding areas in this group were extraction; upgrading; coke 
utilization and retorting/mining respectively. The paper reviews new 
processes and information presented at the conference; gives per- 
spectives from developing as well as developed countries; and 
summarizes 8 conclusions reached at the conference. 


0202 Reserves, Geology, and Exploration 
Refer also to citation(s) 19568, 19612 


19562 (BHR-60) Resistivity probes for borehole measur- 
ing. Hovgaard, J. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Afd. for Elektrofysik. Sep 1990. 35p. (in Danish). Order 
Number DE91793000. Source: OSTI; NTIS (US Sales Only). 

Various aspects of resistivity measurements in boreholes are 
dealt with. The models used were point electrode models and infi- 
nite uniform media. This simplification of the geometry meant that 
relations between the resistivity, the currents and the voltage could 
be expressed analytically, thus giving a better understanding of the 
measuring principle. The possibilities for the interpretion of the 
resistivity logs are handled with special regard to oil and gas de- 
tection. It is claimed that resistivity logs are very informative in this 
respect. (AB). 


19563 (DOE/EIA-0523(90/3Q)) International oll and gas 
exploration and development activities: Quarterly report, July— 
September 1990. USDOE Energy Intormation Administration, 
Washington, DC (USA). Office of Oil and Gas. 18 Apr 1991. 52p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91013055. Source: OSTI; NTIS; GPO; GPO Dep. 

This report is part of an ongoing series of quarterly publications 
that monitors discoveries of oil and natural gas in foreign countries 
and provides an analysis of the reserve additions that result. The 
report is prepared by the Energy Information Administration (EIA) 
of the U.S. Department of Energy (DOE) under the Foreign Energy 
Supply Assessment Program (FESAP). It presents a summary of 
discoveries and reserve additions that result from recent interna- 
tional exploration and development activities. It is intended for use 
by petroleum industry analysts, various government agencies, and 
political leaders in the development, implementation, and evaluation 
of energy plans, policy, and legislation. 28 rets., 10 figs., 4 tabs. 


19564 (DOE/FE-0221P) Report to the Congress on candi- 
date sites for expansion of the Strategic Petroleum Reserve to 
one billion barrels. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (USA). Office of Strategic Petroleum Reserve. Mar 
1991. 200p. Sponsored by USDOE, Washington, DC (USA). Order 
Number DE91013172. Source: OSTI; NTIS; GPO Dep. 

This report has been prepared in response to the Senate Report 
No. 101-534 accompanying the bill which was enacted as the De- 
partment of the Interior and Related Agencies Appropriations Act 
tor Fiscal Year 1991. Senate Report 101-534 requested the Depart- 
ment of Energy to initiate construction planning for an expansion of 
the Strategic Petroleum Reserve to one billion barrels and to report 
to the Committees on Appropriations by March 15, 1991, regarding 
recommended storage sites, the proposed method of storage, a 
conceptual pian for storage and distribution facilities, and prelimi- 
nary construction cost estimates. The Department of Energy's 1989 
Report to the Congress entitled Report to Congress on Expansion 
of the Strategic Petroleum Reserve to One Billion Barrels provides 
a background and point of departure for this report. An analysis of 
expansion of the Strategic Petroleum Reserve has been directed 
toward the expected US petroleum market and likely crude oil dis- 
tribution systems in the Year 2000. The projections in this report do 
not assume implementation of the National Energy Strategy (NES). 
The Department has initiated an environmental review process in 
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accordance with NEPA and completed an analysis of the 1976 Pro- 
grammatic Environmental impact Statement (EIS) and its 1979 
Supplement which addressed expansion of the Reserve to one bil- 
lion barrels. The analysis concludes that another supplement to the 
Reserve's Programmatic EIS likely will not be required to support 
its expansion to one billion barrels. The appropriate site-specific 
NEPA document will be prepared. 72 refs., 27 figs., 7 tabs. 


19565 (DTH-LFE-RE-90-5) Two phase flow in fractures 
porous structures. Olsen, N. Danmarks Tekniske Hoejskole, Lyn- 
gby (Denmark). Lab. for Energiteknik. 1990. 178p. (In Danish). 
Order Number DE91793011. Source: OSTI; NTIS (US Sales Only). 

This report presents a theoretical and experimental examination 
of water imbibition in a fractured porous media. A Finite Element 
model has been developed to simulate the saturation distribution in 
the fracture-matrix system. The used interpolation technique per- 
mits saturation discontinuity across the fracture-matrix interface. In 
the experimental setup the fracture and the matrix properties are 
presented by high and low permeabel granular glass, packet in a 
13cmx13.cmx3.5em test cell. At the initial condition of the imbibi- 
tion experiment the porous media is filled with oil and residual 
water. During the experiment, water is injected from below into a 
vertical fracture. When the water imbibes from the fracture into the 
matrix the oil is expelled from the matrix. The saturation distribution 
in the cell is measured using a resistivity method. The saturation is 
measured in 56 points in the matrix and in 8 points in the fracture, 
which makes a detailed mapping of the saturation distribution pos- 
sible both in the fracture and the matrix. Good agreement between 
measured and calculated results is obtained even though there is a 
systematic error in the last part of the imbibition process. Using 
scaling laws the displacement experiments are scaled to reservoir 
conditions. (author) 26 refs. 


19566 (FRCEA-TH-342) Magnetic induction and suscepti- 
bility logging: case of sedimentary formations interpretation 
tor magnetostratigraphic applications. Augustin, A. CEA Centre 
d’Etudes Nucleaires de Grenoble, 38 (France). Lab. d’Electronique 
et de Technologie de |'Informatique; Grenoble-1 Univ., 38 (France). 
Oct 1990. 211p. (Iih-Frefich). Order ~— DE91787406. Source: 
OSTI; NTIS (US Sales Only). 

An original method is developed tor the determination of the suc- 
cession of residual magnetism polarities in a borehole. Age of a 
geologie formation is so obtained which is of great interest for 
prospection. Total magnetic induction and susceptibility are continu- 
ously measured in an exploratory well of the Paris basin. Quality of 
record is verified by correlation between wells by comparison of 
successive records in the same borehole and by comparison with 
core samples for validation in respect to classical techniques of pa- 
leomagnetism. Succession of residual magnetism along a borehole 
is determined with a very high vertical resolution by interpreting 
curves from two different probes. 


19567 (NEI-DK-563) Stable isotope geochemistry in 
source rock types, oll and gas in Denmark: Concluding report. 
Bucharat, B.; Cederberg, T. Copenhagen Univ. (Denmark). Inst. for 
Historisk Geologi. 1987 73p. (in Danish). Contract EM-2251-302. 
Order Number DE91793010. Source: OSTI; NTIS (US Sales Only). 

EFP-83. 

The aim of the project was to classify Danish source rocks and 
hydrocarbon formations in accordance with carbon and hydrogen 
isotope composition and to determine possibilities for correlating 
types of source rocks with oil and gas incidence on the basis of 
the isotope composition. New information has been acquired on 
the lower paleozoic alum layers (which have source potentials, in 
the eastern part of Denmark), the geochemical conditions in the ju- 
rrasic formation in northern Denmark where there are also source 
rocks, oil and source rock correlations in the Danish part of Central 
Graben and general subjects connected with carbon/isotope condi- 
tions in organic materials. (AB) 14 refs. 
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19568 (DOE/BC-91/4/SP) Bartlesville Project Office FY 
1990 Annual report. USDOE Bartlesville Project Office, OK (USA). 
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Apr 1991. 36p. Sponsored by USDOE, Washington, DC (USA). Or- 
der Number DE91002236. Source: OSTI; NTIS; GPO Dep. 

The Bartlesville Project Office (BPO) was established in 1983 to 
succeed the Bartlesville Energy Technology Center (BETC). Its lead 
mission from the Office of Fossil Energy (FE) of the US Depart- 
ment of energy is to plan and implement research in the Enhanced 
Oil Recovery (EOR) and Advanced Extraction and Process Tech- 
nology (AEPT) subprograms of the Petroleum Program. As such, 
BPO oversees some 160 research projects falling within these two 
broad subprograms and support activities. These projects, form the 
major portion of DOE's National Petroleum Research Program. The 
EOR subprogram consists of two research categories: Light Oil 
and Heavy Oil. These two categories include research activities in: 
(1) geoscience and reservoir characterization, (2) chemical flooding 
(3) gas flooding, (4) thermal recovery, (5) novel technology, and (6) 
microbial EOR. The AEPT subprogram includes research activities 
in (1) fundamental geoscience and extraction research, (2) support- 
ing technology and environmental research, and (3) university 
geoscience research. 8 figs., 5 tabs. 


19569 (DOE/BC/14200-4) Statistically designed study of 
the variables and parameters of carbon dioxide equations of 
state: Final report. Donohue, M.D.; Naiman, D.Q.; Jin, Gang; 
Loehe, J.R. Johns Hopkins Univ., Baltimore, MD (USA). May 1991. 
311p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract AC22-89BC14200. Order Number DE91002240. Source: 
OSTI; NTIS; GPO Dep. 

Carbon dioxide is used widely in enhanced oil recovery (EOR) 
processes to maximize the production of crude oil from aging and 
nearly depleted oil wells. Carbon dioxide also is encountered in 
many processes related to oil recovery. Accurate representations 
of the properties of carbon dioxide, and its mixtures with hydrocar- 
bons, play a critical role in a number of enhanced oil recovery 
operations. One of the first tasks of this project was to select an 
equation of state to calculate the properties of carbon dioxide and 
its mixtures. The equations simplicity, accuracy, and reliability in 
representing phase behavior and thermodynamic properties of mix- 
tures containing carbon dioxide with hydrocarbons at conditions 
relevant to enhanced oil recovery were taken into account. We also 
have determined the thermodynamic properties that are important 
to enhanced oil recovery and the ranges of temperature, pressure 
and composition that are important. We chose twelve equations of 
state for preliminary studies to be evaluated against these criteria. 
All of these equations were tested for pure carbon dioxide and 
eleven were tested for pure alkanes and their mixtures with carbon 
dioxide. Two equations, the ALS equation and the ESD equation, 
were selected for detailed statistical analysis. 54 refs., 41 figs., 36 
tabs. 


19570 (DOE/BC/14203-4) An innovative drilling system. 
Nees, J.; Dickinson, E.; Dickinson, W.; Dykstra, H. Petroiphysics, 
Inc., San Francisco, CA (USA). May 1991. 85p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC22-89BC14203. 
Order Number DE91002242. Source: OSTI; NTIS; GPO Dep. 

The principal project objectives were the following: To demon- 
Strate the capability of the Ultrashort Radius Radial System to drill 
and complete multiple horizontal radials in a heavy oil formation 
which had a production history of thermal operations. To study the 
effects that horizontal radials have on steam placement at specific 
elevations and on reducing gravity override. To demonstrate that 
horizontal radials could be utilized for cyclic production, i.e. for pur- 
poses of oil production as well as for steam injection. Each of 
these objectives was successfully achieved in the project. Early 
production results indicate that radials positively influenced cyclic 
performance. This report documents those results. 15 refs., 29 
figs., 1 tab. 


19571 (DOE/BC/14204—9) Cyclic CO2 injection for light oll 
recovery, performance of e cost shared field test in Louisiana. 
Bassiouni, Z.A. Louisiana State Univ., Baton Rouge, LA (USA). 
Dept. of Petroleum Engineering. [1991]. 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG22-89BC14204. Order 
Number DE91012192. Source: OSTI; NTIS; GPO Dep. 

The ultimate objective of this research is to provide a base of 
knowledge on the COz huff ‘n’ puff process for the enhanced re- 
covery of Louisiana crude oil. Project goals include laboratory 


28 ERA Vol. 16, No. 8 


corefloods to investigate several parameters important to the pro- 
cess, and numerical simulation to interpret coreflood results. 
Additional activities include construction and analysis of a field test 
data base to facilitate target reservoir screening, and to identify 
sensitive operational parameters. The information from laboratory 
corefloods and data base evaluations will be used in the design 
and implementation of a Department of Energy sponsored field 
test. The results of all laboratory and field evaluations will be made 
available to the industry through workshops, periodic reports, and 
meetings. 1 ref., 3 figs., 1 tab. 


19572 (DOE/BC/14600—-8) Modification of chemical and 
physical factors in steamflood to increase heavy oil recovery: 
Annual report for October 1, 1989-September 30, 1990. Yortsos, 
Y.C. University of Southern California, Los Angeles, CA (USA). 
Dept. of Chemical Engineering. Apr 1991. 185p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG22-90BC14600. 
Order Number DE91002234. Source: OSTI; NTIS; GPO Dep. 

Three aspects of vapor-liquid flow in porous media were ad- 
dressed: (i) Extension of a previous vapor-liquid model for solution 
gas-drive to a water liquid-water vapor (steam) system in a pore 
network; (ii) Visualization of steam injection in Hele-Shaw cells and 
glass micromodels; and (iii) Macroscopic description of concurrent 
vapor-liquid flow in porous media. Significant progress was made 
in the study of reservoir heterogeneity and its effects on flow pro- 
cesses. The authors have considered three general areas: (i) The 
representation of naturally fractured systems; (ii) The large-scale 
averaging (derivation of pseudo-functions) for displacement in 
macroscopically heterogeneous systems; and (iii) The study of par- 
allel flow, typically encountered in long and narrow reservoirs. The 
third area of research in this report involves chemical additives for 
the improvement of recovery efficiencies. The authors have been 
studying the following three aspects: (i) Caustic additives at ele- 
vated temperatures; (ii) Foam generation; and (iii) Non-Newtonian 
flow in porous media. The study of caustic injection at elevated 
temperatures, specifically the silica dissolution and caustic con- 
sumption, has been terminated. A technical report will summarize 
the results obtained. Here, the authors address the remaining as- 
pects (ii) and (iii). 107 refs., 87 figs., 4 tabs. 


19573 (DOE/BC/14600-9) Percolation models for boiling 
and bubble growth in porous media. Yortsos, Y.C. University of 
Southern California, Los Angeles, CA (USA). May 1991. 33p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-90BC14600. Order Number DE91002241. Source: OSTI; 
NTIS; GPO Dep. 

We analyze the liquid-to-vapor phase change in_ singie- 
component fluids in porous media at low superheats. Conditions 
typical to steam injection in porous media are taken. We examine 
nucleation, phase equilibria and their stability, and the growth of 
vapor bubbles. Effects of pore structure are emphasized. It is 
shown that at low supersaturations, bubble growth can be 
described as a percolation process. In the absence of spatial gradi- 
ents, macroscopic flow properties are calculated in terms of 
nucleation parameters. A modification of gradient percolation is 
also proposed in the case of spatial temperature gradients, when 
solid conduction predominates. 22 refs., 10 figs., 1 tab. 


19574 (DOE/EIA-M-034(91)) Model methodology and data 
description of the Production of Onshore Lower 48 Oil and 
Gas model. USDOE Energy Information Administration, Washing- 
ton, DC (USA). Reserves and Natural Gas Div. Apr 1991. 132p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91012757. Source: OSTI; NTIS; GPO; GPO Dep. 

The Department of Energy’s Energy Information Administration 
(EIA) provides forecasts of energy activities as well as historical 
energy data to the general public. The need to provide reliable and 
relevant energy forecasts has led to the development of a model to 
forecast oil and natural gas supply activities in the midterm. The 
model is named the Production of Onshore Lower 48 Oil and Gas 
(PROLOG). This report documents the version of PROLOG that 
was used to produce the oil and gas supply forecast that served as 
input to other EIA models, which in turn produced forecasts for the 
Annual Energy Outlook 1991. It is anticipated that there will be 
subsequent revisions of the model to reflect improvements and al- 
ternative uses; therefore, there will be subsequent versions of the 





model documentation to reflect these modifications. This report 
presents the methodology used in the PROLOG model as well as 
the data inputs, data transformations, and model summary. The 
documentation is intended for use by energy analysts and others 
interested in specific information on how EIA forecasts domestic oil 
and gas production. 11 refs., 2 figs. 


19575 (DOE/MC/22044-15) Improved CO, enhanced oil re- 
covery — Mobility control by in-situ chemical precipitation: 
Final report. Ameri, S.; Aminian, K.; Wasson, J.A.; Durham, D.L. 
West Virginia Univ., Morgantown, WV (USA). Dept. of Petroleum 
and Natural Gas Engineering. Jun 1991. 126p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC21-85MC22044. 
Order Number DE91002243. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this study has been to evaluate the feasi- 
bility of chemical precipitation to improve CO2 sweep efficiency and 
mobility control. The laboratory experiments have indicated that car- 
bonate precipitation can alter the permeability of the core samples 
under reservoir conditions. Furthermore, the relative permeability 
measurements have revealed that precipitation reduces the gas 
permeability in favor of liquid permeability. This indicates that pre- 
cipitation is occurring preferentially in the larger pores. Additional 
experimental work with a series of connected cores have indicated 
that the permeability profile can be successfully modified. However, 
Ph control plays a critical role in propagation of the chemical pre- 
cipitation reaction. A numerical reservoir model has been utilized to 
evaluate the effects of permeability heterogeneity and permeability 
modification on the CO2 sweep efficiency. The computer simulation 
results indicate that the permeability profile modification can signifi- 
cantly enhance CO> vertical and horizontal sweep efficiencies. The 
scoping studies with the model have further revealed that only a 
fraction of high permeability zones need to be altered to achieve 
sweep efficiency enhancement. 64 refs., 30 figs., 16 tabs. 


19576 (DOE/MC/26031—4) Field verification of CO2-foam: 
Final report. Martin, F.D.; Heller, J.P.; Weiss, W.W. New Mexico 
Inst. of Mining and Technology, Socorro, NM (USA). New Mexico 
Petroleum Recovery Research Center. May 1991. 36p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract FG21- 
89MC26031. Order Number DE91002239. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of this project are to: (1) conduct reservoir stud- 
ies, laboratory tests, simulation runs, and field tests to evaluate the 
use of foam for mobility control or fluid diversion in a New Mexico 
CO, flood, and (2) evaluate the concept of CO2-foam in the fiekd 
by using a reservoir where COz flooding is ongoing, characterizing 
the reservoir, modeling the process, and verifying the effective- 
ness. Seven tasks were identified for the successful completion of 
this four-year project: (1) evaluate and select a field site, (2) de- 
velop an initial site-specific plan, (3) conduct laboratory CO2-foam 
mobility tests, (4) perform reservoir simulations, (5) design the 
foam slug, (6) implement a field test, and (7) evaluate results. This 
report provides results of the first year of the four-year project. By 
evaluating information from candidate COz floods, a suitable field 
site in New Mexico, the East Vacuum Grayburg/San Andres Unit, 
has been identified as appropriate for the proposed work. The first 
batch of representative reservoir cores have been received from 
Phillips Petroleum Company. The laboratory tests will begin as 
soon as this core material has been assessed, and after plugs 
have been cut and prepared. These tests will consist of both CO2- 
foam mobility measurements, and surfactant adsorption tests. The 
advisory team agreed that an observation well in the pattern area 
would be desirable for providing cores and logs that will improve 
reservoir characterization as well as for monitoring foam perfor- 
mance. Reservoir simulation studies will begin during the next 
quarter. 5 refs., 7 figs., 4 tabs. 


19577 (ETDE-mf -1785667) Refinement of techniques tor 
measuring the intertacial surface tension between two clear 
(transparent) fluids. Final report. Marx, C.; Gunia, H.P. Techni- 
sche Univ. Clausthal, Clausthal-Zellerteld (Germany, F.R.). Inst. 
fuer Tiefbohrtechnik, Erdoel- und Erdgasgewinnung. Jul 1990 27p. 
(In German). Order Number DE91785667. Source: OSTI; NTIS 
(US Sales Only). 

A spinning drop interfacial densiometer was refined and tested 
for computer-aided application to clear systems. A measurement 
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and regulation programme was developed for the control system, 
and the densiometer initially tested for interfacial surface tension 
measurements in ‘clear/opaque’ fluid systems. Here interfacial 
surface tension measurements between an opaque oil and a trans- 
parent water/surfactant system were conducted. The SITE-PC 
densiometer was refined for application to 'clear/clear’ fluid sys- 
tems, and also tested. (HK). 


19578 (ETDE-mf—1788380) Retention of sn overall system 
during enhanced oil recovery from reservoirs by means of 
chemical flooding. Final report. Kleinitz, W. Preussag AG Erdoel 
und Erdgas, Hannover (Germany, F.R.); Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.). Sep 1990 
208p. (in German). Contract BMFT 0326191C. Order Number 
DE91788380. Source: OSTI; NTIS (US Sales Only). 

English translation available from FIZ Karlsruhe. 

The economic efficiency of tertiary petroleum production pro- 
cesses is determined by the retention behaviour of the chemicals 
used in the petroleum reservoir. Application-oriented laboratory ex- 
periments on retention in an overall system were carried out in an 
overall system. The experiments started with an analytical charac- 
terisation of the chemical substances used, and of the surrounding 
rock and water phases. The following influencing parameters of 
material loss were considered. Deposit conditions rock composi- 
tion, crude oil properties, chemical substances (0.g. mixed tensides 
and xanthane). (EF). 


19579 (IMMR-88/101, pp. 75-80) The future of heavy oil 
and tar sands technology - A look at the turn of the century. 
Stosur, G.J. (Dept. of Energy, Washington, DC (USA)). Kentucky 
Univ., Lexington, KY (USA). Inst. for Mining and Minerals Re- 
search. May 1989. (CONF-881128-: 1988 Eastern oil shale 
symposium, Lexington, KY (USA), 30 Nov - 2 dec 1988). In Pro- 
ceedings: 1988 Eastern Oil Shale Symposium. 400p. Order 
Number DE91008070. Source: OSTI; NTIS. 

For the remainder of this century, the technology applicable to 
the recovery of heavy oil and bitumen from tar sands is expected 
to evolve gradually. Rather than breakthroughs in technology, small 
but significant improvements are envisioned to increase production 
efficiency and to lower operating costs. Most of these improve- 
ments are thought to be based on vastly improved, inexpensive 
and widely available computer technology which will allow in- 
creased operational efficiency. Other technical advances will 
include the development of computer based expert systems for se- 
lected areas of technology, improvements in the area of reservoir 
sweep efficiency and profile control, routine use of horizontal wells 
where unusual conditions favor their deployment, development of 
systems for improved description of heterogeneities on the interwell 
scale and significantly improved techniques for tracking the move- 
ment of thermal fronts in time and in space. The truly long term 
picture for heavy oil and tar sands remains relatively unchanged, 
despite the sharp reduction of oil prices in 1986. Given the present 
economic situation in the petroleum industry and the limited and 
dispersed US tar sands resources, commercial development of tar 
sands will probably not occur for another ten or more years. Sup- 
ply shortfall is expected to develop in the 1990's when petroleum 
prices begin to rise again as the result of the depletion of conven- 
tional petroleum and continued economic growth, particularly in the 
less developed countries. This shortfall will be increasingly filled by 
heavy crudes and bitumen from tar sands. 


19580 (LBL-26639) A laboratory investigation of foam flow 
in sandstone at elevated pressure. Persoff, P. (Lawrence Berke- 
ley Lab., CA (USA). Earth Sciences Div.); Pruess, K.; Benson, 
S.M.; Radke, C.J.: Witherspoon, P.A. Lawrence Berkeley Lab., CA 
(USA). Jan 1989. 15p. Sponsored by USDOE, Washington, DC 
(USA); Gas Research Inst., Chicago, IL (USA). DOE Contract 
AC03-76SF00098. Contract 5086-271-1160. (CONF-890495-2: 
Society of Petroleum Engineers (SPE) California regional meeting, 
Bakersfield, CA (USA), 5-6 Apr 1989). Order Number 
DE91011912. Source: OSTI; NTIS; GPO Dep. 

Use of a foam as a mobility-control fluid in underground applica- 
tions such as enhanced oil recovery and natural gas or air storage 
in aquifers requires quantitative information on its flow behavior in 
porous media at relevant conditions. Little information is currently 
available in consolidated sands and at pressures characteristic of 
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reservoir depths. We study the flow of foam through a 1.3 um? 
Boise sandstone core at ambient temperature and at back pres- 
sures up to 5.2 MPa (740 psia). Total superficia! velocities range 
from 1 to 45 m/day, and inlet foam qualities range from 0.70 to 
0.996. Sequential pressure taps and gamma-ray attenuation are 
used to measure local flow resistances and liquid saturations dur- 
ing transient displacement and in the steady state. Steady-state 
flow behavior of foam is rationalized in terms of changes in bubble 
texture. We also suggest a unique way of plotting foam flow behav- 
ior such that ali our data collapse to a single constant which is 
characteristic only of the porous medium and the stabilizing surfac- 
tant package. If proven general, this correlation should be very 
useful for estimating foam mobilities as input to numerical simula- 
tions of possible field applications. 29 refs., 13 figs. 


19581 (LBL-30718) An integral equation formulation for 
two-phase flow and other nonlinear flow problems through 
porous media. Chen, Z.; Bodvarsson, G.S.; Witherspoon, P.A. 
Lawrence Berkeley Lab., CA (USA). Sep 1990. 12p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC03-76SF00098. 
(CONF-900906—2: 65. Society of Petroleum Engineers (SPE) an- 
nual technical conference and exhibition, New Orleans, LA (USA), 
23-26 Sep 1990). Order Number DE91014231. Source: OSTI; 
NTIS; GPO Dep. 

Many flow problems encountered in petroleum reservoir engi- 
neering are characterized by nonlinearities and are difficult to solve 
analytically. The concept of a relative mass flow rate function is 
used to arrive at an integral equation formulation for some of these 
nonlinear flow problems. This formulation has some distinct advan- 
tages over existing methods of handling such nonlinear flow 
problems because of its generality and simplicity. The problems 
considered include two-phase fluid displacement including the ef- 
fect of capillary pressure and isothermal transient flow of gas. 
These problems can be described by nonlinear parabolic partial 
differential equations that have self-similar solutions. Exact semi- 
analytical solutions are obtained which can be easily evaluated 
using a rapidly-converging iteration process. A new understanding 
of the mechanism of the displacement of a non- wetting phase by 
a wetting phase has been developed that is dependent on a critical 
value of the dimensionless injection rate constant. 25 refs., 12 figs. 


19582 (NIPER-495) Thermal numerical simulator for labo- 
ratory evaluation of steamflood oil recovery. Sarathi, P. 
National inst. for Petroleum and Energy Research, Bartlesville, OK 
(USA). Apr 1991. 158p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FC22-83FE60149. Order Number 
DE91002238. Source: OSTI; NTIS; GPO Dep. 

A thermal numerical simulator running on an IBM AT compatible 
personal computer is described. The simulator was designed to as- 
sist laboratory design and evaluation of steamflood oil recovery. An 
overview of the historical evolution of numerical thermal simulation, 
NIPER's approach to solving these problems with a desk top com- 
puter, the derivation of equations and a description of approaches 
used to solve these equations, and verification of the simulator us- 
ing published data sets and sensitivity analysis are presented. The 
developed model is a three-phase, two-dimensional multicompo- 
nent simulator capable of being run in one or two dimensions. 
Mass transfer among the phases and components is dictated by 
pressure- and temperature-dependent vapor-liquid equilibria. Grav- 
ity and capillary pressure phenomena were included. Energy is 
transferred by conduction, convection, vaporization and condensa- 
tion. The model employs a block centered grid system with a 
five-point discretization scheme. Both areal and vertical cross- 
sectional simulations are possible. A sequential solution technique 
is employed to solve the finite difference equations. The study 
clearly indicated the importance of heat loss, injected steam 
quality, and injection rate to the process. Dependence of overall re- 
covery on oil volatility and viscosity is emphasized. The process is 
very sensitive to relative permeability values. Time-step sensitivity 
runs indicted that the current version is time-step sensitive and ex- 
hibits conditional stability. 75 rets., 19 figs., 19 tabs. 


19583 (NIPER-502) Improvement of sweep efficiency and 
mobility control in gas flooding. Strycker, A.; Llave, F.M. Na- 
tional Inst. for Petroleum and Energy Research, Bartlesville, OK 
(USA). Apr 1991. 30p. Sponsored by USDOE, Washington, 
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DC (USA). DOE Contract FC22-83FE60149. Order Number 
DE91002229. Source: OSTI; NTIS; GPO Dep. 

The application of carbon dioxide or other gases to extract crude 
oil from depleted reservoirs has been shown to be a technically 
successful process. However, optimized recoveries are often com- 
promised by poor sweep efficiencies because of low gas viscosities 
and densities. A new process was investigated that potentially 
could improve sweep efficiencies by enhancing extractability prop- 
erties of the injected gas with entrainers. Use of a capillary 
viscometer to evaluate enhanced viscosities appeared to be the 
best procedure for evaluating candidate compounds. A mathemati- 
cal treatment was proposed based on predicting entrainer 
solubilities and minimum miscibility pressure alterations for carbon 
dioxide. However, use of many assumptions and approximations 
limited the effectiveness of this approach to qualitative evaluations. 
Some 87 compounds were evaluated using this mathematical treat- 
ment, and certain monoaromatic compounds were identified for 
further laboratory testing. 33 refs., 8 figs., 3 tabs. 


19584 (NIPER—510) Modeling of surfactant transport and 
adsorption in porous media. Chung, F.T.H. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (USA). Apr 1991. 
40p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FC22-83FE60149. Order Number DE91002230. Source: OSTI; 
NTIS; GPO Dep. 

When surfactant solution is flowing in a reservoir formation, sur- 
factants will be diluted by flow dispersion, retained in dead-end 
pores, adsorbed on rock surfaces, or precipitated due to ion 
exchange. The loss of surfactant will be detrimental to the pertor- 
mance of gas foam. Information of surfactant concentration profiles 
in reservoir formations is essential for gas foaming technique de- 
velopment. The major objective of this research is to investigate 
with mathematical models the transport and dynamic adsorption of 
surfactants in porous media. The mathematical models have taken 
into account the convection, dispersion, capacitance, and adsorp- 
tion effects on concentrations of surfactants. Numerical methods 
and computer programs have been developed which can be used 
to match experimental results and to determine the characterization 
parameters in the models. The models can be included in foam 
simulation programs to calculate surfactant concentration profiles in 
porous media. A flow experimental method was developed to mea- 
sure the effluent surfactant concentration, which will be used to 
determine the model parameters. Commercial foaming agent Alipal 
CD-128 was used in this study. Equilibrium adsorption and surfac- 
tant precipitation have been tested. Tracer solutions with a 
nonadsorbing solute such as dextrose and sucrose were used to 
determine the dispersion parameters for the experimental sand- 
pack: thus, the adsorption of the surfactant in the test sand can be 
identified with an adequate model. 49 refs., 21 figs. 


19585 (SAND-—90-0893) Investigation of oll well drill pipe 
stress corrosion cracking failures. Van Den Avyle, J.A. (Sandia 
National Labs., Albuquerque, NM (USA)); Scully, J.R. Sandia Na- 
tional Labs., Albuquerque, NM (USA). Mar 1991. 22p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC04- 
76DP00789. Order Number DE91011766. Source: OSTI; NTIS; 
GPO Dep. 

Eight samples of 4.5 in. steel oil well drill pipe which had perto- 
rated or fractured in use were analyzed to determine the reasons 
for failure. These pipe sections were used for drilling in the Per- 
mian Basin fields of southeastern New Mexico and western Texas. 
Six of the eight samples failed by a common mechanism: stress 
corrosion cracks initiated at the insides of the pipes at the bottoms 
of large corrosion blisters which formed under a plastic protective 
layer. Stress corrosion cracking (SCC) was driven by a differential 
oxygen concentration cell between the drilling fluid (high oxygen) 
and the bottom of the blisters (low oxygen). The stress corrosion 
process occurs by a film rupture-plastic slip-electrochemical disso- 
lution mechanism. Thus crack propagation rates may be altered by 
chemical modification of drilling fluids. Additional crack extension 
occurred by fatigue in some samples; the extent of fatigue cracking 
apparently was determined by the later cyclic history of the pipe. 
Treatment of the drilling fluids to lower the oxygen concentration 
and thus the driving force for SCC has been shown to decrease drill 
pipe loss by perforation in limited drilling to date. 16 refs., 8 figs. 
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Refer also to citation(s) 19457, 19597, 19598, 20479, 20484, 
20499, 20558, 20559, 20560, 20561, 20562, 20563, 20564, 20928 


19586 (ETDE/JP-mf—1787874, pp. 1-10) Energy-saving ac- 
tivity at shifts.: Development and utilization of management 
control screen. Kirisawa, A. (idemitsu Kosan Co. Ltd., Tokyo 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 
1580p. (in Japanese). In Book of energy conservation examples.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

As attaining the liberalization by removing legislative regulations 
to further open up the oil market and intensification of oil buisiness, 
the development of manufactuaring quality control screen was ex- 
amined for the purpose of increasing in production of high value 
added products and lowering manufactuaring expenses. This de- 
velopment made it possible to grasp energy-saving management in 
both production and quality of oil refine system by utilizing a com- 
puter at a glance which it used to take a long time to find out. This 
made it possible to caliculate a loss from the difference of quota- 
tions which changed into an amount of money every three minutes 
as well as to grasp energy-saving management in a short time. 
Energy-saving by rising vapour pressure of light naphtha was intro- 
duced as an example. This is an example of 40 percent pare down 
of fuel consumption rate by perceiving at correlation of vapour 
pressure and fuel consumption rate, and by reconsidering vapour 
pressure target point. 9 figs., 1 tab. 


19587 (ETDE-mf—1785800) Energy recovery from high- 
pressure liquids with standard pumps. Progress report no. 6. 
Gajewski, F. Union Rheinische Braunkohlen Kraftstoff AG, Wessel- 
ing/Koein (Germany, F.R.); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.). [1987] 6p. (in German). Con- 
tract BMFT O3E8500A. Order Number DE91785800. Source: 
OSTI; NTIS (US Sales Only). 

As the project was originally meant to end on the 30.06.1987 the 
pump was subjected to a final permanent operation test. A leak in 
the rotating mechanical seal brought this to a preliminary stop. Fur- 
ther test runs furnished further data on the scheduled objectives. 
Towards the end of the reported period it became apparent that the 
project would be continued by the pump manufacturers Klein, 
Schanzlin and Becker AG, Frankenthal; this delayed the evalua- 
tions, especially on the area of material technology. As tests had to 
be continued KSB extended the project until the 31.08.1988. 
(orig.). 


19588 (ETDE-mf-1785803) Energy recovery trom high- 
pressure liquids with standard pumps. Progress report no. 5. 
Gajewski, F. Union Rheinische Braunkohlen Kraftstoff AG, Wessel- 
ing/Koeln (Germany, F.R.); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.). [1987] 14p. (in German). Con- 
tract BMFT O3E8500A. Order Number DE91785803. Source: 
OSTI; NTIS (US Sales Only). 

The 5th report contains further information on the ‘recoverable 
performance’. Technical studies of the materials showed positive 
results. Supply of sealing liquid to the slide ring packing caused 
problems endangering aggregate safety. Closing down of the Ka 
10 production plant in November gave an opportunity to dismantle 
the pump. (orig.). 


19589 (ETDE-mf—1785804) Energy recovery trom high- 
pressure liquids with standard pumps. Progress no. 4. 
Gajewski, F. Union Rheinische Braunkohien Krattstoff AG, Wessel- 
ing/Koein (Germany, F.R.); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.). [1986] 11p. (In German). Con- 
tract BMFT O3E8500A. Order Number DE91785804. Source: 
OSTI; NTIS (US Sales Only). 

The 4th report contains the first evaluation of experimental data 
on the dependence of the recoverable performance from the gas 
contained in the depressurized product. Supplementary information 
is provided on the project aims ‘Materials testing in permanent op- 
eration’ and ‘Development and testing of operationally safe 
switches’. The results obtained so far were discussed with the 
pump manufacturers Sulzer/Winterthur on the 20.6.86. Technical 
operation presented unexpected problems with the equalisation of 


pressure which relieves the axial thrust and the sealing oil supply 
for the slide ring packings. The electric motor used as generator 
had to be exchanged after winding damage. (orig.). 


19590 (ETDE-mf—1785805) Energy recovery from high- 
pressure liquids with standard pumps. Progress report no. 3. 
Gajewski, F. Union Rheinische Braunkohlen Kraftstoff AG, Wessel- 
ing/Koein (Germany, F.R.); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.). [1986] 20p. (in German). Con- 
tract BMFT 0O3E-8500-A. Order Number DE91785805. Source: 
OST}; NTIS (US Sales Only). 

The third report deals mainly with ‘material technology’ and 
makes first statements on economic efficiency. A preliminary evalu- 
ation of interim results obtained here shows that the material 
chosen for the product and the operational conditions are not ideal. 
Even though production engineering problems and the procure- 
ment of spares caused a temporal standstill of the pumps there are 
further evaluations which substantiate the statements on expected 
economic efficiency contained in the second report. Installation in a 
2. high-pressure plant is being prepared in order not to depend on 
any interruption of operation. (orig.). 


19591 (IMMR-88/101, pp. 61-67) Recent technology ad- 
vances in the CANMET hydrocracking process. Pruden, B.B. 
(Petro-Canada Products, Mississauga, Ontario (Canada)); Jain, 
A.K.; Muir, G. Kentucky Univ., Lexington, KY (USA). Inst. for Min- 
ing and Minerals Research. May 1989. (CONF-881128-: 1988 
Eastern oil shale symposium, Lexington, KY (USA), 30 Nov - 2 dec 
1988). In Proceedings: 1988 Eastern Oil Shale Symposium. 400p. 
Order Number DE91008070. Source: OSTI; NTIS. 

The CANMET hydrocracking process for the upgrading of heavy 
crude oils and residuum was invented at the Canadian Centre for 
Mineral Energy Technology, EMR. CANMET is a once-through, 
high conversion process which utilizes a low-cost additive as a pro- 
cessing aid. The process has been developed by Petro-Canada 
Inc., and Lavalin Inc., who are jointly responsible for commercial- 
ization. It can be e that the CANMET technology will be 
widely used by the worldwide refinery industry in response to 
trends of declining conventional crude oil gravity; increasing heavy 
crude, bitumen and oil sands production, and concentration of re- 
fined product demand in light transportation fuels. Petro-Canada 
Inc. undertook the construction of a 5,000 BPD CANMET demon- 
stration plant at its Montreal refinery in 1983. Since commissioning 
the plant in 1986, Petro-Canada has encountered and overcome 
operating problems typical of major new technology advances. Re- 
cent operations have achieved high conversion rates and stable 
operating conditions on a broad range of heavy crude feedstocks. 
This paper will provide an overview of the technology, and update 
operation of the demonstration plant at Petro-Canada’s Montreal 
refinery. Important technological advances in the preparation of ad- 
ditive and in reactor operation will be highlighted. 


19592 (NIPER-520) Thermodynamic properties of 9% 
methylcarbazole and  1,2,3,4-tetrahydro-9-methyicarbazole. 
Steele, W.V.; Knipmeyer, S.E.; Nguyen, A.; Chirico, R.D. National 
Inst. for Petroleum and Energy Research, Bartlesville, OK (USA). 
Apr 1991. 54p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FC22-83FE60149. Order Number DE91002235. 
Source: OSTI; NTIS; GPO Dep. 

Removal of carbazole and its derivatives from heavy petroleum 
has proved to be particularly difficult using present technology. 
Studies have shown carbazole and its alkyl-homologs are the dom- 
inant nitrogen-containing components in clarified slurry oils, thereby 
indicating their low reactivity and/or formation during cat-cracking 
processes. The results reported here will point the way to the de- 
velopment of new methods of nitrogen removal from carbazole and 
its derivatives. Measurements leading to the calculation of the 
ideal-gas thermodynamic properties are reported for 2 
methylcarbazole and 1,2,3,4-tetrahydro-9-methyicarbazole. For 
studies on 1,2,3,4-tetrahydro-9-methyicarbazole experimental meth- 
ods included combustion calorimetry, adiabatic heat-capacity 
calorimetry, vibrating-tube densitometry, comparative ebulliometry, 
inclined-piston gauge manometry, and  differential-scanning 
calorimetry (d.s.c.). Adiabatic heat-capacity and combustion calori- 
metric studies were reported previously for 9-methylicarbazole. 
Vapor pressures by comparative ebulliometry and inclined-piston 





ERA Vol. 16, No. 8 31 





gauge manometry, and heat-capacities for the liquid phase by 
d.s.c. are reported here. Entropies, enthalpies, and Gibbs energies 
of formation were derived for the ideal gas for both compounds for 
selected temperatures between 298.15 K and near 700 K. The 
Gibbs energies of formation will be used in a subsequent report in 
thermodynamic calculations to study the reaction pathway of the 
initial hydrogenation step in the carbazole/H2 hydrodenitrogenation 
network. 52 refs., 9 figs., 15 tabs. 


19593 Method of treating intermetallic alloy hydrogenation/ 
oxidation catalysts for improved impurity poisoning resistance, 
regeneration and increased activity. Wright, R.B. To Dept. of En- 
ergy. 12 Feb 1990. USA Patent patent application 7-478,400. 59p. 
Sponsored by USDOE, Washington, DC (USA); Department of the 
Interior, Washington, DC (USA). DOE Contract AC07-761D01570. 
Order Number DE91011574. Source: OSTI; NTIS; GPO Dep. 

The present invention is directed to a method of treating inter- 
metallic alloy hydrogenation/oxidation catalysts with successive 
oxidation catalysts with successive oxidation and hydrogenation 
steps at increased temperature to make the intermetallic alloy hy- 
drogenation or oxidation catalysts less susceptible to deactivation 
by gas impurities, such as hydrogen sulfide; to increase the ability 
of the hydrogenation and oxidation catalysts to regenerate after 
sulfur poisoning; and to increase the activity of the hydrogenation 
and oxidation catalysts to a point close to their original activities af- 
ter gas impurity poisoning and regeneration. The treatment 
processes of the present invention are particularly useful for nickel- 
containing intermetallic alloy hydrogenation catalysts and 
platinum-containing intermetallic alloy hydrogenation catalysts and 
best results are obtained for the zirconium/nickel intermetallic alloy 
hydrogenation catalysts. 23 figs. 


19594 Process for the elimination of mercury and, eventu- 
ally, of arsenic trom hydrocarbons. Courty, P.; Dufresne, P.; 
Boitiaux, J.-P.; Martino, G. 16 Sep 1990. Filed date 16 Mar 1990. 
Canada Patent patent application 2012344. 28p. (in French). 
Source: Micromedia Ltd., Technical information Centre, 165 Hotel 
de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada J8X 
3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

It is known that liquid condensate byproducts of oil and gas 
production may contain trace amounts of metallic compounds, gen- 
erally in the form of organometallic complexes. These compounds 
act to poison catalysts used in further processing of these byprod- 
ucts, and it is therefore necessary to remove them. An object of 
this invention is to provide a process for eliminating Hg and As 
from hydrocarbon feeds which does not have the disadvantages of 
previously known processes and which is effective even in feeds 
containing significant amounts of sulfur. According to the invention, 
a mixture of the hydrocarbon feed and hydrogen is contacted with 
a catalyst for removal of the arsenic, the catalyst consisting of at 
least one metal from the group comprising Ni, Co, Fe, Pd, and Pt, 
at least one metal from the group comprising Cr, Mo, W, and U, 
and an active-phase support. The arsenic removal catalyst is fol- 
lowed along the feed path by, or mixed with, a mercury-capturing 
mass containing a sulfide of at least one metal from the group 
comprising Cu, Fe, and Ag, or sulfur, and an active-phase support. 
3 tabs. 
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19595 (ETDE/JP-mi—1787874, pp. 1139-1146) Changing 
LPG carburettor. Shinkai, K. (Kyushu Fuji Sash Co. Ltd., Ku- 
mamoto (Japan)). Energy Conservation Center, Tokyo (Japan). 4 
Feb 1991. 1580p. (in Japanese). In Book of energy conservation 
examples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 
Reduction of electric power was attempted of an aluminum sash 
manufacturing plant by changing to fan type coil from electric 
heater for LPG carburettor (72kW) which was used as one of the 
heat sources. This electric heater wastes electric power because 
the temperature must always be held at certain level regardless of 
changes in demands on the user of the LP gas. In addition, the 
electric heater takes time at start-up for operation. A temperature 
control method was studied according to operating conditions of 14 
furnaces and it was found out that all furnaces can be shut down 
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only during consecutive holidays and that carburettor should be 
operated all the time. Reduction of heater capacity was then re- 
viewed, and the capacity was lowered to 35kW but it could not 
meet the demands from the user. Investigations and studies were 
further conducted on the fan type carburetting coil. As a result, the 
power capacity was reducedby 67.5kW and the annual electric bills 
were reduced by 4,000,000yen. The time to raise temperature to 
80 ° of setting level was done in only one minute, a time saving of 
34 minutes. 5 figs., 4 tabs. 


19596 (ETDE-mf-1785670) Thermoanalytical studies on 
heavy petroleum distillation residues and bitumen. Forschungs- 
bericht des Instituts fuer Erdoelforschung. Kopsch, H. institut fuer 
Erdoelforschung, Clausthal-Zellerteld (Germany, F.R.). 1988 146p. 
(In German). Order Number DE91785670. Source: OSTI; NTIS 
(US Sales Only). 

The report presents thermoanalytical studies in heavy petroleum 
distillation residues and bitumen. Tables, figures and diagrams il- 
lustrate the potential correlations between the technological and 
analytical data and the thermoanalytical characteristics of the 
petroleum product bitumen. The characteristic data of thermo- 
gravimetry are correlated with bitumen consistency data, data from 
chemical and physical analyses, and characteristic data from ther- 
moanalysis. Thermoanalytical methods are used for characterizing 
heavy residues (heavy oils) in terms of their behaviour in thermal 
conversion processes and their oxidation behaviour. The composi- 
tion of the colloid system bitumen, which like crude oils consists of 
petroleum resins and asphaltenes in colloidal dispersion in a dis- 
persion agent, is analyzed after colloid precipitation according to 
Neumann's method. The chemical nature of the bitumen and its 
colloidal constituents is determined by elemental analysis of the el- 
ements C, H, N, S; the measure of aromacity is the atomic ratio 
H:C. A further characterisation step is the determination of the 
mean relative particle mass (mean molar weight) by means of 
vapour pressure osmometry. (orig/HK). 


19597 (ETDE-mf—1785801) Energy recovery from high- 
pressure liquids with standard pumps. Progress report no. 1. 
Gajewski, F. Union Rheinische Braunkohlen Kraftstoff AG, Wessel- 
ing/Koein (Germany, F.R.); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.). [1985] 11p. (In German). Con- 
tract BMFT O3E8500A. Order Number DE91785801. Source: 
OSTI; NTIS (US Sales Only). 

The project ‘Energy recovery with standard pumps from high- 
pressure liquids whose dissolved gas contents are released during 
pressure release’ aims at providing a basis for calculations which, 
if the efficiency is satisfactory, make it possible to use standard 
pumps in various production processes. The first report covers the 
period from the 1st Juli to the 31st December 1984 and contains a 
description of the concept as well as data on the state of works 
and an updated survey of dates. (orig.). 


19598 (ETDE-mf—1785806) Energy recovery from high- 
pressure liquids with standerd pumps. Progress report no. 2. 
Gajewski, F. Union Rheinische Braunkohlen Kraftstoff AG, Wessel- 
ing/Koein (Germany, F.R.); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.). [1985] 10p. (In German). Con- 
tract BMFT O03E-8500-A. Order Number DE91785806. Source: 
OSTI; NTIS (US Sales Only). 

The second report contains first interim results of the various 
project objectives. Pump operation was interrupted several times 
due to operational problems and power failures. The technology 
promises economic efficiency. (orig.). 


0207 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 19579, 20334, 20387, 20388, 20397 


19599 (CEC-91014101) Calitornia Energy Commission 
quarterly oll report, fourth quarter 1990: Volume 10, No. 4. 
Trenschel, D. (ed.). California Energy Commission, Sacramento, 
CA (USA). May 1991. 65p. Sponsored by California Energy Re- 
sources Conservation and Development Commission, Sacramento, 
CA (USA). Source: OSTI; California Energy Commission, Publica- 
tions Unit, 1516 Ninth Street - MS-13, Sacramento, CA 95814. 





This report contains information relating to the petroleum fuels 
market activity in California. Price trends, refinery activities, produc- 
tion, and petroleum company financial statements are included. 14 
figs., 7 tabs. (CBS) 


19600 (DOE/EIA—0109(91/04)) Petroleum supply monthly, 
April 1991. USDOE Energy Information Administration, Washing- 
ton, DC (USA). Office of Oil and Gas. 29 Apr 1991. 157p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91011707. Source: OSTI; NTIS; GPO; GPO Dep. 

Data presented in the PSM [Petroleum Supply Monthly] describe 
the supply and disposition of petroleum products in the United 
States and major US geographic regions. The data series describe 
production, imports and exports, inter-Petroleum Administration for 
Defense (PAD) District movements, and inventories by the primary 
suppliers of petroleum products in the United States (50 States 
and the District of Columbia). The reporting universe includes 
those petroleum sectors in Primary Supply. Included are: 
petroleum refiners, motor gasoline blenders, operators of natural 
gas processing plants and fractionators, inter-PAD transporters, im- 
porters, and major inventory holders of petroleum products and 
crude oil. When aggregated, the data reported by these sectors 
approximately represent the consumption of petroleum products in 
the United States. The tables and figures in the Summary Statistics 
section of the PSM present a time series of selected petroleum 
data on a US level. Most time series include preliminary estimates 
for one month. The Detailed Statistics tables of the PSM present 
statistics for the most current month available as well as year-to- 
date. Industry terminology and product definitions are listed 
alphabetically in the Glossary. 14 figs., 65 tabs. 


19601 (DOE/EIA—0109(91/05)) Petroleum supply monthly, 
May 1991. USDOE Energy Information Administration, Washington, 
DC (USA). Office of Oil and Gas. 29 May 1991. 155p. Sponsored 
by USDOE, Washington, DC (USA). Order Number DE91013350. 
Source: OSTI; NTIS; GPO; GPO Dep. 

Data presented in this report describe the supply and disposition 
of petroleum products in the United States and major US geo- 
graphic regions. The data series describe production, imports and 
exports, inter-Petroleum Administration for Defense (PAD) District 
movements, and inventories by the primary suppliers of petroleum 
products in the United States (50 States and the District of 
Columbia). The reporting universe includes those petroleum sectors 
in Primary Supply. Included are: petroleum refiners, motor gasoline 
blenders, operators of natural gas processing plants and fractiona- 
tors, inter-PAD transporters, importers, and major inventory holders 
of petroleum products and crude oil. When aggregated, the data 
reported by these sectors approximately represent the consumption 
of petroleum products in the United States. 14 figs., 56 tabs. 


19602 (DOE/EIA-0380(91/04)) Petroleum marketing 
monthly, April 1991. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Oil and Gas. 17 May 1991. 186p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91012752. Source: OSTI; NTIS; GPO; GPO Dep. 

The Petroleum Marketing Monthly (PMM) is designed to give 
information and statistical data about a variety of crude oils and re- 
fined petroleum products. The publication provides statistics on 
crude oil costs and refined petroleum products sales for use by 
industry, government, private sector analysts, educational institu- 
tions, and consumers. Data on crude oil include the domestic first 
purchase price, the f.o.b. and landed cost of imported crude oil, 
and the refiners’ acquisition cost of crude oil. Sales data for motor 
gasoline, distillates, residuals, aviation fuels, kerosene, and 
propane are presented. 12 figs., 55 tabs. 


19603 (DOE/EIA-0380(91/05)) Petroleum marketing 
monthly, May 1991. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Oil and Gas. 21 May 1991. 179p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91012207. Source: OSTI; NTIS; GPO; GPO Dep. 

This report is designed to give information and statistical data 
about a variety of crude oils and refined petroleum products. The 
publication provides statistics on crude oil costs and refined 
petroleum products sales for use by industry, government, private 
sector analysts, educational institutions, and consumers. Data on 
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crude oil include the domestic first purchase price, and the f.o.b. 
and landed cost of imported crude oil, and the refiners’ acquisition 
cost of crude oil. Sales data for motor gasoline, distillates, residu- 
als, aviation fuels, kerosene, and propane are presented. 12 figs., 
55 tabs. 


19604 (DOE/EIA—-0520(91/05)) International petroleum 
statistics report, May 1991. USDOE Energy Information Adminis- 
tration, Washington, DC (USA). Office of Energy Markets and End 
Use. 28 May 1991. 64p. Sponsored by USDOE, Washington, DC 
(USA). Order Number DE91012942. Source: OSTI; NTIS; GPO; 
GPO Dep. 

This report presents data on international oil production, con- 
sumption, imports, exports, and stocks. The report has three 
sections. Section 1 contains time series on world oil production, 
and on oil consumption and stocks in the Organization for Eco- 
nomic Cooperation and Development (OECD). This section 
contains annual data beginning in 1973, and monthly data for the 
most recent two years. Section 2 presents an oil supply/ 
consumption balance for the market economies (i.e. non-communist 
countries). This balance is presented in quarterly intervals for the 
most recent two years. Section 3 presents data on oil imports by 
OECD countries. This section contains annual data beginning in 
1982, and quarterly data for the most recent two years. 41 tabs. 


19605 (DOE/IE/10511-T2) China’s oll industry: A decade 
in review and challenges ahead. Fridley, D. East-West Center, 
Honolulu, HI (USA). Resource Systems Inst. Apr 1991. 41p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FG01-861E10511. Order Number DE91012411. Source: OSTI; 
NTIS; GPO Dep. 

As part of the general trend of economic reform in the past 10 
years, Mainland China's energy industries have experienced signifi- 
cant change, but the critical nature of the industry has kept them 
more closely under central control. Prevented from exercising au- 
tonomy over most production and pricing decisions, the energy 
industries failed to enjoy the boom that deregulation produced in 
so many other sectors of the economy. Fearing the inflationary 
consequences of a needed rise in domestic coal, oil, gas, and 
electricity prices, the government stabilized most energy prices, 
which began to fall rapidly in real terms after mid-decade. As a re- 
sult, even the profitable refining sector began to see red ink. 
Energy output initially fell or stagnated in the early 1980s as the in- 
dustry closed down many inefficient producers and reorganized its 
administrative structure. These measures led to a rebound in pro- 
duction, especially after 1983 when a second, higher tier of prices 
was introduced to promote above-quota production. By the end of 
the decade, output of hydropower and coal were up by 100% and 
68% respectively, while crude oil output rose by 30%. The laggard 
has been natural gas; suffering from decades of underinvestment, 
high costs, and low prices, the industry has barely managed to ex- 
ceed the output level reached a decade ago. 11 figs., 9 tabs. 


19606 (NEI-DK-552) Profile of the Danish oftshore indus- 
try. Industriministeriet, Copenhagen (Denmark). Industri- og 
Handelsstyrelsen. 1990 28p. Order Number DE91792996. Source: 
OSTI; NTIS (US Sales Only). 

The present paper “A Profile of The Danish Offshore industry” 
contains a description of the development of the offshore industry 
in Denmark during the last 10 years. The objective of the paper is 
to give an introduction to the industry, and to analyse the develop- 
ment of the industry. This profile is a general description of the 
offshore industry, thus excluding individual company references. It 
is our hope, that this profile, with its supporting "Directory of Dan- 
ish Offshore Industry” will facilitate contact making and business 
leading to mutual benefits for all companies active in the worldwide 
offshore industry. (author) 18 refs. 


0208 Waste Management 
Refer also to citation(s) 19958 


19607 (ANUEAIS/TM—46) Waste management potential for 
the “associated wastes" of oll and gas exploration and 
production. Smith, K.P. Argonne National Lab., IL (USA). Environ- 
mental Assessment and Information Sciences Div. Aug 1990. 65p. 
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Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. Order Number DE91012546. Source: OSTI; NTIS; 
GPO Dep. 

The oil and gas exploration and production (E&P) industry annu- 
ally generates approximately 21.3 x 10° barrels of waste” (US 
Environmental Protection Agency [EPA] 1987). Most of this waste 
(20.9 x 10° barrels) consists of reservoir water produced in con- 
junction with oil and natural gas. Drilling fluids, drill cuttings, and 
rigwash make up approximately 361 x 10° barrels of waste. 
Produced water, drilling fluids, drill cuttings, and rigwash are high- 
volume wastes. The remaining 11 x 10° barrels of waste, less 
than 1% of the total, consists of a variety of by-products referred to 
as “associated wastes.” Associated wastes are low-volume wastes 
intrinsically derived from the primary exploration, development, and 
production operations of the oil and gas industry. This report de- 
scribes the E&P industry’s current methods for managing 
associated wastes, innovative management technologies under de- 
velopment, and the potential to segregate associated wastes from 
high-volume waste streams. This report does not assess the toxic- 
ity of associated wastes or describe the variety of existing state 
regulations that supplement RCRA regulations. Waste minimization 
technologies and practices are discussed in relation to associated 
wastes. 25 refs., 1 tab. 


0209 Environmental Aspects 
Refer also to citation(s) 19655 


19608 (EGG-—10617-2083) Endangered Species Program, 
Naval Petroleum Reserves in California: Annual report, FY 
1989. EG and G Energy Measurements, Inc., Goleta, CA (USA). 
Santa Barbara Operations. Dec 1990. 57p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO08-88NV10617. Order 
Number DE91013053. Source: OSTI; NTIS; GPO Dep. 

The Naval Petroleum Reserves in California (NPR-C) are oper- 
ated by the US Department of Energy (DOE). Construction and 
development activities, which are conducted at Naval Petroleum 
Reserve No. 1 (NPR- 1), potentially threaten the continued exis- 
tence of four federally-listed endangered species: the San Joaquin 
kit fox, (Vulpes macrotis mutica), blunt-nosed leopard lizard (Gam- 
belia silus), giant kangaroo rat (Dipodomys ingens), and Tipton 
kangaroo rat (Dipodomys nitratoides nitratoides). All four are pro- 
tected under the Endangered Species Act of 1973, which declares 
that it is the policy of Congress that all Federal departments and 
agencies shall seek to conserve endangered and threatened 
species and shall utilize their authorities in furtherance of the pur- 
poses of the Act. DOE is also obliged to determine whether actions 
taken by their lessees on Naval Petroleum Reserve No. 2 (NPR-2) 
will have any detrimental effects on endangered species or their 
habitats. The major objective of the Endangered Species Program 
on NPR-1 and NPR-2 is to provide DOE with the scientific exper- 
tise and continuity of programs necessary for continued compliance 
with the Endangered Species Act. The specific objective of this re- 
port is to summarize progress and results of the Endangered 
Species Program made during FY 1989. 5 figs., 16 tabs. 


19609 (UCRL-LR-105199, pp. 31) Pilot demonstration of 
vacuum-induced venting in gasoline-contaminated  solls. 
Boegel, A.J. Lawrence Livermore National Lab., CA (USA). 2 Jan 
1991. In Environmental Technology Program. Annual report FY90. 
51p. Order Number DE91009070. Source: OSTI; NTIS. 

The vacuum-induced venting process has shown success in 
cleaning up subsurface gasoline contamination. Later phases of 
this pilot study will employ dewatering and steam flooding, which 
shows potential for faster and more cost-effective remediation. 


0220 Transport, Handling, and Storage 
Refer also to citation(s) 20628 


0230 Properties and Composition 
Refer also to citation(s) 19596 


34 ERA Vol. 16, No. 8 


19610 (IMMR-88/101, pp. 21-30) Investigation of gasoline 
containing large proportions of non-conventional components. 
Spiro, J.G. (Petro-Canada Products Research and Development, 
Mississauga, Ontario (Canada)); Englbom, J.W.; MaEwen, H.F.; 
Simmons, R.A.; Sawatzky, H. Kentucky Univ., Lexington, KY 
(USA). Inst. for Mining and Minerals Research. May 1989. (CONF- 
881128-: 1988 Eastern oil shale symposium, Lexington, KY 
(USA), 30 Nov - 2 dec 1988). In Proceedings: 1988 Eastern Oil 
Shale Symposium. 400p. Order Number DE91008070. Source: 
OSTIi; NTIS. 

The objective of this study was to consider the nature of Cana- 
dian gasolines of the future. These must be lead free blends 
containing large proportions of tar sands synthetic crude naph- 
thas, naphthas from residuum cracking as well as other 
non-conventional crudes. Extensive experimental reforming investi- 
gations were made on light and heavy Athabasca syncrude 
fractions under different severities to attain two octane levels for 
each fraction. Three distillation cuts of naphtha from catalytically 
cracked residuum were used. These components and those from 
conventional crude, as well as Udex raffinate and polymerization 
gasoline were subjected to detailed chemical characterizations and 
compared to relate properties to chemical compositions. Blends 
were formulated in which conventional components were substi- 
tuted by synthetic components to desired octane and vapor 
pressure levels. Eighteen blends were studied and on the basis of 
the results there are no apparent technical or economical problems 
with gasolines from feedstocks of conventional Western Canadian 
crudes containing 50% of syncrude from Athabasca tar sands. 
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0302 Reserves, Geology, and Exploration 
Refer also to citation(s) 19563, 19567, 19614 


19611 (DOE/ER-0484P, pp. 126-127) Subduction zones as 
exploration targets in the Pacific Northwest: Seismic reflection 
studies. USDOE Office of Energy Research, Washington, DC 
(USA). Jan 1991. In Technology ’90. Accomplishments in technol 
ogy transfer from DOE and its laboratories. 192p. Order Number 
DE91005072. Source: OSTI; NTIS; INIS. 

A series of seismic surveys indicates the presence of a fossil 
subduction zone in the Pacific Northwest. Geophysical Systems 
Corporation of Pasadena, California, is performing these seismic 
surveys under contract with the Morgantown Energy Technology 
Center (METC). Geologists say that subduction zones are good 
potential sources of natural gas. Central to all current research on 
subduction zones is the hypothesis that natural gas is generated in 
sediments carried to great depths, providing a deep gas source 
that may migrate upward to shallower, drillable traps through deep 
fracture systems. Subduction zones can be active (modern) or 
inactive (fossil). Seismic data have been acquired in six surveys to- 
taling 247 linear kilometers (154 miles) in Washington State, from 
the Chehalis Basin on the west to the east flank of the Cascade 
Range near Mt. Rainier. Multiple vibrator sources and a 1,024- 
channel, sign-bit recording system were used to obtain data on 
penetration through variable thicknesses of volcanic rocks. The 
seismic data indicate the presence of a prominent eastward- 
dipping reflector. This reflector has been interpreted as the top of 
the trapped oceanic crust of a fossil subduction zone at the base 
of early Eocene-Paleocene marine sedimentary rocks. The subduc- 
tion zone appears to be as much as 10 kilometers thick, offering a 
rich potential source of natural gas. The Morton Anticline (really an 
anticlinorium or group of anticlines) is a prominent structural fea- 
ture along the route of the seismic surveys. Geologists also 
postulate that the Morton Anticline, which overlies the fossil sub- 
duction zone, may have the potential to trap hydrocarbons in the 
marine sediments. 








19612 (DOE/MC/20422-2963) Geologic characterization of 
tight gas reservoirs: Annual report, FY 1989. Law, B.E. Geolog- 
ical Survey, Denver, CO (USA). Dec 1990. 26p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract Al21-883MC20422. 
Order Number DE91002009. Source: OSTI; NTIS; GPO Dep. 

The objectives of US Geological Survey (USGS) work during FY 
89 were to conduct geologic research characterizing tight gas- 
bearing sandstone reservoirs and their resources in the western 
United States. Our research has been regional in scope but, in 
some basins, our investigations have focused on single wells or 
small areas containing several wells where a large amount of data 
is available. The investigations, include structure, stratigraphy, pet- 
rography, x-ray mineralogy, source-rock evaluation, formation 
pressure and temperature, borehole geophysics, thermal maturity 
mapping, fission-track age dating, fluid-inclusion thermometry, and 
isotopic geochemistry. The objectives of these investigations are to 
provide geologic models that can be compared and utilized in tight 
gas-bearing sequences elsewhere. Nearly all of our work during FY 
89 was devoted to developing a computer-based system for the 
Uinta basin and collecting, analyzing, and storage of data. The data 
base, when completed will contain various types of stratigraphic, 
organic chemistry, petrographic, production, engineering, and other 
information that relate to the petroleum geology of the Uinta basin, 
and in particular, to the tight gas-bearing strata. 16 refs., 3 figs. 


19613 (DOE/MC/20422-2968) Natural gas hydrates on the 
North Slope of Alaska: Final report. Collett, T.S. Geological 
Survey, Menlo Park, CA (USA). Jan 1991. 37p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract Al21-83MC20422. 
Order Number DE91002054. Source: OSTI; NTIS; GPO Dep. 

Gas hydrates are crystalline substances composed of water and 
gas, mainly methane, in which a solid-water lattice accommodates 
gas molecules in a cage-like structure, or clathrate. These sub- 
stances often have been regarded as a potential (unconventional) 
source of natural gas. Significant quantities of naturally occurring 
gas hydrates have been detected in many regions of the Arctic in- 
cluding Siberia, the Mackenzie River Delta, and the North Slope of 
Alaska. On the North Slope, the methane-hydrate stability zone is 
areally extensive beneath most of the coastal plain province and 
has thicknesses as great as 1000 meters in the Prudhoe Bay area. 
Gas hydrates have been identified in 50 exploratory and production 
wells using well-log responses calibrated to the response of an in- 
terval in one well where gas hydrates were recovered in a core by 
ARCO Alaska and EXXON. Most of these gas hydrates occur in 
six laterally continuous Upper Cretaceous and lower Tertiary 
sandstone and conglomerate units; all these gas hydrates are geo- 
graphically restricted to the area overlying the eastern part of the 
Kuparuk River Oil Field and the western part of the Prudhoe Bay 
Oil Field. The volume of gas within these gas hydrates is estimated 
to be about 1.0 x 10' to 1.2 x 10’? cubic meters (37 to 44 trillion 
cubic feet), or about twice the volume of conventional gas in the 
Prudhoe Bay Field. Geochemical analyses of well samples suggest 
that the identified hydrates probably contain a mixture of deep- 
source thermogenic gas and shallow microbial gas that was either 
directly converted to gas hydrate or first concentrated in existing 
traps and later converted to gas hydrate. The thermogenic gas 
probably migrated from deeper reservoirs along the same faults 
thought to be migration pathways for the large volumes of shallow, 
heavy oil that occur in this area. 51 refs., 11 figs., 3 tabs. 
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Refer also to citation(s) 19491, 19574, 19580, 19866, 19931, 
20422, 20670, 20928 


19614 (DOE/ER-0484P, pp. 70-71) Secondary recovery of 
natural gas reserves: Characterization of internal reservoir ge- 
ometries. USDOE Office of Energy Research, Washington, DC 
(USA). Jan 1991. In Technology ’90. Accomplishments in technol- 
ogy transfer from DOE and its laboratories. 192p. Order Number 
DE91005072. Source: OSTI; NTIS; INIS. 

Characterization of the internal geometry of reservoirs has 
demonstrated a higher degree of compartmentalization than was 
previously recognized. Compartmentalization, which is caused by 
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reservoir heterogeneity or nonhomogeneous flow in different direc- 
tions, is the primary reason that areas within a reservoir can 
remain untapped or by bypassed during normal recovery 
processes. Analysis of data obtained has already led to several im- 
portant interim conclusions and results. A reservoir engineering 
model for compartmentalized flow has been designed and config- 
ured to investigate the characterize flow in compartmented, 
partially drained reservoirs. Several conceptual models have been 
developed, including (1) a model that shows the relationship be- 
tween depositional and diagenetic heterogeneity and hydraulic 
fracture geometry, and (2) a model that incorporates both vertical 
and lateral stacking of lithologic units. Pressure differences of 400 
to 1,000 pounds per square inch have been observed within indi- 
vidual sandstones, suggesting heterogeneity and nonuniform 
drainage. Pressures averaging 71% of the original reservoir pres- 
sure have been encountered in in-fill wells and recompletions, 
indicating that a significant volume of natural gas still remains in 
the reservoir. According to present plans, a joint-venture, field- 
experiment well (or wells) will be planned and drilled during 1990 
and early 1991. Further field experiments at commercial sites are 
also planned, as well as a continuation of the cooperative data- 
gathering program. It is hoped that the final result of the project will 
be a comprehensive strategy or strategies for detecting previously 
unrecognized pockets of natural gas within existing fields. 


19615 (DOE/ER-0484P, pp. 109-110) Converting methane 
to higher hydrocarbons: Multistep, high-yield process. USDOE 
Office of Energy Research, Washington, DC (USA). Jan 1991. In 
Technology ’90. Accomplishments in technology transfer from DOE 
and its laboratories. 192p. Order Number DE91005072. Source: 
OSTI; NTIS; INIS. 

The ability of the Allied Chemical catalyst to produce 
monochioromethane by altering the proportions of the methane- 
oxygen-hydrogen chloride feed dictated its use in the overall 
scheme. The most important aspect of the catalyst is that it allows 
the use of hydrogen chloride in the first stage as the methane- 
chlorinating agent instead of chlorine. The second-stage catalyst 
produces hydrogen chloride as a byproduct of gasoline formation. 
Thus, hydrogen chloride is separated from the gasoline and recy- 
cled to the first stage for reuse. The chlorine does not appear in 
the gasoline product and is used as a molecular placeholder that 
allows the second-stage catalyst to work. An advantage of this 
process over existing processes is its ability to upgrade low- 
molecular-weight, second-stage hydrocarbon products (ethane and 
propane), which are unsuitable for inclusion in liquid fuels, to gaso- 
line by recycling through the first stage with the hydrogen chloride. 


19616 Activation of methane by transition metal-substituted 
aluminophosphate molecular sieves. Iton, L.E.; Maroni, V.A. To 
Dept. of Energy. 16 Mar 1990. USA Patent patent application 7- 
494380. 24p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. Order Number DE91011640. Source: 
OSTI; NTIS; GPO Dep. 

Aluminophosphate molecular sieves substituted with cobalt, man- 
ganese or iron and having the AIPO,-34 or AIPO,-5, or related 
AIPO, structure activate methane starting at approximately 350°C. 
Between 400 and 500°C and at methane pressures < 1 atmos- 
phere the rate of methane conversion increases steadily with 
typical conversion efficiencies ai 500°C approaching 50% and se- 
lectivity to the production of C2, hydrocarbons ching 100%. 
The cobalt substituted AIPO,-34 structure (CoAPSO-34) produces 
ethylene, ethane, propylene, and propane in varying proportions, 
depending on reaction conditions. The cobalt-substituted AIPO,-5 
(CoAPSO-5) produces polypropylene in very high yield, with 
ethane, ethylene, and propane also produced. The activation 
mechanism is based on reduction of the transition metal (Ill) from 
of the molecular sieve to the transition metal(Il) form with accom- 
panying oxidative dehydrogenation of the methane. Reoxidation of 
the transition metai(|l) form to the transition metal (Ill) form can be 
done either chemically (e.g., using O2) or electrochemically. 4 figs. 


19617 (UCRL-JC—107053) Modeling of catalytic coupling of 
methane. Hair, L.M.; Pitz, W.J.; Droege, M.W.; Westbrook, C.K. 
Lawrence Berkeley Lab., CA (USA). Apr 1991. 8p. by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
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(CONF-910402-14: 201. American Chemical Society (ACS) na- 
tional meeting, Atlanta, GA (USA), 14-19 Apr 1991). Order Number 
DE91011914. Source: OSTI; NTIS; GPO Dep. 

Catalytic oxidative coupling to ethane or ethylene is an appeal- 
ing, direct route to utilization of otherwise low value natural gas 
located in remote sites. Researchers have focused on oxidative 
coupling of methane for about 15 years, using metal oxide cata- 
lysts to facilitate the reaction. Despite intensive efforts, the best 
yields to C2 hydrocarbons have been in the 20 to 30% range, gen- 
erally accomplished with catalysts which include an alkali metal on 
an alkali earth oxide, e.g., Li/MgO. In an attempt to understand and 
overcome the source of this limitation, more fundamental catalyst 
studies and modeling have been undertaken. Much of the recent 
work in oxidative coupling has explicitly recognized the fact that 
under most conditions, thermally-induced reactions account for a 
large fraction of products. In previous work, the authors employed 
a chemical kinetic model (HCT), developed at this Laboratory, to 
describe the overall homogeneous gas phase reactions of methane 
and oxygen. The HCT model can be used to describe reaction 
pathways and determine products for a wide variety of reactor 
types and conditions. Its application successfully predicted 
methane conversions and product distributions found experimen- 
tally for a reactor containing no catalyst. In this work, they expand 
the HCT model to include proposed catalytic reaction schemes. 
The purpose is to predict limits in C2 yield, describe product trends 
as a function of generalized catalyst behavior and use these re- 
sults as a guide to catalyst design. 24 refs., 3 figs., 3 tabs. 


0304 Products and By-Products 
Refer also to citation(s) 19931 


0306 Economic, industrial, and Business Aspects 
Refer also to citation(s) 20387 


19618 (DOE/EIA-0130(91/04)) Natural gas monthly, April 
1991. USDOE Energy Information Administration, Washington, DC 
(USA). Office of Oil and Gas. 25 Apr 1991. 154p. Sponsored by 
USDOE, Washington, DC (USA). Order Number DE91011547. 
Source: OSTI; NTIS; GPO; GPO Dep. 

The Natural Gas Monthly (NGM) highlights activities, events, and 
analyses of interest to public and private sector organizations asso- 
ciated with the natural gas industry. Volume and price data are 
presented each month for natural gas production, distribution, 
consumption, and interstate pipeline activities. Producer-related ac- 
tivities and underground storage data are also reported. From time 
to time, the NGM features articles designed to assist readers in us- 
ing and interpreting natural gas information. The article this month 
is: An overview of recent developments in the underground stor- 
age market. 8 figs., 36 tabs. 


19619 (DOE/EIA-0130(91/05)) Natural gas monthly, May 
1991. USDOE Energy Information Administration, Washington, DC 
(USA). Office of Oil and Gas. 31 May 1991. 156p. Sponsored by 
USDOE, Washington, DC (USA). Order Number DE91013327. 
Source: OSTI; NTIS; GPO; GPO Dep. 

This report, the NGM highlights activities, events, and analyses 
of interest to public and private sector organizations associated 
with the natural gas industry. Volume and price data are presented 
each month for natural gas production, distribution, consumption, 
and interstate pipeline activities. Producer-related activities and un- 
derground storage data are also reported. 7 figs., 34 tabs. 


19620 (DOE/EIA-0542) Natural gas productive capacity for 
the Lower 48 States, 1980 through 1991. USDOE Energy Infor- 
mation Administration, Washington, DC (USA). Office of Oil and 
Gas. 24 Jan 1991. 76p. Sponsored by USDOE, Washington, DC 
(USA). Order Number DE91013174. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The purpose of this study is to prepare a historical analysis of 
the monthly productive capacity of natural gas at the wellhead and 
estimates of this capacity for 1990 and 1991 in the Lower 48 
States. It is anticipated that estimating gas productive capacity for 
successive 2-year cycles will be an ongoing project. The impact of 
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drilling, oil and gas price assumptions, and demand on gas produc- 
tive capacity are examined. Both gas-well gas and oil-well gas are 
included in the study. Oil-well gas productive capacity was 
estimated separately and then combined with the gas-well gas pro- 
ductive capacity. 14 rets., 40 figs., 16 tabs. 


19621 (GRIF91013995) The long-term trends in US gas 
supply and prices: 1991 edition of the GRI baseline projection 
of US energy supply and demand to 2010. Woods, T.J. Gas Re- 
search Inst., Chicago, IL (USA). Apr 1991. 54p. Sponsored by Gas 
Research Inst., Chicago, IL (USA). Source: OSTI; Gas Research 
Institute, 8600 West Bryn Mawr Ave., Chicago, IL 60631. 

Gas Research Insights: An occasional publication of Gas Re- 
search Institute on topics of current interest. 

This report summarizes the gas supply outlook in the 1991 Edi- 
tion of the Gas Research Institute (GRI) Baseline Projection of US 
Energy Supply and Demand, which has been adopted as a major 
input to the planning cycle leading to the development of the Gas 
Research Institute (GRI) 1992 research and development program. 
The 1991 projection presents the GRI planning outlook for the eco- 
nomic and the energy supply and demand situation to the year 
2010. It was prepared independently by GRI using publicly avail- 
able data and a framework of commercially available models that 
GRI has developed over several years. It is not derived from the 
views of GRI member companies. 28 refs., 4 figs., 28 tabs. 


19622 (NEI-DK-556) Social economics and the natural gas 
project. Skriftserie K. Nationaloekonomisk Institut, 10. Bentzen, J. 
Handelshoejskolen i Aarhus (Denmark). Jun 1990 24p. (In Danish). 
Order Number DE91793009. Source: OSTI; NTIS (US Sales Only). 

The author claims that at the moment the Danish natural gas 
project appears to be an economical catastrophe, and that the gov- 
ernment avoids the issue by concentrating on the economy of the 
involved commercial companies when it gives out information. The 
broader aspects of the economical situation are analysed in rela- 
tion to Denmark’s concern with natural gas. The extent of savings 
in fuel costs and decrease of atmospheric pollution when only 
natural gas is utilized is discussed and compared with the extra in- 
vestment and operational costs involved in the establishment of a 
natural gas network. The author concludes that the Danish natural 
gas project will lead to a loss of at least 10 milliard Danish crowns, 
but admits that this prophesied result is very dependent on natural 
gas prices. (AB) 21 refs. 


0307 Waste Management 
Refer also to citation(s) 19607 


0308 Environmental Aspects 
Refer also to citation(s) 21589 


0310 Legislation and Regulations 
Refer also to citation(s) 21574 


0320 Transport, Handling, and Storage 
Refer also to citation(s) 19618, 20519, 20616, 20628 
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19623 (NEI-DK-545) Measurement of heavy metals content 
of Danish natural gas. Teknisk note, 5/1990. Hansen, J.H.; 
Jensen, J. Dansk Gasteknisk Center A/S, Hoersholm (Denmark). 
Oct 1990 11p. (In Danish). Order Number DE91792988. Source: 
OSTI; NTIS (US Sales Only). 

Measurement of the content of the heavy metals : Hg, Pb, Cd, 
Na, K, Ca, V and Sr in natural gas was carried out in order to in- 
vestigate how the quality of foods is influenced by the drying with 
natural gas. The results are compared to similar measurments in 


- relation to other fuels and consequential calculations based on the 


results are carried out. (CLS). 
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19624 (NYSERDA-90-2-Add.) S-fety of natural gas dual 
fueled vehicles: Addendum to safety analysis of natural gas 
vehicles transiting highway tunnels: Final report. Shaaban, 
S.H. (Ebasco Services, Inc., New York, NY (USA)); Zalak, V.M. 
New York State Energy Research and Development Authority, New 
York, NY (USA); Ebasco Services, Inc., New York, NY (USA). Jan 
1991. 43p. Sponsored by New York State Energy Research and 
Development Authority, Albany, NY (USA). Source: OSTI; New 
York State Energy Development Authority, Two Rockefeller Plaza, 
Albany, NY 12223. 

A safety analysis was performed to assess the relative hazard of 
vehicles containing both compressed natural gas (CNG) and gaso- 
line, referred to as dual-fueled vehicles, compared to the hazard of 
a dedicated CNG vehicle. This study expands upon previous work 
that examined the safety of CNG vehicles transiting highway tun- 
nels. The approach was to examine operational data, test results 
and to perform thermal analyses to determine if there are any syn- 
ergistic effects where the total consequences of fuel release might 
be greater than the sum of the two fuels released separately. This 
study concluded that a dual-fueled vehicle poses a slightly greater 
risk than a dedicated CNG vehicle; however, this marginal increase 
in risk is small and is within the bounds of risk posed by gasoline- 
powered vehicles. 4 refs. 
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19625 (IMMR-88/101, pp. 185-196) The oll shales of east- 
ern Australia. Cook, A.C. (Univ. of Wollongong (Australia)); 
Sherwood, N.R. Kentucky Univ., Lexington, KY (USA). Inst. for 
Mining and Minerals Research. May 1989. (CONF-881128—: 1988 
Eastern oil shale symposium, Lexington, KY (USA), 30 Nov - 2 dec 
1988). In Proceedings: 1988 Eastern Oil Shale Symposium. 400p. 
Order Number DE91008070. Source: OSTI; NTIS. 

Marine Cretaceous oil shales are very extensive over parts of 
the Eromanga Basin and form a huge resource base, but have low 
yields. These shales have a high content of bituminite, lesser but 
considerable amounts of dinoflagellate/acritarch-derived lamaiginite 
and trace amounts of tasmanitid-derived telaiginite. This maceral 
content has some similarities to the Devonian oil shales of the 
eastern USA. The bituminite has a lower amount of aliphatic com- 
pounds than most other macerals in oil. shales and is commonly 
associated with some heavy metals and high levels of residual car- 
bon in retort residues. These oil shales are classified as bitosites 
and were deposited in shallow epicontinental seas. A series of 
basins containing Tertiary sediments occurs along the eastern 
coastline of Queensiand, in gentle downwarps or in grabens and 
half grabens. Many contain thick sequences of oil shale, most be- 
ing lacosites - laminated, lacustrine-deposited oil shales dominated 
by lamalginite. These lacosites have resources of shale oil of the 
order of 30 billion barrels at yields of generally greater than 100 1/ 
ton at zero moisture. The shales occur as thick beds, and offer the 
most attractive base for a shale oil industry in Australia. The main 
organic component is lamaiginite, in some cases derived from the 
green alga Pediastrum. These Australian lacosites have similarities 
with Green River Formation oil shales, but clear differences exist in 
the nature of the organic matter, amount and type of authigenic 
minerals and level of organic maturity. The lacosites are markedly 
different from Devonian oil shales of the eastern part of the USA. 
These differences are highly significant in relation to exploration for 
other deposits and characteristics of retort oils. Organic matter in 
lacosites is much more aliphatic than that of bitosites. 


19626 (IMMR-88/101, pp. 197-212) The association of trace 
elements with sulfide minerals in shale. Mason, 
G.M. (Univ. of Wyoming, Laramie (USA)). Kentucky Univ., Lexing- 
ton, KY (USA). Inst. for Mining and Minerals Research. May 1989. 
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DOE Contract FC21-86MC11076. (CONF-881128—: 1988 Eastern 
oil shale symposium, Lexington, KY (USA), 30 Nov - 2 dec 1988). 
In Proceedings: 1988 Eastern Oil Shale Symposium. 400p. Order 
Number DE91008070. Source: OSTI; NTIS. 

Devonian seas transgressed central North America leaving 
organic-rich muds deposited over thousands of square miles. 
Known as the Chattanooga Shale in Tennessee, and by various 
names in other regions, these formations represent a major source 
of hydrocarbons. A primary concern for the development of eastern 
oil shale is the high concentration of sulfide minerals in the forma- 
tion. Sulfurous emissions, acid drainage, and the release of 
deleterious trace elements are some of the environmental prob- 
lems facing commercial development. The objectives of this study 
were to examine selected trace elements contained in sulfide min- 
erals from a Chattanooga Shale core and to establish mineralogical 
residences and stratigraphic distribution. Gravity concentration and 
digestion procedures were used to isolate the sulfide mineral frac- 
tion from the bulk shale, both bulk oil shale and the sulfide fraction 
were analyzed for trace elements. X-ray diffraction, scanning elec- 
tron microscopy/energy dispersive x-ray, and analytical chemical 
techniques were employed to evaluate the mineralogy, morphol- 
ogy, and elemental composition of the sulfide mineral concentrates. 
The trace elements As, Cd, Cu, Pb, Mo, Ni, and Zn were corre- 
lated with sulfide minerals and displayed stratigraphic trends 
related to organic matter. 


19627 (IMMR-88/101, pp. 237-245) Stratigraphy and bios- 
tratigraphy of the Devonian-Mississippian black shales in 
west-central Kentucky and adjacent parts of Indiana and Ten- 
nessee. Ettensohn, F.R. (Univ. of Kentucky, Lexington (USA)); 
Goodman, P.T.; Norby, R.D.; Shaw, T.H. Kentucky Univ., Lexing- 
ton, KY (USA). Inst. for Mining and Minerals Research. May 1989. 
(CONF-881128—-: 1988 Eastern oil shale symposium, Lexington, 
KY (USA), 30 Nov - 2 dec 1988). In Proceedings: 1988 Eastern Oil 
Shale Symposium. 400p. Order Number DE91008070. Source: 
OSTI; NTIS. 

The currently used five-member subdivision (Blocher, Selmier, 
Morgan Trail, Camp Run and Clegg Creek members) of the New 
Albany Shale in Indiana can be recognized in west-central Ken- 
tucky and correlated with Appalachian Basin units in eastern 
Kentucky and eastern Tennessee (Ohio and Chattanooga shales), 
but the presently accepted biostratigraphic correlations are inaccu- 
rate and need revision. Biostratigraphy and gamma-ray signatures 
show that the Upper Devonian and Mississippian parts of the black- 
shale section are most complete in the Cumberland Saddle and in 
parts of west-central Kentucky north to nelson County, even though 
the sections there are relatively thin. North of Nelson County, the 
sections undergo thinning into Indiana, apparently due to Mississip- 
pian erosional truncation at the top. South of the Cumberland 
Saddle in Tennessee, the sections again apparently experienced 
Mississippian erosion from the top. Erosion was apparently due to 
the uplift of a large basement block called the Louisville High in the 
north and due to uplift of the Nashville Dome in the south during 
the final Mississippian tectophase of the Acadian orogeny. Unit dis- 
tribution and biostratigraphy suggest that the Illinois and 
Appalachian basins were decoupled and experienced separate his- 
tories of black-shale deposition until the later part of the Late 
Devonian (Famennian). At this time the basins were yoked during 
a phase of widespread cratonic subsidence, which continued until 
the earliest Mississippian when probable structurally-related ero- 
sion locally destroyed the upper part of the section. 


19628 (IMMR-88/101, pp. 247-257) The Center Hill 
Metabentonite in the New Albany shales of Ten- 
nessee, Kentucky and Indiana. Conkin, J.E. (Univ. of Louisville, 
KY (USA)). Kentucky Univ., Lexington, KY (USA). Inst. for Mining 
and Minerals Research. May 1989. (CONF-881128-: 1988 Eastern 
oil shale symposium, Lexington, KY (USA), 30 Nov - 2 dec 1988). 
In Proceedings: 1988 Eastem Oil Shale Symposium. 400p. Order 
Number DE91008070. Source: OST]; NTIS. 

Center Hill Metabentonite of Eastern Highland Rim of Tennessee 
occurs in topmost beds of Upper Dowelltown of the Chattanooga, 
just below paracontinuity 17 and the overlying, associated bone 
bed 16; there the Center Hill bears mixed layer clays and pyrocias- 
tic mineral euhedra. In Northern Highland Rim of Tennessee and in 
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southern Kentucky, pyroclastic mineral euhedra occur in the Brans- 
ford Sandstone (bone be 16), immediately overlying paracontinuity 
17 which is situated at the base of Lower Gassaway (Morgan Trail- 
basal Huron correlative) of the Chattanooga; here the Center Hill 
was eroded from the uppermost Upper Dowelltown and its pyro- 
clastic euhedra reworked into the Bransford Sandstone during 
formation of paracontinuity 17. Pyroclastic mineral euhedra occur in 
bone bed 16 (associated with paracontinuity 17, at the base of the 
Morgan Trail) as far north on the west side of the Cincinnati Arch 
in Kentucky as Marion County. North of Marion County, Kentucky, 
and in Indiana, pyroclastic mineral euhedra have not been found in 
bone bed 16, but the Center Hill correlative position can be deter- 
mined by the stratigraphic-paleontologic context of bone bed 16 
and paracontinuity 17. Other weathered pyroclastics, identified by 
pyroclastic mineral euhedra in consistent stratigraphic-paleontologic 
contexts, are present in the Chattanooga-New Albany, the most 
prominent of which is in bone bed 15 which immediately overlies 
paracontinuity 16 at the base of the Seimier-Lower Dowelltown; 
this metabentonite occurs on all sides of the Cincinnati Arch in 
Tennessee and Kentucky and it probably correlates with the Belpre 
Metabentonite of eastern Ohio. 


19629 (IMMR-88/101, pp. 401-410) Organic maturation of 
the Cleveland member of the Ohio Shale (eastern Kentucky). 
Rimmer, S.M. (Univ. of Kentucky, Lexington (USA)); Cantrell, D.J. 
Kentucky Univ., Lexington, KY (USA). Inst. for Mining and Minerals 
Research. May 1989. (CONF-881128—-: 1988 Eastern oil shale 
symposium, Lexington, KY (USA), 30 Nov - 2 dec 1988). In Pro- 
ceedings: 1988 Eastern Oil Shale Symposium. 400p. Order 
Number DE91008070. Source: OSTI; NTIS. 

The Ohio Shale (Devonian-Mississippian), an extensive organic- 
rich facies that occurs throughout portions of the Appalachian 
Basin, may be a source rock for major petroleum resources in 
Ohio, Kentucky, West Virginia and Tennessee. Despite the pre- 
sumed source rock potential of this shale, the level of organic 
maturity of these units has not been described adequately. Mean 
random reflectance of dispersed organic matter was used to as- 
sess regional variations in organic maturity for a suite of samples 
that extends from the outcrop belt in central Kentucky into the sub- 
surface towards the Virginia and West Virginia borders. Vitrinite 
reflectance of the Ohio Shale increases eastwards from less than 
0.5% Ro in the outcrop belt to over 1.0% Ro in Pike County, Ken- 
tucky. These values appear to be somewhat lower than anticipated 
when compared with vitrinite reflectance data for Pennsylvanian 
sediments upsection (the Fire Clay coal seam). Considering that 
the Fire Clay coal and the Ohio Shale are separated vertically by 
as much as 1,200 m in the eastern-most part of the study area, vit- 
rinite reflectances should be considerably higher in the shales. It 
appears that vitrinite reflectance may be suppressed in these 
organic-rich shales. Possible reasons for the lowered reflectance 
levels in the shales include different starting materials, different 
maturation pathways, or the incorporation of hydrogen-rich compo- 
nents during accumulation, early diagenesis, or maturation. 
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19630 (IMMR-88/101, pp. 219-224) Oll shale mining and 
material handling: Considerations tor future research and de- 
velopment. Smith, R.P. (EG and G Idaho, Inc., Idaho Falls (USA)); 
Knutson, C.F. Kentucky Univ., Lexington, KY (USA). Inst. for Min- 
ing and Minerals Research. May 1989. (CONF-881128-: 1988 
Eastern oil shale symposium, Lexington, KY (USA), 30 Nov - 2 dec 
1988). In Proceedings: 1988 Eastern Oil Shale Symposium. 400p. 
Order Number DE91008070. Source: OSTI; NTIS. 

In order to replace present US oil imports by the production of 
shale oil, 15 million tons/day of oil shale (at 20 gal/ton) would have 
to be mined and processed. Mining oil shale to replace even 10% 
of imported oil will require a few very large mines (100,000- 
500,000 tons/day) or many smaller ones (50-100,000 tons/day). 
The requirement of such monumental production rates in order to 
make significant contributions to US oil supply must influence the 
directions of future mining research. Design of mining systems, ca- 
pable of very large production rates and high resource recovery, 
should be the foremost concern. At present, open pit, block caving, 
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and various stoping systems appear promising. Existing mechani- 
cal mining machines which use disc and roller cutters, such as 
tunnel boring machines, shaft drills, and raise borers, are capable 
of high drivage rates in oil shale; underground mines should be de- 
signed to take advantage of their development speed. The strength 
of some oil shales is such that present day mining machines using 
dragbits (e.g., roadheaders) are severely taxed, and therefore, may 
see only limited use in mine development. Research has been done 
in revolutionary rock fragmentation techniques (e.g., electric, elec- 
tromagnetic, particle beam, and plasma fragmentation), but their 
application to practical, large volume mining systems is presently 
constrained by high cost and operational complexity. Less glam- 
orous research aimed at other aspects of the mining systems (roof 
support, transport, blasting efficiency, ventilation, backfill, and recla- 
mation) is more likely to produce significant near term benefits. 


19631 (IMMR-88/101, pp. 225-236) Water-jet-assisted 
mechanized oll shale mining technology development. Kogel- 
mann, W.J. (Alpine Equipment Corp., State College, PA (USA)); 
Thimons, E.D.; Virgona, J.E.; Weakly, L.A. Kentucky Univ., Lexing- 
ton, KY (USA). Inst. for Mining and Minerals Research. May 1989. 
(CONF-881128—-: 1988 Eastern oil shale symposium, Lexington, 
KY (USA), 30 Nov - 2 dec 1988). In Proceedings: 1988 Eastem Oil 
Shale Symposium. 400p. Order Number DE91008070. Source: 
OSTI; NTIS. 

Alpine Equipment Corporation and the US DOE are evaluating 
water-jet-assisted (WJA) mechanical cutting of oil shale under ac- 
tual mining conditions. Alpine has designed, is assembling, and will 
field test a commercial-sized WJA mechanized mining machine. 
The physical characteristics of oil shale (a dolomitic limestone con- 
taining kerogen) make conventional mechanized production mining 
methods impractical by causing excessive machine vibration, high 
bit-wear rates, and excessive dust generation. Current mechanical 
excavation methods for oil shale are less efficient and more costly 
than the traditional drill-and-blast methods. However, conventional 
drill-and-blast methods have limitations imposed by excessive rock 
damage and regulatory considerations. By improving mechanical 
excavation technologies, oil shale could be more competitive with 
other energy sources. The WJA cutting technology currently being 
developed is expected to be applicable to oil shale deposits in the 
eastern and western US. An evaluation under actual mining condi- 
tions will provide field data that can be utilized by the private sector 
to develop and commercialize WJA mechanized mining equipment 
to mine oil shale. The successful application of high-pressure 
water-jet technology in conjunction with mechanical mining could 
favorably impact the mining of oil shale by reducing capital and op- 
erating costs, improving safety, and increasing the extraction ratio 
of oil shale mined. The WJA roadheader field tests on coal have 
shown that high-pressure water-jets increase cutter life and reduce 
ventilation costs by cooling the cutting head, removing already 
mined rock from the cutting surface, and reducing dust production. 
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19632 (IMMR-88/101, pp. 31-40) Recovering oil from tar 
sand using the ROPE process. Cha, Chang Yul (Univ. of 
Wyoming, Laramie (USA)); Guffey, F.D.; Fahy, L.J. Kentucky Univ., 
Lexington, KY (USA). Inst. for Mining and Minerals Research. May 
1989. DOE Contract FC21-86MC11076. (CONF-881128-: 1988 
Eastern oil shale symposium, Lexington, KY (USA), 30 Nov - 2 dec 
1988). In Proceedings: 1988 Eastern Oil Shale Symposium. 400p. 
Order Number DE91008070. Source: OSTI; NTIS. 

Western Research Institute (WRI) is developing a new pyrolysis 
process called ROPE (Recycle Oil Pyrolysis and Extraction) for re- 
covering products that require a minimum of upgrading to produce 
finished marketable fuels (motor gasoline, diesel and aviation fu- 
els). Three tar sand resources - Asphalt Ridge (US), Sunnyside 
(US), and Athabasca (Canada) tar sands - have been investigated 
using this concept. Preliminary results indicate that oil yields from 
the ROPE process are greater and oil quality is much improved 
compared with other pyrolysis processes. Experimental results ob- 
tained from Asphalt Ridge tar sand tests in a 2-inch diameter 
process development unit and a 6-inch diameter bench-scale unit 





are presented. Potential end uses of ROPE product oil are also 
presented. 


19633 (IMMR-88/101, pp. 41-50) Solvent extraction of ben- 
eficiated southern tar sands by the Wood-Beaver process - An 
update. Babcock, R.E. (Univ. of Arkansas, Fayetteville (USA)). 
Kentucky Univ., Lexington, KY (USA). Inst. for Mining and Minerals 
Research. May 1989. (CONF-881128-: 1988 Eastern oil shale 
symposium, Lexington, KY (USA), 30 Nov - 2 dec 1988). In Pro- 
ceedings: 1988 Eastem Oil Shale Symposium. 400p. Order 
Number DE91008070. Source: OST; NTIS. 

This project involves the Wood-Beaver solvent extraction pro- 
cess applied to southern tar sands, specifically northern Alabama 
tar sands. The Wood-Beaver process utilizes a fatty acid blend as 
a solvent. Amphiphilic phase behavior and phase shifting if used to 
recover the fatty acid from the solvated bitumen. The process con- 
sists of mixing the solvated bitumen with an alcohol-water wash 
which precipitates the bitumen as the bottom phase of a primary 
settler. The top phase of the settler contains the fatty acid/alcohol/ 
water/light hydrocarbons components. The fatty acid and light hy- 
drocarbons are then recovered in a secondary settler by shifting 
the phase equilibrium by either over-dosing with water or by driving 
off alcohol by the application of heat. The Mineral Research Insti- 
tute (MRI) at the University of Alabama is studying the feasibility of 
a grinding/flotation beneficiation process for these tar sands. The 
overall objective of this project is to examine the feasibility of inte- 

* grating these two processes. The key questions to be answered 
are: (1) solvent losses on the spent sand, (2) solvent retention in 
the product bitumen, (3) the effect of grinding/flotation chemical ad- 
ditives on the Wood-Beaver phase behavior, (4) effect of fines on 
the Wood-Beaver process, and (5) the optimum solvent biend for 
northern Alabama tar sands. Additional objectives include the de- 
velopment of an economic model of the integrated process and to 
ascertain the optimum level of beneficiation. Bitumen product char- 
acterization and marketability is also being studied. 


19634 (IMMR-88/101, pp. 55-60) AOSTRA underground 
mining for in situ recovery of bitumen (the underground test 
facility) and rotating kiln technology for processing mined oil 
sand and oll shale (The AOSTRA TACIUK Processor). Yurko, 
W.J. (Alberta Oil Sands Technology and Research Authority, Ed- 
monton (Canada)); Luhning, R.W.; Turner, L.R. Kentucky Univ., 
Lexington, KY (USA). Inst. for Mining and Minerals Research. May 
1989. (CONF-881128—: 1988 Eastern oil shale symposium, Lex- 
ington, KY (USA), 30 Nov - 2 dec 1988). In Proceedings: 1988 
Eastern Oil Shale Symposium. 400p. Order Number DE91008070. 
Source: OSTI; NTIS. 

The Underground Test Facility (UTF) project, located north of Ft. 
McMurray, Alberta, Canada, has been initiated and is operated by 
the Alberta Oil Sands Technology and Research Authority (AOS- 
TRA) to investigate markedly new approaches to in situ recovery 
from the Athabasca oil sands. Now well established in its process 
testing stage, the project is based on thermal process applications 
implemented through horizontal wells placed in the oil sands from 
an underlying tunnel system. The AOSTRA Taciuk Processor has 
been developed for the simultaneous extraction and primary up- 
grading of surface mined oil sands bitumen using a rotating kiln 
over the course of the past 13 years. More recently, attention has 
been given to other possible applications for the Processor. One 
such application is the thermal retorting of oil shales for the recov- 
ery of liquid hydrocarbons. This paper describes the overall 
development of the UTF and the AOSTRA Taciuk Processor. 


19635 (IMMR-88/101, pp. 213-218) Structural and composi- 
tional changes in eastern oll shale during beneficiation. Martin, 
K.A. (Institute of Gas Technology, Chicago, IL (USA)); Chao, S.S. 
Kentucky Univ., Lexington, KY (USA). inst. for Mining and Minerals 
Research. May 1989. (CONF-881128-: 1988 Eastern oil shale 
symposium, Lexington, KY (USA), 30 Nov - 2 dec 1988). In Pro- 
ceedings: 1988 Eastem Oil Shale Symposium. 400p. Order 
Number DE91008070. Source: OSTI; NTIS. 

Fourier-Transform Infrared (FTIR), x-ray diffraction and Moess- 
bauer spectroscopic studies were performed on three Eastern oil 
shales, Alabama, Kentucky New Albany, and Michigan Antrim, to 
try to determine the effects of beneficiation on structure and com- 
position and the cause of lowered hydrogen consumption during 
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the hydroretorting of the beneficiated shales. Differences found in 
the kerogen include the loss of an aliphatic species during benefici- 
ation, possibly in association with a specific mineral, and an 
increase din the average chain length of paraffinic species in the 
beneficiated shale. This results in the production of a lighter oil and 
an increased selectivity to oil over gas, the latter contributing to the 
lowered hydrogen consumption. Beneficiation was also found to 
produce a change in the composition of the inorganic portion of the 
shale due to a nonuniform loss of minerals in two of the shales 
studied, the clay minerals being eliminated with greater efficiency 
than quartz or pyrite. In the Kentucky shale, the distribution of iron 
was also affected by beneficiation, as pyrite was transformed to 
other iron species and ferric iron, not present in the raw shale, ap- 
peared. The hydrogen consumption was found to be lowered due 
to a large increase in the carbon/sulfur ratio and to decreased 
conversion of pyrite to H2S. Sulfur was found to be increasingly re- 
tained in the hydroretorting residue with greater beneficiation. 


19636 (IMMR-88/101, pp. 261-270) Economics of HYTORT 
processing for six eastern oil shales. Hu, W.C.S. (HYCRUDE 
Corp., Chicago, IL (USA)); Rex, R.C. Jr. Kentucky Univ., Lexing- 
ton, KY (USA). Inst. for Mining and Minerals Research. May 1989. 
(CONF-881128—: 1988 Eastern oil shale symposium, Lexington, 
KY (USA), 30 Nov - 2 dec 1988). In Proceedings: 1988 Eastern Oil 
Shale Symposium. 400p. Order Number DE91008070. Source: 
OSTI; NTIS. 

Under a cooperative agreement between the Department of En- 
ergy (DOE) and HYCRUDE Corporation, HYCRUDE has simulated 
the operation of a conceptual commercial HYTORT plant for each 
of the six eastern oil shales studied under the three-year program, 
using a computer program developed by HYCRUDE. The bench- 
scale unit (MBU) tests were conducted by Institute of Gas 
Technology (IGT). The MBU data were then scaled up by HY- 
CRUDE to simulate HYTORT plant operations based on 50,000 
BPCD capacity. Based on the process simulation results, the eco- 
nomics of HYTORT operations for these eastern oil shales have 
been examined in terms of the capital costs, operating costs, utility 
costs, shale costs and total product cost. The results indicate that 
the product oil cost is primarily a function of shale grade. The pro- 
duction cost ranges from $48 to $74/obi of hydrotreated oil, with 
Indiana New Albany oil shale (Fischer Assay oil yield of 13.8 GPT) 
being the lowest and Kentucky Sunbury oil shale (Fischer Assay oil 
yield of 8.4 GPT) being the highest. 


19637 (IMMR-88/101, pp. 271-283) Beneficiation of eastern 
oll shales - Assessment of technology and economics. Ram- 
pacek, C. (Univ. of Alabama, Tuscaloosa (USA)); Rex, R.C. dr. 
Kentucky Univ., Lexington, KY (USA). Inst. for Mining and Minerals 
Research. May 1989. (CONF-881128—: 1988 Eastern oil shale 
symposium, Lexington, KY (USA), 30 Nov - 2 dec 1988). In Pro- 
ceedings: 1988 Eastern Oil Shale Symposium. 400p. Order 
Number DE91008070. Source: OSTI; NTIS. 

The Mineral Resources Institute (MRI) of The University of 
Alabama, and HYCRUDE Corporation, Chicago, Illinois, have com- 
pleted a three-year DOE funded project involving an investigation 
of a combined processing scheme employing the MRI beneficiation 
and the institute of Gas Technology (IGT) HYTORT processes for 
maximizing oil recoveries from US oil shales. The MRI beneficia- 
tion process produces kerogen flotation concentrates yielding 2 to 
3 times more oil per ton by Fischer Assay than the raw shales that 
are processed. The HYTORT process converts hydrogen-deficient 
carbonaceous kerogen to oil, thereby increasing oil yields from 
most shales by a factor of 2 to 3 over those obtained by Fischer 
Assay. By combining the two processes, oil shales yielding 10-13 
gallons of oil per ton by Fischer Assay have been upgraded by 
beneficiation to products yielding 50 to as much as 89 gallons of 
oil per ton when treated by the HYTORT process. The technical, 
environmental and economic feasibility of the combined processes 
are discussed. The response of 14 US oil shales to beneficiation- 
hydroretort processing, and application of an optimized 
beneficiation-hydroretorting approach to processing oil shales from 
Alabama, Kentucky and Michigan are discussed. Based on a con- 
ceptual flowsheet and material balance developed during the 
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investigation, an economic analysis is provided for a beneficiation- 
hydroretorting plant designed to produce 20,000 barrels per day of 
oil suitable for refinery feedstock. 


19638 (IMMR-88/101, pp. 285-290) Hydrogen consumption 
during moving-bed hydroretorting of raw and beneficiated 
eastern oll shales. Rue, D.M. (institute of Gas Technology, 
Chicago, IL (USA)); Lau, F.S.; Punwani, D. Kentucky Univ., Lexing- 
ton, KY (USA). Inst. for Mining and Minerals Research. May 1989. 
DOE Contract FG21-85LC11066. (CONF-881128—: 1988 Eastern 
oil shale symposium, Lexington, KY (USA), 30 Nov - 2 dec 1988). 
In Proceedings: 1988 Eastern Oil Shale Symposium. 400p. Order 
Number DE91008070. Source: OSTI; NTIS. 

A 2-lb/h, moving-bed, mini-bench unit (MBU) was used to con- 
duct hydroretorting tests on raw and beneficiated Eastern shales. 
Shales were beneficiated by the Mineral Resources Institute (MRI) 
of the University of Alabama using a froth-flotation process that 
yields a kerogen concentrate. Eight MBU tests were made includ- 
ing three tests with raw Alabama Chattanooga, Kentucky New 
Albany, and Michigan Antrim shales. Five MBU tests with the same 
shales were also made after beneficiation. Hydroretorting was at 
950° to 1,050°F and 40 atm hydrogen with a 30-minute shale resi- 
dence time. The sources of hydrogen in the hydroretorting products 
are the feed hydrogen and the feed shale (organic and inorganic 
hydrogen). The consumption of feed hydrogen per gallon of oil pro- 
duced decreases with increasing degree of beneficiation. The 
consumption of feed hydrogen during hydroretorting is lower for 
beneficiated shales than for raw shales because of the reduced 
production of hydrocarbon gases, water, and hydrogen sulfide rela- 
tive to oil. Hydrogen consumption by the product oil is similar for 
the three shales studied, 149 to 156 SCFigal, and is unaffected by 
beneficiation. Hydrogen in product water is derived from the 
inorganic hydrogen in the shale, but it does not consume feed hy- 
drogen or organic hydrogen in the shale. 


19639 (IMMR-88/101, pp. 291-300) Economics of combined 
beneficiationHYTORT processing eastern oll shales. Hu, 
W.C.S. (HYCRUDE Corp., Chicago, IL (USA)); Rex, R.C. Jr. Ken- 
tucky Univ., Lexington, KY (USA). Inst. for Mining and Minerals 
Research. May 1989. (CONF-881128-: 1988 Eastern oil shale 
symposium, Lexington, KY (USA), 30 Nov - 2 dec 1988). In Pro- 
ceedings: 1988 Eastern Oj] Shale Symposium. 400p. Order 
Number DE91008070. Source: OSTI; NTIS. 

Under a grant between the Department of Energy and the Uni- 
versity of Alabama’s Mineral Resources Institute, HYCRUDE has 
developed conceptual commercial HYTORT plant designs for three 
eastern oil shales: Alabama Chattanooga, Kentucky New Albany 
and Michigan Antrim shales. Mini-bench unit tests were conducted 
by Institute of Gas Technology with both the raw shale and the 
beneficiated feedstock for each of the shales. Based on the MBU 
test results, operations of 20,000 BPCD capacity plant were then 
simulated using a computer program developed by HYCRUDE and 
the economics of combined Beneficiation/HYTORT processing for 
the three eastern oil shales was assessed. The contribution to the 
product oil costs ($/obl) was developed for the following areas; 
capital costs, operating costs, utility costs and shale costs. The re- 
sults indicate that, for all these shales, significant cost savings can 
be achieved by combining the MRI beneficiation process with the 
HYTORT process. The product oil cost for straight HYTORT pro- 
cessing of raw shales ranges from $51 to $63/bbi of hydrotreated 
oil, whereas for combined BeneficiatioHYTORT processing in 
which the beneficiated shales are processed in the HYTORT plant, 
the product cost ranges from $43 to $52/hydrotreated product oil. 


19640 (IMMR-88/101, pp. 301-313) Development of recycle 
oil pyrolysis and extraction process tor recovering oll from 
eastern oll shale. Cha, Chang Yul (Univ. of Wyoming Research 
Corp., Laramie (USA)); Guffey, F.D.; Fahy, L.J. Kentucky Univ., 
Lexington, KY (USA). Inst. for Mining and Minerals Research. May 
1989. DOE Contract FC21-86MC11076. (CONF-881128-: 1988 
Eastern oil shale symposium, Lexington, KY (USA), 30 Nov - 2 dec 
1988). In Proceedings: 1988 Eastern Oil Shale Symposium. 400p. 
Order Number DE91008070. Source: OSTI; NTIS. 

Western Research Institute (WRI) is developing a new pyrolysis 
process called ROPE (recycle oil and pyrolysis extraction) for re- 
covering products that require a minimum of upgrading to produce 


finished marketable fuels (motor gasoline, diesel, and aviation fu- 
els). Three oil shale resources, New Albany, Israel, and AMAX oil 
shales, have been investigated using this concept. Preliminary re- 
sults indicate that oil yields from the ROPE process are greater and 
oil quality is much improved compared with conventional processes. 
Experimental results obtained from New Albany oil shale tests in a 
2-inch diameter screw reactor (process development unit) and a 6- 
inch diameter screw reactor (bench-scale unit) are presented. 


19641 (IMMR-88/101, pp. 315-324) The potential of in situ 
methods for processing eastern oll shale. Britton, K. Kentucky 
Univ., Lexington, KY (USA). Inst. for Mining and Minerals Re- 
search. May 1989. (CONF-881128-: 1988 Eastern oil shale 
symposium, Lexington, KY (USA), 30 Nov - 2 dec 1988). In Pro- 
ceedings: 1988 Eastern Oil Shale Symposium. 400p. Order 
Number DE91008070. Source: OSTI; NTIS. 

The essentials of in situ processing are briefly reviewed. It is 
shown that there are several reasons for considering in situ pro- 
cessing for eastern shales, most notably expansion of the US 
energy resource base. The major questions, technical, environmen- 
tal and economic, are discussed. Some, like bed production, 
appear now to be at least partially resolved; others are identified 
as formidable unknowns. Candidate technologies are considered. It 
is found that the best approach is a modified in situ recovery, per- 
formed primarily as a gasification and tightly coupled to a surface 
retorting facility. It is concluded that there is sufficient potential to 
merit further study and suggestions are made for future research. 


19642 (IMMR-88/101, pp. 325-331) Laboratory studies of 
New Albany shale flash pyrolysis under solid-recycie condi- 
tions: Chemistry and kinetics. Coburn, T.T. (Lawrence Livermore 
National Lab., CA (USA)); Taylor, R.W.; Morris, C. Kentucky Univ., 
Lexington, KY (USA). Inst. for Mining and Minerals Research. May 
1989. DOE Contract W-7405-ENG-48. (CONF-881128-: 1988 
Eastern oil shale symposium, Lexington, KY (USA), 30 Nov - 2 dec 
1988). In Proceedings: 1988 Eastern Oil Shale Symposium. 400p. 
Order Number DE91008070. Source: OSTI; NTIS. 

Many important processing advantages can be gained from 
solid-solid heat transfer as a retorting method. Recycled burnt 
shale is a particularly convenient solid for use as a heat carrier. 
Unfortunately, burnt Devonian oil shale is not inert, and it con- 
tributes to the decomposition of volatile hydrocarbons. The authors 
describe methods for quantitatively determining oil and gas loss in 
the presence of burnt New Albany Shale. The role of steam as an 
inhibitor of coke formation and the affinity of vapors for dust were 
investigated when pyrolysis was carried out under solid recycle 
conditions in a fluidized bed. Dust was shown to retard hydrocar- 
bon evolution but not reduce the product yield. They have 
determined isothermal global kinetics of New Albany oil shale py- 
rolysis with and without burnt shale present. The kinetics make 
possible an improved estimate of the hold time necessary for 98% 
pyrolysis in a fluidized bed. Their results generally agree with 
Carter's and provide additional details. 


19643 (IMMR-88/101, pp. 333-340) Operation of the KEN- 
TORT ll process as an integrated pyrolyzer/gasifier. Carter, 
S.D. (Univ. of Kentucky, Lexington (USA)); Taulbee, D.N.; Rubel, 
A.M.; Abner, R.T. Kentucky Univ., Lexington, KY (USA). Inst. for 
Mining and Minerals Research. May 1989. DOE Contract FC21- 
86LC11086. (CONF-881128—: 1988 Eastern oil shale symposium, 
Lexington, KY (USA), 30 Nov - 2 dec 1988). in Proceedings: 1988 
Eastern Oil Shale Symposium. 400p. Order Number DE91008070. 
Source: OSTI; NTIS. 

The integral operation of fluidized bed pyrolysis and gasification 
zones was investigated as the first phase in the development of 
the KENTORT II process in a 5 lb/hr mini-pilot reactor system. The 
second phase will include a combustion section to simulate the 
complete KENTORT II reactor concept. The objectives of this first 
stage of development were to investigate the gasification kinetics 
of nascent oil shale char from pyrolysis, and evaluate the effects of 
combined solid and gas heat transfer on pyrolyzer performance. An 
electrically powered furnace was used to externally heat the flu- 
idized bed gasification section. Heat for the pyrolysis zone was 
provided by a combination of fluidizing gas and recirculating char 


from the gasifier and external heat from a furnace. Using hot 
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fluidizing gas as the sole source of heat for the pyrolyzer and gasi- 
fication conditions of 830°C and 30 minutes mean char residence 
time, 80% of the original carbon and 90% of the sulfur was 
removed from the raw shale. This conversion was higher than indi- 
cated from previous bench-scale studies where raw shale was 
pyrolyzed, cooled, and stored prior to gasification. It appears that 
the cool-down period reduced the reactivity of the char. The use of 
recirculating char as a heat transfer medium to the pyrolyzer ap- 
pears to have slightly lowered oil yields. 


19644 (IMMR-88/101, pp. 347-358) The effect of fines con- 
centration on gas-velocity and particle-size distributions in 
moving-packed beds of oil shale. Findlay, J. (Institute of Gas 
Technology, Chicago, IL (USA)); Knowlton, T.M.; Punwani, D.V.; 
Lau, F.S. Kentucky Univ., Lexington, KY (USA). Inst. for Mining 
and Minerals Research. May 1989. (CONF-881128—: 1988 Eastern 
oil shale symposium, Lexington, KY (USA), 30 Nov - 2 dec 1988). 
In Proceedings: 1988 Eastern Oil Shale Symposium. 400p. Order 
Number DE91008070. Source: OSTI; NTIS. 

Tests were conducted in a large 6-foot-diameter cold flow model 
to determine how fines concentration and distribution affected gas- 
solids contacting and oil yield in moving-packed beds of —1.25/ 
+0.125-inch Kentucky New Albany oil shale. The fines concentra- 
tion in the packed bed was increased from a base fines 
concentration of approximately 3% by weight to a maximum value 
of 16% by weight. The radial distribution of fines concentration in 
the column was determined using an internal sampling device. Gas 
velocity distributions in the moving-packed bed were determined 
both by measurement and by calculation. The radical profiles of 
the fines concentration and gas velocity were then used in con- 
junction with a kinetic model to calculate oil yields for each overall 
fines concentration. The results show that high fines concentrations 
can significantly reduce oil yield in moving-packed bed retorts. 


19645 (IMMR-88/101, pp. 359-370) Pressurized fluidized- 
bed hydroretorting of eastern oll shales. Punwani, D.V. (institute 
of Gas Technology, Chicago, IL (USA)); Lau, F.S.; Roberts, M. 
Kentucky Univ., Lexington, KY (USA). Inst. for Mining and Minerals 
Research. May 1989. (CONF-881128—-: 1988 Eastern oil shale 
symposium, Lexington, KY (USA), 30 Nov - 2 dec 1988). In Pro- 
ceedings: 1988 Eastern Oil Shale Symposium. 400p. Order 
Number DE91008070. Source: OSTI; NTIS. 

The Institute of Gas Technology (IGT) is conducting a 3-year re- 
search program for the development of a pressurized fluidized-bed 
hydroretorting (PFH) process for the production of oil from Eastern 
oil shales. The program was initiated in September 1987, and is 
being funded by the US Department of Energy (DOE). As a part of 
this program, the effects of a large number of process variables on 
product yields are being determined in a newly constructed 
laboratory-scale batch test unit. The batch test unit is 2 inches in 
diameter and is designed to process up to 200. grams of shale 
sample, and operate at temperatures and pressures up to 1,200°F 
and 1,000 psig, respectively. The batch unit is designed to simu- 
late not only the retorting zone, but also the shale preheat zone of 
a conceptual PFH reactor. This paper will describe the lab-scale 
equipment and present results of the tests conducted to date. 


19646 (IMMR-88/101, pp. 371-382) Model prediction of en- 
ergy distribution and extent of reactions for oll shale pyrolysis 
in a flash lamp reactor. Shadie, L.J. (Morgantown Energy Tech- 
nology Center, WV (USA)); Lui, A.P.; Trapp, G.E.; Wang, Yauhsin 
C.; Penn, J.H. Kentucky Univ., Lexington, KY (USA). Inst. for 
Mining and Minerals Research. May 1989. DOE Contract AC21- 
85MC21353. (CONF-881128—: 1988 Eastern oil shale symposium, 
Lexington, KY (USA), 30 Nov - 2 dec 1988). In Proceedings: 1988 
Eastern Oil Shale Symposium. 400p. Order Number DE91008070. 
Source: OSTI; NTIS. 

Flash pyrolysis of oil shale in a xenon flash lamp reactor was 
studied using an energy-transfer model called XELAMP. The XE- 
LAMP mode! predicted the time-temperature history of oil shale 
particles during rapid heating and quenching (on the order of 1 
ms). Using the predicted shale temperatures, radiant energy 
distribution into thermal energy losses and consumptions was esti- 
mated. Sensible heat for temperature rise and convective heat loss 
to gas environment were found to be the two major heat consump- 
tion mechanisms. When the evolved gas density was still low in 


vacuum pyrolysis, convective heat transfer was found to be pres- 
sure dependent. The model was enhanced to handle nonspherical 
particles, western (Green River) as well as eastern (New Albany) 
shales, mineral reactions, and CO2 gasification of shale residual 
carbon. Kerogen conversion profiles using kinetic data from ther- 
mogravimetric analysis (TGA), fluidized bed, and laminar-flow 
entrained reactor (LFER) were compared with experimental data. 
Low-temperature rate data tended to predict a higher conversion 
rate for kerogen. LFER gave the best fit among these kinetic data. 
Other conversions, such as dolomite, calcite, mineral HzO, and 
pyrite decompositions, and the evolution profiles of hydrocarbon 
gas, total COz, H2S, and water were also predicted from the 
model. The total CO2 evolution profile predicted from the XELAMP 
model agreed very well with the experimental data. Graphite parti- 
cle temperatures predicted from the model were validated by 
comparing them to the experimental data obtained from optical py- 
rometry, and a +3% error was found. Temperature responses from 
western and eastern shales were found to be similar. 


19647 (IMMR-88/101, pp. 383-391) Desulturization of east- 
ern oil shales using an electrostatic separator. Gupta, RP. 
(Illinois Institute of Technology, Chicago (USA)); Gidaspow, D.; 
Wasan, D.T.; Mukherjee, A. Kentucky Univ., Lexington, KY (USA). 
Inst. for Mining and Minerals Research. May 1989. DOE Contract 
AC21-87MC11089. (CONF-881128-: 1988 Eastern oil shale 
symposium, Lexington, KY (USA), 30 Nov - 2 dec 1988). In Pro- 
ceedings: 1988 Eastern Oil Shale Symposium. 400p. Order 
Number DE91008070. Source: OSTI; NTIS. 

More than 80% of the sulfur contained in Eastern oil shale is in 
the form of iron pyrites. Scanning Electronic Microscope analysis 
shows that the pyrite particles occur in the range of 5 um in East- 
ern oilshales. Thus fine grinding is required for physical separation. 
Surface charge measures for the oil shale and chemically pure iron 
pyrites indicate that the non-pyritic component of the shale carry 
one order of magnitude higher negative charge than the pyrites. 
Based on this charge difference, an electrostatic separator to re- 
move the pyritic sulfur from the shale was invented. Preliminary 
data show that two thirds of the pyritic sulfur present in Indiana 
New Albany Shale was separated using this process. To achieve 
better separations, this system needs optimization. Predictions 
from a hydrodynamic model for the separator for a coal-pyrite sys- 
tem are in qualitative agreement with the experiments. This model 
can be used as a design tool for more efficient separators. 


19648 (IMMR-88/101, pp. 393-397) Studies on oil shale at- 
trition. Grimm, U. (Morgantown Energy Technology Center, WV 
(USA)); Kneisel, P. Kentucky Univ., Lexington, KY (USA). Inst. for 
Mining and Minerals Research. May 1989. (CONF-881128-: 1988 
Eastern oil shale symposium, Lexington, KY (USA), 30 Nov - 2 dec 
1988). In Proceedings: 1988 Eastern Oil Shale Symposium. 400p. 
Order Number DE91008070. Source: OSTI; NTIS. 

The attrition of oil shale during processing causes serious envi- 
ronmental, safety and economic difficulties on the commercial 
scale. Yet prediction of attrition is limited to empirical methods 
which do little to elucidate a fundamental understanding of the attri- 
tion problem. To this end, breakage of an eastern oil shale was 
studied both before and after heating using a simple drop test. 
Samples of the shale were pyrolyzed in air and nitrogen atmo- 
spheres at seven temperatures from 370° to 1,040°C. The effects 
of processing conditions upon particie strength are discussed. 
Strength was observed to pass through a minimum at a processing 
temperature of 600°C for tests in air and 706°C for No. 
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19649 (IMMR-88/101, pp. 9-19) Programmed temperature 
pyrolysis comparing Big Clifty (Kentucky) tar sand and as- 
phaitenes trom laboratory and pilot plant extracted bitumen. 
Reynolds, J.G. (Lawrence Livermore National Lab., CA (USA)). 
Kentucky Univ., Lexington, KY (USA). Inst. for Mining and Minerals 
Research. May 1989. DOE Contract W-7405-ENG-48. (CONF- 
881128-: 1988 Eastern oil shale symposium, Lexington, KY 
(USA), 30 Nov - 2 dec 1988). In Proceedings: 1988 Eastem Oil 
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Shale Symposium. 400p. Order Number DE91008070. Source: 
OSTI; NTIS. 

Big Clifty (Kentucky) tar sand and isooctane insoluble 
asphaltenes derived from bitumen extracted by toluene (in the lab- 
oratory) and heptane (Texas Gas Development Corporation pilot 
plant), were subjected to programmed temperature pyrolysis at 
heating rates of 4°C/min and 10°C/min from room temperature to 
900°C. The volatile products were detected by tandem on-line 
mass spectrometry (MS/MS) in real-time. Evolution of hydrogen, 
light hydrocarbons, nitrogen-, sulfur-, and oxygen-containing com- 
pounds was monitored by MS or MS/MS detection. Evolution of 
volatile organic compounds occurred primarily in two regimes: (1) 
low temperature (maximum evolution at 150 to 175°C and approxi- 
mately 100°C, for the tar sand and pilot plant bitumen asphaltenes, 
respectively), corresponding to entrained organics, and (2) high 
temperature (maximum evolution at 435 to 445°C, and 466 to 
478°C for the tar sand and pilot plant bitumen asphaltenes, re- 
spectively), corresponding to cracking of large organic components. 
Methane had a temperature of maximum evolution slightly higher, 
at approximately 475°C and 524°C for the tar sand and pilot plant 
bitumen asphaltenes, respectively. For both the tar sand and as- 
phaltenes, the pyrolysis yields were dominated by the evolution of 
light hydrocarbons. For the tar sand, the non-condensible gases, 
Hz, CO, COz, and He exhibited evolution associated with hydrocar- 
bon cracking reactions, and high temperature evolution associated 
with mineral decomposition, the water-gas shift, and gasification 
reactions. The mineral matrix was primarily responsible for non- 
condensible gas evolution at high temperatures. The asphaltenes 
generated much less of the non-condensible gases, reflecting the 
lack of mineral matter. 


19650 (IMMR-88/101, pp. 411-417) Organic geochemical 
and petrographic analysis of pure macerals from the Ohio 
Shale. Kruge, M.A. (Southern Illinois Univ., Carbondale (USA)); 
Crelling, J.C.; Rimmer, S.M. Kentucky Univ., Lexington, KY (USA). 
inst. for Mining and Minerals Research. May 1989. (CONF-881128— 
: 1988 Easter oil shale symposium, Lexington, KY (USA), 30 Nov 
- 2 dec 1988). In Proceedings: 1988 Eastern Oil Shale Sympo- 
sium. 400p. Order Number DE91008070. Source: OSTI; NTIS. 

The present study is a preliminary effort applying density gradi- 
ent centrifugation (DGC) to the study of oil shale kerogen. The 
authors have used a sample from the Huron Member of the Upper 
Devonian Ohio Shale from Logan County, Ohio. The kerogen con- 
centrate was subjected to DGC. The resulting profile shows a 
single, broad main peak, consisting of mixed telaginite, amorphinite 
and rare vitrinite. Variable amounts of entrapped minerals appar- 
ently account for the broad range of density within the peak, with 
the organic assemblage being fairly consistent. In future work, it is 
recommended that the kerogen be micronized prior to DGC to per- 
mit a cleaner separation. The Ohio Shale kerogen and 4 DGC 
fractions were subjected to micro-scale, anhydrous, in vitro pyroly- 
sis, followed by GCMS of the saturate and aromatic LC fractions of 
the pyrolyzate. The 4 DGC fractions are nearly identical in both 
their saturate and aromatic molecular distributions, consistent with 
the petrographic observations. To further demonstrate the efficacy 
of the method, a pure sporinite isolated from a coal in the Pennsyl- 
vanian Brazil Formation of Indiana was also analyzed. The 
sporinite pyrolyzate can readily be distinguished from that of the 
Ohio Shale alginite by the distributions of n-alkanes, isoprenoids, 
phyliociadane derivatives, extended tricyclic terpanes, hopanes, 
moretanes, steranes, alkylbenzenes and thiophene derivatives. Py- 
LC-GCMS is an effective and versatile characterization tool, as it 
provides a great number of molecular parameters. 
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19651 (IMMR-88/101, pp. 51-54) Microfiltration dewatering 
of deoiled tailings pond sludge. Farnand, B. (CANMET, Ottawa, 
Ontario (Canada)); Sawatzky, H. Kentucky Univ., Lexington, KY 


42 ERA Vol. 16, No. 8 


(USA). Inst. for Mining and Minerals Research. May 1989. (CONF- 
881128-: 1988 Eastern oil shale symposium, Lexington, KY 
(USA), 30 Nov - 2 dec 1988). In Proceedings: 1988 Eastem Oil 
Shale Symposium. 400p. Order Number DE91008070. Source: 
OSTI; NTIS. 

Solids from the extraction process to recover bitumen from the 
Athabasca tar sands are settled in large tailings ponds to provide a 
clarified water stream for recycle to the extraction plant. The 
sludge in these ponds consists of very small solids and 3 to 4% 
bitumen. These solids require extremely long settling times to de- 
water. The bitumen in the sludge can be recovered by various 
means that require the addition of water to improve the fluidity. 
This aggravates the dewatering of the sludge so that it cannot be 
made suitable for reforestation or environmentally acceptable recla- 
mation. Microfiltration has been investigated for the rapid removal 
of water from the deoiled sludge. Bench-scale experiments with 
deoiled sludge have been performed to determine the mass trans- 
fer limitations of dewatering the sludge, the amount of water that 
can be recovered and the required operating pressures. An order 
of magnitude estimate of the combined capital and operating cost 
of a microfiltration process was determined. 


19652 (IMMR-88/101, pp. 109-114) Disposal of oll shale 
solid wastes: Selected aspects. McWhorter, D.B. (Colorado State 
Univ., Fort Collins (USA)). Kentucky Univ., Lexington, KY (USA). 
Inst. for Mining and Minerals Research. May 1989. (CONF-881128— 
: 1988 Eastern oil shale symposium, Lexington, KY (USA), 30 Nov 
- 2 dec 1988). In Proceedings: 1988 Eastern Oil Shale Sympo- 
sium. 400p. Order Number DE91008070. Source: OSTI; NTIS. 

Numerous factors are involved in the disposal of solid wastes 
from oil-shale processing. In the last 15 years a great deal of re- 
search effort has been focused on the various environmental 
considerations associated with the large-scale disposal that will at- 
tend commercial production of shale oil. This paper recounts and 
summarizes selected features of that research with an emphasis 
on the chemical, geotechnical, and hydraulic properties that will 
play central roles in sound disposal practices. Materials for this pa- 
per were drawn from a detailed compilation and synthesis of data 
and analyses prepared under the auspices of the USEPA. 


19653 (IMMR-88/101, pp. 147-161) Rates of chemical reac- 
tions that fix the distribution of sulfur in processing eastern 
oll shale. Taylor, R.W. (Lawrence Livermore National Lab., CA 
(USA)); Morris, C.J.; Coburn, T. Kentucky Univ., Lexington, KY 
(USA). Inst. for Mining and Minerals Research. May 1989. DOE 
Contract W-7405-ENG-48. (CONF-881128—-: 1988 Eastern oil 
shale symposium, Lexington, KY (USA), 30 Nov - 2 dec 1988). In 
Proceedings: 1988 Eastern Oil Shale Symposium. 400p. Order 
Number DE91008070. Source: OSTI; NTIS. 

This report is a review of the chemistry of inorganic sulfur during 
recycle retorting of shales. The authors goal was to learn what 
could be done utilizing conventional carbonate-based technology to 
minimize SO2 from processing of easter oil shale. Pyrites are the 
source of most of the sulfur in easter shale. Pyrites are the source 
of most of the sulfur in eastern shale. Pyrite in shale decomposes 
to pyrrhotite at approximately the same rate as pyrite in vacuum 
and the rate is proportional to the pyrite surface area. Pyrite de- 
composition during shale pyrolysis results in HoS production, and 
during retorted-shale combustion both pyrite and pyrrhotite yield 
SOz. They have measured the rate of capture of H2S by carbon- 
ates and iron oxide. Iron oxide reacts with H2S to form pyrrhotite 
and the reaction is faster than the reaction of H2 with dolomite. 
They have also measured the rate SO2 capture by mineral carbon- 
ates. They conclude that higher retorting and combustion 
temperatures and the circulation of high-surface-area dolomite or 
lime are necessary to reduce SO2 emissions from the combustion 
of retorted eastern shale. Others have proposed to lower the sulfur 
content of retorted shale in preparation for combustion by steam 
oxidation of pyrrhotite. They suggest the use of CaO to accelerate 
this reaction by decreasing the concentration of the H2S produced. 
It remains to be seen if these approaches will be practical. Because 
of the very high sulfur content relative to the fuel value of eastern 
shale, and particularly retorted eastern shale, other approaches 
need to be considered such as the utilization of the high SO2 con- 
tent of flue gas for sulfur or sulfur by-product production. 62 refs. 
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19654 (IMMR-88/101, pp. 177-181) Chemistry of aluminum 
and iron minerals in oll shales containing pyrite. Reddy, K.J. 
(Univ. of Wyoming, Laramie (USA)). Kentucky Univ., Lexington, KY 
(USA). Inst. for Mining and Minerals Research. May 1989. DOE 
Contract AC21-85LC11062. (CONF-881128-: 1988 Eastern oil 
shale symposium, Lexington, KY (USA), 30 Nov - 2 dec 1988). In 
Proceedings: 1988 Eastem Oil Shale Symposium. 400p. Order 
Number DE91008070. Source: OST]; NTIS. 

The ability to properly manage acid mine drainage is dependent 
upon understanding the chemistry of Al and Fe associated with the 
oxidation of pyritic materials. The objective of this study was to ex- 
amine the solubility relationships of Al and Fe minerals in oil shales 
containing pyrite under oxidizing equilibrium conditions. Two east- 
ern oil shales, A New Albany shale (unweathered, 4.6% pyrite) and 
a Chattanooga shale (weathered, 1.5% pyrite), were used in this 
study. Oil shale samples were equilibrated with distilled-deionized 
water from 1 to 180 d (1:1 solid:solution ratio). The equilibrium so- 
lutions were filtered and the clear solutions were analyzed for total 
cations and anions. lon activities were calculated from total con- 
centrations. Below pH 6.0, depending upon SO,?- activity, Al> 
solubility was controlled by Al(SO,)(OH).5H20 for both shales. Ini- 
tially, AP* solubility for the New Albany shale showed equilibrium 
with amorphous Al(OH)3(s). The pH decreased with time, and AP*+ 
solubility approached equilibrium with Al(SO,4)-(OH).5H20. Below 
pH 6.0, Fe* solubility appeared to be regulated by a basic iron 
sulfate solid phase with the stoichiometric composition of 
FeOHSO,(s). The results from this study further indicate that the 
acidity in oil shale waters may be produced from the hydrolysis of 
Al* and Fe** in solution. 


0410 Environmental Aspects 
Refer also to citation(s) 19652 


19655 (IMMR-88/101, pp. 83-94) Preliminary environmental 
monitoring results: Parachute creek shale oll project and ftor- 
est hill heavy oil project. Benton, J.B. (Dept. of Treasury, 
Washington, DC (USA)). Kentucky Univ., Lexington, KY (USA). 
Inst. for Mining and Minerals Research. May 1989. (CONF-881128- 
: 1988 Eastem oil shale symposium, Lexington, KY (USA), 30 Nov 
- 2 dec 1988). In Proceedings: 1988 Eastem Oil Shale Sympo- 
sium. 400p. Order Number DE91008070. Source: OSTI; NTIS. 

Synthetic fuels projects awarded financial assistance under the 
Energy Security Act of 1980 agreed to develop and implement an 
Environmental Monitoring Plan (EMP) incorporating permit- 
mandated (compliance) monitoring and supplemental monitoring in 
the areas of water, air, solid waste, and worker health and safety. 
implementation of the EMP requires development of detailed sam- 
pling and analytical procedures, completion of a data management 
system, incorporation of a quality assurance/quality control pro- 
gram, and pertormance of initial field sampling and laboratory 
analyses. Two of the projects receiving financial assistance com- 
pleted the first year of EMP implementation in 1987. The Forest 
Hill Heavy Oil Project produced its first annual EMP report on 
December 12, 1987. The Parachute Creek Shale Oil Project pub- 
lished its Annual EMP Report March 31, 1988. The information 
contained in these documents is discussed. Monitoring problems 
encountered, EMP modifications, and future monitoring efforts are 
also presented. 


19656 (IMMR-88/101, pp. 95-107) Processing water for an 
eastern oll shale . Goodwin, W.A. (Tennessee Technolog- 
ical Univ., Cookeville (USA)). Kentucky Univ., Lexington, KY (USA). 
Inst. for Mining and Minerals Research. May 1989. (CONF-881128— 
: 1988 Eastem oil shale symposium, Lexington, KY (USA), 30 Nov 
- 2 dec 1988). In Proceedings: 1988 Eastern Oil Shale Sympo- 
sium. 400p. Order Number DE91008070. Source: OSTI; NTIS. 

A critical element in the siting of a processing plant to produce 
oil from oil shale is the availability of water needed for the process- 
ing system. The quantity of water depends on numerous factors 
including characteristics of the shale; size of the plant; method of 
processing; and recirculation of water, if any. This project deals 
with the assessment of available water to process oil shale by a 
pressurized fluidized-bed hydroretorting process. Plant sizes under 
study are rated at 10,000; 25,000; and 50,000 barrels per day of 


oil output. Since this study is limited to strippable shale, the loca- 
tions in the six states under study are in those counties where the 
oil shale outcrops and contour strip mining appears feasible. The 
Stripping ratio of overburden to thickness of shale stratum is not 
clearly defined by the industry. The ratio is an economical factor 
and relates to the energy per volume of shale removed versus the 
overburden removal costs. The locations selected are those where 
the shale was considered to be economically feasible for contour 
strip mining. This study is based on free flowing streams and fed- 
eral impoundments as sources of import water. In free flowing 
streams, the flow rates are based on criteria used by the appropri- 
ate public agencies in approving permits for water withdrawals. 


19657 (IMMR-88/101, pp. 115-121) Final summary of date 
trom the Hope Creek field leaching study. Robi, T.L. (Univ. of 
Kentucky, Lexington (USA)); Barron, L.S.; Schram, W.; Thomas, G. 
Kentucky Univ., Lexington, KY (USA). Inst. for Mining and Minerals 
Research. May 1989. (CONF-881128-: 1988 Eastern oil shale 
symposium, Lexington, KY (USA), 30 Nov - 2 dec 1988). In Pro- 
ceedings: 1988 Eastern Oil Shale Symposium. 400p. Order 
Number DE91008070. Source: OSTI; NTIS. 

The Hope Creek field study of leaching characteristics of retorted 
eastern oil shale and associated materials spanned from 1983 to 
1988. Actual leachate collection began in July of 1984 and ended 
in May of 1988, a period of aimost four years. The elemental re- 
lease characteristics of over 1,200 tons of retorted, raw and mixed 
materials were determined. All of the materials were found to pro- 
vide very acidic leachates generated from the oxidation of iron 
sulfides with pH’s ranging from 2.5 to 3.6 over the study period. 
The leaching patterns of the raw shale had rapid declines in con- 
centration, those of the retorted and mixed shale had more gradual 
declines. Changes in the shale induced from retorting resulted in 
the leachate composition from the retorted shale with higher con- 
centrations of Al, K, B and Na compared to that from the raw 
shale. All of the materials would readily give rise to acid drainage if 
not properly handled. 


19658 § (IMMR-88/101, pp. 123-131) Revegetation of eastern 
oll shale at the Hope Creek Field Station. Barnhisel, R.1. (Univ. of 
Kentucky, Lexington (USA)). Kentucky Univ., Lexington, KY (USA). 
Inst. for Mining and Minerals Research. May 1989. (CONF-881128— 
: 1988 Eastern oil shale symposium, Lexington, KY (USA), 30 Nov 
- 2 dec 1988). In Proceedings: 1988 Eastern Oil Shale S 
sium. 400p. Order Number DE91008570. Source: OSTI; NTIS. 

This paper summarizes the data collected during the revegeta- 
tion phase of this project. Due to the large number of analyses 
performed, only those results where significant differences occur 
will be presented. The exception to this being those data collected 
in 1988. The soils overlaying oil shale deposits of eastern Ken- 
tucky are generally shallow and are low to low in 
fertility. These deposits are generally in forest or pasture. Clearing 
of trees usually results in little topsoil remaining. Proposed reguia- 
tions would require placement of four feet of soil over the 
processed oil shale materials. In 1984, a project was initiated to 
evaluate alternative rooting media and soil fertilizer needs in order 
to be in a position to make sound recommendations related to 
reclamation when the industry develops. From the data collected to 
date, it appears that two approaches may be used in the reciama- 
tion of spent oil shale. A topsoil substitute material may be utilized 
as a rooting media, as it approaches that of the natural soil, and 
either should make an excellent material for reclamation. Yields of 
tall fescue grown on either material exceeded those projected to 
occur from non-mined soils overlying these oil shale deposits. In 
addition, a 50-50 mixture of spent oil shale and either topsoil or a 
topsoil substitute material also produced good results, although 
yields were reduced. This yield reduction appears to be a function 
of lowering the available water content of this mixture. The degree 
of reduction was not constant over time and there doesn't appear 
to be any effect of salts or toxic elements derived from the spent 
oil shale component on tall fescue yields. 


19659 (IMMR-88/101, pp. 163-176) Trace element partition- 
ing in density-fractionated processed Green River Formation 
oll shale: Assessment of solid phase elemental associations. 
Spackman, L.K. (Univ. of Wyoming Research Corp., Laramie 
(USA)); Essington, M.E. Kentucky Univ., Lexington, KY (USA). Inst. 
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04 OIL SHALES AND TAR SANDS 
0410 Environmental Aspects 


for Mining and Minerals Research. May 1989. DOE Contract FC21- 
86MC11076. (CONF-881128-: 1988 Eastern oil shale symposium, 
Lexington, KY (USA), 30 Nov - 2 dec 1988). In Proceedings: 1988 
Eastern Oil Shale Symposium. 400p. Order Number DE91008070. 
Source: OSTI; NTIS. 

In this study , six spent Green River Formation oil shales (an in- 
directly retorted, three directly retorted, a recarbonated directly 
retorted, and a combusted) were subjected to nondestructive den- 
sity fractionation. The total elemental content of the various density 
separates was determined and the results used to evaluate the 
effectiveness of the preconcentration techniques. Maximum enrich- 
ment ratios for elements were dependent on the specific element, 
fraction density (light versus heavy density), and spent oil shale 
type. In general, first-row transition elements were concentrated in 
the heavy density fractions of the retorted oil shales. The anaiytical 
data set was also used to obtain linear correlation coefficients be- 
tween major and minor element concentrations and to construct 
hierarchical cluster dendograms. Statistically similar inter-element 
associations and the dendogram groupings were used to interdi- 
rectly identify elemental associations in the spent oil shale solids. 
Although the statistically significant inter-element associations are 
dependent on spent oil shale type, trace elements generally corre- 
late with Fe and S. Further, Sr consistently statistically associated 
with Ca. The hierarchical cluster dendogram groupings were influ- 
enced by spent oil shale type. First-row transition elements 
consistently grouped with Fe and S, suggesiing a sulfide residency. 
Other dendogram groupings include Sr and Ca; and Al, K, and Na. 
The statistical analysis results were compared to selective sequen- 
tial dissolution results to provide further evidence for the indirect 
identification of trace element mineralogical residencies. 


19660 (IMMR-88/101, pp. 133-146) Environmental data 
trom moving-bed hydroretorting of three eastern oil shales. 
Mensinger, M.C. (institute of Gas Technology, Chicago, IL (USA)); 
Roberts, M.J.; Rue, D.M.; Lau, F.S. Kentucky Univ., Lexington, KY 
(USA). Inst. for Mining and Minerals Research. May 1989. DOE 
Contract FC21-85LC11069. (CONF-881128-: 1988 Eastern oil 
shale symposium, Lexington, KY (USA), 30 Nov - 2 dec 1988). In 
Proceedings: 1988 Eastem Oil Shale Symposium. 400p. Order 
Number DE91008070. Source: OSTI; NTIS. 

Under a three-year program to expand the data base for 
moving-bed hydroretorting of Eastern oil shales, IGT conducted hy- 
droretorting tests using a 2-lb/h continuous, moving-bed mini-bench 
unit to collect environmental data with three selected oil shales - 
Indiana New Albany, Alabama Chattanooga, and Tennessee Chat- 
tanooga oil shales. The data collected include trace element 
analyses of the feed and spent shales, product oil, and sour water. 
In addition, sulfur compounds in the product and trace organics in 
the sour water were analyzed. These data were used to evaluate 
the environmental! impact of a moving-bed hydroretorting plant. 
This paper presents the environmental data obtained during the 
program. 


0440 Combustion 


19661 (IMMR-88/101, pp. 341-346) Combustion of eastern 
US oll shale materials. Rubel, A.M. (Univ. of Kentucky, Lexington 
(USA)); Carter, S.D.; Robi, T.L.; Davis, E. Kentucky Univ., Lexing- 
ton, KY (USA). Inst. for Mining and Minerals Research. May 1989. 
(CONF-881128-: 1988 Eastern oil shale symposium, Lexington, 
KY (USA), 30 Nov - 2 dec 1988). In Proceedings: 1988 Eastern Oil 
Shale Symposium. 400p. Order Number DE91008070. Source: 
OSTI; NTIS. 

A 3.8-cm diameter continuous feed fiuid-bed reactor was used to 
study combustion parameters for possible feedstocks to the Kentort 
ll mini-plant combustor. Feedstocks included raw shale, pyrolyzed 
shale, pyrolyzed/gasified shale, and a mixture of pyrolyzed/gasified 
and raw shale. Operating conditions investigated were bed temper- 
ature (700 to 900°C) and solid residence time (3, 10, and 30 
minutes). Nearly complete oxidation of carbon and sulfur occurred 
for all feedstocks at combustor conditions as mild as 700°C and 
two minutes mean solid residence time (MSRT). However, nitrogen 
appeared to preferentially remain in the solids. Reducing SO2 
emissions by combustor control does not appear likely, so the 
gasification interstage of the KENTORT process will be necessary 
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to keep SO release at a manageable level. Combustion of two 
feedstocks resulted in the agglomeration of shale particles into sin- 
ters which disrupted smooth operation of the reactor. Sinters could 
be separated from the ash using a magnet which implicated Fe 
compounds. Mossbauer spectra of the feedstocks, particle agglom- 
erates, and combusted spent indicated that problem feedstocks 
contained an iron hydroxysulfate which has been shown to sinter in 
coal. Sintering will not be a problem to the KENTORT II Process 
since iron sulfates would be converted during gasification. 


05 NUCLEAR FUELS 


Refer also to citation(s) 22328 


0501 Reserves, Exploration, and Mining 
Refer also to citation(s) 19701, 20918 


19662 (SKB-TR-90-39) Modelling of the movement of the 
redox front in the uranium mine in Pocos de Caldas, Brazil. 
Romero, L. (Royal Inst. of Tech., Stockholm (Sweden)); Moreno, 
L.; Neretnieks, |. Swedish Nuclear Fuel and Waste Management 
Co., Stockholm (Sweden). Jun 1990. 57p. Order Number 
DE91633241. Source: OSTI; NTIS (US Sales Only); INIS. 

Oxygen containing water which infiltrates reducing rock will be 
reduced by reaction with reducing agents in the rock. The rock will 
be depleted of its reducing agents and a redox front will develop. 
Redox sensitive elements such as uranium and some other 
radionuclides will precipitate in the reducing rock if they are trans- 
ported into this region. This process has been suggested to take 
place in a repository for radioactive waste. In an open pit uranium 
mine at Pocos de Caldas in Brazil, the upper portions of the rock 
have been oxidized by infiltrating oxidizing groundwater. The redox 
front is very uneven and ‘fingering’ is in evidence to depths ranging 
down to several hundred meters. The redox ‘fingers’ are found in 
fractures and fractured zones. An attempt has been made to model 
the development of such redox fingerings along flow channels and 
to relate the structure to independent observations of flow channels 
in other crystalline rocks. The rate of movement of the front has 
been calculated using a coupled chemical and transport model for 
cases which describe diffusive transport of the oxygen, advective 
transport of the oxygen as well flow in fractures and channels with 
diftusion perpendicularly from the channel walls into the rock. 


(orig.). 


0504 Feed Processing 


19663 (HW-9817) Activity associated with particies trom 
process solutions. Albaugh, F.W. Hanford Works, Richland, WA 
(USA). 18 May 1948. 3p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC06-76RL01830. Order Number 
DE91013469. Source: OSTI; NTIS; GPO Dep. 

This research from May 1948 investigates alpha and beta activity 
levels associated with 20 micron diameter particles. These particles 
were derived from process solutions, and the research was per- 
formed at the Hanford Reservation. (SM) 


0505 Uranium Enrichment 
Refer also to citation(s) 19690, 19815 


0507 Fuels Production and Properties 


Refer also to citation(s) 19810, 19818, 19964, 19977, 19988, 
19989, 20146, 20149, 20162, 20171, 20174, 20191, 20232, 20908 


0508 Spent Fuels Reprocessing 


Refer also to citation(s) 19764, 19765, 19801, 19810, 19820, 
19821, 19830, 20082, 20083, 20242, 20251, 21009, 21626 


19664 (FR-CEA-TH-341) Analysis of hydrodynamic opera- 
tion of a pulse column with disks and rings. Milot, J.F. CEA 
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Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France); 
Institut National Polytechnique, 31 - Toulouse (France). Oct 1990. 
187p. (In French). Order Number DE917&7923. Source: OSTI; 
NTIS (US Sales Only). 

The aim of this work is the analysis of pressure measurements 
from probes in a pulse column for liquid-liquid extraction in nuclear 
fuel reprocessing and the understanding of hydraulic behaviour. In 
the first part mean differential pressure measurements in a pulse 
column are studied. Influence of phase flow rate, pulses, retention 
are introduced in a simplified model of the pressure signal. In the 
second part the dispersed phase behaviour is simulated. Drop size 
distribution and retention in each place of the column is determined 
owing to a drop population balance, taking into account transport, 
rupture and coalescence. Specific characters of the pneumatic 
pulse system are introduced in the model. Experimental results are 
compared to simulation for validation. 


19665 (HW-24641) Chemical Development Separations 
Technology Unit: Progress report, May 1952. Woodfield, F.W. 
Hanford Works, Richland, WA (USA). 31 May 1952. 52p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. Order Number DE91012975. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This report is a May 1952 progress report from the Hanford 
Reservation concerning the process performance of the uranium 
and plutonium recovery processes. 


19666 (IWGFPT-35) Recycling of plutonium and uranium 
in water reactor fuels: Proceedings of a technical committee 
meeting held in Cadarache, France, 13-16 November 1989. in- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Water Reactor Fuel Performance and Technol- 
ogy. Dec 1990. 340p. (CONF-8911229—: IAEA specialist meeting 
on plutonium and uranium recycling, Cadarache (France), 13-16 
Nov 1989). Order Number DE91632863. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The purpose of the meeting was to make a review of the present 
knowledge relevant to plutonium and uranium recycling, MOX fuel, 
on-going programmes, today’s industrial capabilities and future 
plans for development. For countries with commitments to repro- 
cessing, MOX fuel is attractive and will be more so as discharge 
burnups increase and as the time between discharge and repro- 
cessing optimized. Fabrication experience on MOX fuel has 
accumulated for many years in several countries and one has 
been able to cope with the extension of capacities of the plants, as 
required by MOX fuel implementation, and with the requirements 
specific to massive use in power reactors. Standards fabrication 
processes have proven to be adaptable in large quantities and have 
yielded products satistying all present specifications. A large body 
of irradiation experience for some time on various MOX and RepU 
materials. On the basis of a comparison with UO2, no adverse 
effect has been observed. Problems like isotopic homogeneity, sol- 
ubility, alternative processes like gelation deserve further attention. 
it is encouraging to note that parameters linked to materials ob- 
tained by different fabrication routes can be taken into account by 
existing codes, to an extent similar to various UO2 fuels, provided 
an adequate data base is available. The fabrication capacities are 
the limiting factor for MOX penetration in reactors, where a 30 to 
50% recycling rate is therefore sufficient. The use of plutonium in 
100% MOX reactors or in more advanced reactors deserves more 
study. The increase of plutonium inventory may influence safety 
and licensing analysis, but all the safety criteria can be met. On the 
whole, the experience reported in this meeting pointed to a general 
consensus of the attractiveness of recycling and the already 
demonstrated ability of several countries to cope with all questions 
raised by MOX substitution of UO2 fuel. Refs, figs and tabs. 


19667 (IWGFPT-35, pp. 83-86) Uranium recycling in water 
reactors. Guillet, J.L. (Compagnie Generale des Matieres Nucle- 
aires (COGEMA), 78 - Velizy-Villacoublay (France)); Guyot, J.C.; 
Manent, G. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Water Reactor Fuel Performance 
and Technology. Dec 1990. (CONF-8911229-: IAEA specialist 
meeting on plutonium and uranium recycling, Cadarache (France), 
13-16 Nov 1989). In Recycling of plutonium and uranium in water 
reactor fuels: Proceedings of a technical committee meeting held 


in Cadarache, France, 13-16 November 1989. 340p. Order Num- 
ber DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

Re-enrichment of reprocessed uranium gives opportunity to save 
natural uranium. The variable U6 and U4 contents in RU put 
penalty on the energetic value of uranium. Nevertheless linearity of 
phenomenons in a realistic concentrations scale, allows us to es- 
tablish a simple equivalence law between RU and natural uranium. 
(author). 1 fig. 


19668 (IWGFPT-35, pp. 87-95) Spent uranium recycling 
Strategy in the Union of Soviet Socialist Republics. Filippov, 
E.A. (All-Union Research Inst. of Chemical Technology, Moscow 
(USSR)); Braverman, |.B.; Tsarenko, V.F. International Atomic En- 
ergy Agency, Vienna (Austria). International Working Group on 
Water Reactor Fuel Performance and Technology. Dec 1990. 
(CONF-8911229-: IAEA specialist meeting on plutonium and 
uranium recycling, Cadarache (France), 13-16 Nov 1989). In Recy- 
cling of plutonium and uranium in water reactor fuels: Proceedings 
of a technical committee meeting held in Cadarache, France, 13- 
16 November 1989. 340p. Order Number DE91632863. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Large-scale development of nuclear power in the USSR has 
been always inseparable from creation of an industrial infrastruc- 
ture using a closed fuel cycle, commissioning of BN-type fast 
reactors and gradual transition to a self-sufficient power production 
regime. Still, the reality of energy development has required some 
revision of the present conceptions for the closed fuel cycle with 
the stress on utilizing spent uranium and plutonium in thermal re- 
actors. The paper considers some economic criteria concerning the 
viability of transition to the closed uranium fuel cycle, investigates 
the changes in the isotopic spent uranium composition as well as 
influence of °U and 25*U isotopes on the fuel recycling technol- 
ogy in principle. Some variants of the fuel recycling systems have 
been discussed. (author). 15 refs, 4 figs, 3 tabs. 


19669 (IWGFPT-35, pp. 99-106) MOX tuel fabrication in the 
Federal Republic of Germany. Schneider, V.W. (Siemens AG 
Brennelementewerk, Hanau (Germany, F.R)); Gueldner, R.; 
Braehler, G. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Water Reactor Fuel Performance 
and Technology. Dec 1990. (CONF-891122S-: IAEA specialist 
meeting on plutonium and uranium recycling, Cadarache (France), 
13-16 Nov 1989). In Recycling of plutonium and uranium in water 
reactor fuels: Proceedings of a technical committee meeting held 
in Cadarache, France, 13-16 November 1989. 340p. Order Num- 
ber DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 
About 135 t of MOX-fuel have been produced over the period 
from 1980 to 1989 according to two new processes for the fabrica- 
tion of highly soluble fuel developed by SIEMENS Hanau Fuel 
Fabrication Facility (formerly ALKEM) and inserted in 9 power reac- 
tors. Solubility has been proven for both types of fuel up to 40 
GWdtt. It has been demonstrated that the fuel cycle is closed by 
reprocessing in full-scale MOX fuel elements. SIEMENS is con- 
structing a new production plant for LWR MOX-fuel in Hanau. The 
principles of this plant are outlined below. (author). 4 refs, 8 figs. 


19670 (IWGFPT-35, pp. 106-111) MOX fuel fabrication ex- 
perience at Dessel. Trauwaert, E. (Belgonucieaire SA, Dessel 
(Belgium)); Mostin, N.; Lefevre, R. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Water 
Reactor Fuel Performance and Technology. Dec 1990. (CONF- 
8911229-: IAEA specialist meeting on plutonium and uranium 
recycling, Cadarache (France), 13-16 Nov 1989). In Recycling of 
plutonium and uranium in water reactor fuels: Proceedings of a 
technical committee meeting held in Cadarache, France, 13-16 
November 1989. 340p. Order Number DE91632863. Source: 
OSTI; NTIS (US Sales Only); INIS. 

MOX< fuel for LWR is subject to a number of key features which 
make it different from classical LWR-UO2 fuel. Such features are: 
The smaliness of the fissile material lots (both feed and fabrication 
lots); the variability of the isotopic composition from lot to lot and in 
time (due mainly to the 8 decay of *4'Pu); the typical solubility be- 
haviour in nitric acid; the specific Zircaloy welding requirements in 
confined inert atmosphere and the limited rework possibilities; the 
necessity to recycle the fabrication scrap under well controlled con- 
ditions. These main outlines come in addition to the physical 
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characteristics of plutonium (a, 6, 7 radiation, criticality, toxicity, 
pyrophoricity). The fabrication process developed at BELGONU- 
CLEAIRE (BN) gives an answer to each of these challenges in a 
way that satisfies the security, quality and economics requirements. 
The experience accumulated during the last 15 years on the oper- 
ation of the DEMOX pliant will be illustrated with special emphasis 
on some points, still susceptible of improvements either from qual- 
ity or economics point of view. Such questions concern a.o. the 
surplus of rods after each campaign, the recycling of fabrication 
scraps, the radioactive waste management. In a last part the hu- 
man aspects with the personnel radiation burden and the specific 
training standards followed by BELGONUCLEAIRE are highlighted. 
(author). 3 refs, 10 figs. 


19671 (IWGFPT-35, pp. 111-114) MOX tuel fabrication at 
the CEA Cadarache complex. Bariteau, J.P. (CEA, Centre 
d'Etudes Nucleaires de Cadarache, Saint-Paul-lez-Durance 
(France). Dept. du Complexe de Fabrication de Cadarache); 
Heyraud, J.; Nougues, B. International Atomic Energy Agency, Vi- 
enna (Austria). International Working Group on Water Reactor Fuel 
Performance and Technology. Dec 1990. (CONF-8911229-: IAEA 
specialist meeting on plutonium and uranium recycling, Cadarache 
(France), 13-16 Nov 1989). In Recycling of plutonium and uranium 
in water reactor fuels: Proceedings of a technical committee meet- 
ing held in Cadarache, France, 13-16 November 1989. 340p. 
Order Number DE91632863. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The CFCa - Complexe de Fabrication de Cadarache - is located 
in the middle of the Cadarache Center, in a special security area. It 
is composed of two main plants called ATPu "Atelier de Technolo- 
gie du Plutonium” and LPC "Laboratoire de Purification Chimique’. 
The ATPu is devoted to all the plutonium storage and fabrication 
operations and to some quality contro! examinations as well. This 
plant is divided into about forty cells, each of these being devoted 
to a particular fabrication or control process. The LPC is devoted to 
destructive quality control operations on pellets and also to waste 
and scrap treatments. The annual capacity of the CFCa to day is 
about 20 tons of mixed oxide. At the moment, the most important 
concern is MOX fabrication. The annual quantity to be delivered to 
the customer - EDF - is two reload-batches for the 900 MW 
PWR's. This corresponds to about 17 tons of mixed oxide and 
about 8500 rods per year. (author). 


19672 (IWGFPT-35, pp. 114-123) Development of advanced 
mixed oxide tuels in Switzerland. Stratton, R.W. (Paul Scherrer 
Inst. (PSI), Villigen (Switzerland)); Ledergerber, G.; Alder, H.P. In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Water Reactor Fue! Performance and Technol- 
ogy. Dec 1990. (CONF-8911229-: IAEA specialist meeting on 
plutonium and uranium recycling, Cadarache (France), 13-16 Nov 
1989). In Recycling of plutonium and uranium in water reactor fu- 
els: Proceedings of a technical committee meeting held in 
Cadarache, France, 13-16 November 1989. 340p. Order Number 
DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

A programme of development of LWR mixed oxide recycle fuel is 
described which is based on the gelation process for fabrication. 
Using laboratory scale equipment the internal gelation method 
produces microspheres of (UPu)O2 which can either be loaded di- 
rectly into cladding tubes (the sphere-pac process) or, with special 
heat-treatment, pressed into pellets (so-called ex-gel pellets). The 
irradiation behaviour, at least of the sphere-pac form needs more 
demonstration. PSI's work began with the test of sphere-pac UO, 
fuel in the Goesgen power plant (KKG) reported first at the IAEA 
Stockholm conference of 1986 and some first results of the irradia- 
tion test are becoming available. Twelve PSI sphere-pac segments 
and eight pellet segments of Siemens were assembled into four 
dull length fuel rods and one rod is being withdrawn for examina- 
tion in each of four cycles. A peak burnup of 41 GWd/tU has now 
been reached and the fourth and last cycle for the remaining rod is 
now under way. In the next stage of the development programme 
PSI is producing gelled MOX material for a possible test in the 
Beznau-1 pliant (to be called the GEMINI programme) with Belgo- 
nucleaire and other partners. Again segment rods will be produced 
and irradiated to target burnups of 35 and 55 GWdAM. Following 
the power reactor irradiation, some power ramp tests will be made 
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on selected segments in the BR-2 reactor in Belgium. Details of 
the fuel production are given. On the ex-gel pellet side, a collabo- 
ration with Siemens-KWU has just been completed using gelled 
UO2, supplied by PSI. Press feed was developed with properties 
aimed at obtaining a pellet of optimum characteristics. PSI is now 
preparing to install a small hydraulic press for the production of 
MOX hybrid pellets. (Abstract Truncated) 


19673 (IWGFPT-35, pp. 129-137) MELOX: Impact of mate- 
rial and operational constraints on the design of a large 
capacity plant. Couty, Y. (Cogema, Bagneux (France)); Lorenzelli, 
R. International Atomic Energy Agency, Vienna (Austria). Interna- 
tional Working Group on Water Reactor Fuel Performance and 
Technology. Dec 1990. (CONF-8911229-: IAEA specialist meeting 
on plutonium and uranium recycling, Cadarache (France), 13-16 
Nov 1989). In Recycling of plutonium and uranium in water reactor 
fuels: Proceedings of a technical committee meeting held in 
Cadarache, France, 13-16 November 1989. 340p. Order Number 
DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

The MELOX manufacturing plant will be dedicated to the manu- 
facture of mixed oxide fuel. Production throughput will be 100 to 
120 tons/year. Industrial production is scheduled to begin in 1993: 
The MELOX project includes three main building: Manufacturing 
building; Waste treatment building; Administration building. (au- 
thor). 13 figs. 


19674 (IWGFPT-35, pp. 137-145) Application of the NI- 
TROX process (thermal denitration) to scrap recycling in a 
MOX fabrication line. Warin, D. (CEA, Centre d'Etudes Nucleaires 
de Cadarache, Saint-Paul-lez-Durance (France). Dept. d’Etudes 
des Combustibles a Base de Plutonium); Caillol, A.; Gabriac, A. In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Water Reactor Fuel Performance and Technol- 
ogy. Dec 1990. (CONF-8911229-: IAEA specialist meeting on 
plutonium and uranium recycling, Cadarache (France), 13-16 Nov 
1989). In Recycling of plutonium and uranium in water reactor fu- 
els: Proceedings of a technical committee meeting held in 
Cadarache, France, 13-16 November 1989. 340p. Order Number 
DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

Industrial development is carried out by Comurhex at the Pierre- 
latte plant to improve the conversion process of UO2 (NO3)2 
solution. The process is now also intended for use with UO2-PuO2 
mixtures for fuels recycling and especially tor scrap recycling in the 
MELOX fabrication line. After the dissolution of the scraps in nitric 
acid, the uranyl and plutonium solution of salts is converted directly 
by the NITROX process in the mixed UPuO2 oxide, which avoids 
any unfavorable milling of the UO2 and PuO2 powders. This paper 
describes the results of laboratory scale fabrications of 100% NI- 
TROX UPuP> peliets and the tests dealing with the incorporation of 
NITROX powder in the MIMAS process of the MELOX plant. (au- 
thor). 4 rets, 6 figs. 


19675  (IWGFPT-35, pp. 145-149) Isotopic homogeneity and 
batch mixing constraints. Britton, J. (CEA, Centre d’Etudes Nu- 
cleaires de Cadarache, Saint-Paul-lez-Durance (France). Dept. du 
Complexe de Farbication de Cadarache); Guelfi, P.; Nougues, B. 
International Atomic Energy Agency, Vienna (Austria). international 
Working Group on Water Reactor Fuel Performance and Technol- 
ogy. Dec 1990. (CONF-8911229-: IAEA specialist meeting on 
plutonium and uranium recycling, Cadarache (France), 13-16 Nov 
1989). In Recycling of plutonium and uranium in water reactor fu- 
els: Proceedings of a technical committee meeting held in 
Cadarache, France, 13-16 November 1989. 340p. Order Number 
DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

Most industrial pellet fabrication processes are based on the 
preparation of limited sized mixed oxide loads. As plutonium com- 
ing out of the reprocessing plants has different origins and is 
processed in homogeneous batches of limited size, the fuel manu- 
facturer has to complete an homogeneity operation over the 
batches which are delivered. This homogenization may be com- 
pleted in different ways. Physical homogenization with a large 
capacity homogenizer. This solution is not possible for criticality 
reasons. Physical homogenization of smali quantities coming from 
several PuO2 batches, when preparing the loads of powder. The 
CEA has chosen this second method to respect the isotopic con- 
straints. (author). 1 fig., 2 tabs. 





19676 (IWGFPT-35, pp. 150-158) Calculated and experi 
mental justification of vibropac fuel pins utilization in thermal 
power reactors. Grachyov, V.D. (Nauchno-lssiedovatel'skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (USSR)); Kolesnikov, A.N.; 
Mayorshin, A.A.; Petukhov, A.A.; Skiba, O.V.; Sokolovskij, Yu.S.; 
Frey, A.K.; Shamardin, V.K. International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Water Reactor 
Fuel Performance and Technology. Dec 1990. (CONF-8911229-: 
IAEA specialist meeting on plutonium and uranium recycling, 
Cadarache (France), 13-16 Nov 1989). In Recycling of plutonium 
and uranium in water reactor fuels: Proceedings of a technical 
committee meeting held in Cadarache, France, 13-16 November 
1989. 340p. Order Number DE91632863. Source: OSTI; NTIS 
(US Sales Only); INIS. 

At present a marked progress has been achieved in the develop- 
ment of methods for uranium and uranium-plutonium dioxide 
granulation at RIAR. In the period from 1978 till 1987 a complex of 
pilot-plants has been operated, including a plant for fabrication of 
granulated MOX fuel and an automated remotely controlled line for 
production of vibropac fuel pins and assemblies for the BOR-60 re- 
actor. A complex of calculated and experimental investigations on 
vibropac oxide fuel pins utilization in the thermal neutron reactors 
has been carried out. On the whole positive results offer wide op- 
portunities for development of pins with serviceability up to the 
highest burnups under load-following conditions and available for 
automated remote production. (author). 7 figs, 3 tabs. 


19677 (IWGFPT-—35, pp. 159-165) Problems encountered in 
MOX fabrication with respect to solubility criterion. Beche, M. 
(CEA, Centre d’Etudes Nucleaires de Cadarache, Saint-Paul-lez- 
Durance (France). Dept. du Complexe de Fabrication de 
Cadarache); Warin, D. Intemational Atomic Energy Agency, Vienna 
(Austria). International Working Group on Water Reactor Fuel Per- 
formance and Technology. Dec 1990. (CONF-8911229-: IAEA 
specialist meeting on plutonium and uranium recycling, Cadarache 
(France), 13-16 Nov 1989). In Recycling of plutonium and uranium 
in water reactor fuels: Proceedings of a technical committee meet- 
ing held in Cadarache, France, 13-16 November 1989. 340p. 
Order Number DE91632863. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The EDF strategy to burn a mixed oxide fuel in PWR’s enforce 
the reprocesser COGEMA-BR to define a limit of solubility for the 
irradiated fuel. This limit permits to justify at the safety authorities 
the main dimensional characteristics of the dissolver and other ap- 
paratus but also requires the verification of the solubility of the fuel. 
This, a solubility test is proposed to the fuel manufacturer. The 
aims of this paper are to indicate the results obtained in CFCa fa- 
cility and the results obtained in LEFCA laboratory, the effects of 
test parameters and the effects of fabrication parameters and to try 
to give some explanations about the observed phenomena. The 
solubility is a particular characteristic, compared to diameter or 
density, since it deals with numerous physico-chemical properties 
of the (U, Pu)02 ceramics. (author). 6 refs, 6 figs. 


19678 (IWGFPT-—35, pp. 170-174) Problems encountered in 
MOX tuel reprocessing. Maynadier, P. (Commissariat a l’'Energie 
Atomique (France)). International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Water Reactor Fuel Per- 
formance and Technology. Dec 1990. (CONF-8911229-: IAEA 
specialist meeting on plutonium and uranium recycling, Cadarache 
(France), 13-16 Nov 1989). In Recycling of plutonium and uranium 
in water reactor fuels: Proceedings of a technical committee meet- 
ing held in Cadarache, France, 13-16 November 1989. 340p. 
Order Number DE91632863. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The development and use of MOX fuel depends on the ability of 
each of the activities of the cycle to take into account this type of 
fuel. Within this context, at the request of COGEMA, studies on the 
influence of MOX on reprocessing were undertaken at the CEA. 
Bearing in mind the availability of plutonium and the limits on its 
use in a reactor, COGEMA's strategy for reprocessing MOX fuels 
is to dilute them in UOX fuels. The studies and tests undertaken at 
CEA, covering all the aspects of reprocessing and wastes, should 
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help us to evaluate the influence of MOX fuels on the capacity, di- 
mensioning, process conditions and the appropriate control 
equipment to be used in the reprocessing plant. (author). 3 figs. 


19679 (IWGFPT-35, pp. 175-178) MOX fuel reprocessing 
and recycling. Guillet, J.L. (Compagnie Generale des Matieres 
Nucleaires (COGEMA), 78 - Velizy-Villacoublay (France)). interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Working Group on Water Reactor Fuel Performance and Technol- 
ogy. Dec 1990. (CONF-8911229-: IAEA specialist meeting on 
plutonium and uranium recycling, Cadarache (France), 13-16 Nov 
1989). In Recycling of plutonium and uranium in water reactor fu- 
els: Proceedings of a technical committee meeting held in 
Cadarache, France, 13-16 November 1989. 340p. Order Number 
DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper is devoted to the reprocessing of MOX fuel in UP2- 
800 plant at La Hague, and to the MOX successive reprocessing 
and recycling. 1. MOX fuel reprocessing. In a first step, the neces- 
sary modifications in UP2-800 to reprocess MOX fuel are set out. 
Early in the UP2-800 project, actions have been taken to reprocess 
MOX fuel without penalty. They consist in measures regarding: 
Dissolution; Radiological shieldings; Nuclear instrumentation; 
Criticality. 2. Mox successive reprocessing and recycling. The plu- 
tonium recycling in the LWR is now a reality and, as said before, 
the MOX fuel reprocessing is possible in UP2-800 plant at La 
Hague. The following actions in this field consist in verifying the 
MOX successive reprocessing and recycling possibilities. After irra- 
diation, the fissile plutonium content of irradiated MOX fuel is 
decreased and, in this case, the re-use of plutonium in the LWR 
need an important increase of initial Pu enrichment inconsistent 
with the Safety reactor constraints. Cogema opted for reprocessing 
irradiated MOX fuel in dilution with the standard UO2 fuel in appro- 
priate proportions (1 MOX for 4 UO2 fuel for instance) in order to 
save a fissile plutonium content compatible with MOX successive 
recycling (at least 3 recyclings) in LWR. (author). 2 figs. 


19680  (LA-11960-T) Solubility studies of the Ca-CaO-CaCi, 
system. Axler, K.M. Los Alamos National Lab., NM (USA). Jun 
1991. 62p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. Order Number DE91014129. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The solubility of Ca metal has been measured in solutions com- 
posed of varying amounts of CaO in CaCiz. The investigation has 
included solubility determinations at 850 and 900°C. The experi- 
mental work involved quenching specimens of selected 
compositions from elevated temperatures to preserve the high- 
temperature phase distribution. The reacted specimens were 
analyzed for dissolved Ca and for CaO composition. Data are pre- 
sented which establish the effects of CaO composition on the 
solubility of Ca. Relevant thermodynamic parameters were deter- 
mined from the solubility data. Additionally, the significance of this 
work to pyrochemical processing involving the Ca-CaO-CaCl, sys- 
tem is discussed. 21 refs., 13 figs., 5 tabs. 
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19681 (CONF-900210-65) Aspiration for the 
transportation of stored waste in the TRUPACT-2 
package. Djordjevic, S. (international Technology Com., 
Albuquerque, NM (USA)); Drez, P.; Murthy, D.; Temus, C. Westing- 
house Electric Corp., Carlsbad, NM (USA). Waste Isolation Div. 
[1990]. 8p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC04-86AL31950. From Waste management ‘90: working 
towards a cleaner environment: waste processing, geen 
storage and disposal, technical programs and public education; 
Tucson, AZ (USA); 25 Feb - 1 mar 1990. Order Number 
DE91011469. Source: OSTI; NTIS; INIS; GPO Dep. 

The Transuranic Package Transporter-Il (T ae is the 
shipping package to be used for the transportation of contact- 
handied transuranic (CH TRU) waste between the various US 
Department of (DOE) sites, and to the Waste Isolation Pilot 
Plant (WIPP) located near Carlsbad, New Mexico. Waste (payload) 
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containers to be transported in the TRUPACT-II package are re- 
quired to be vented prior to being shipped. “Venting” refers to the 
installation of one or more carbon composite filters in the lid of the 
container, and the puncturing of a rigid liner (if present). This en- 
sures that there is no buildup of pressure or potentially flammable 
gas concentrations in the container prior to transport. Payload con- 
tainers in retrievable storage that have been stored in an unvented 
condition at the DOE sites, may have generated and accumulated 
potentially flammable concentrations of gases (primarily due to 
generation of hydrogen by radiolysis) during the unvented storage 
period. Such payload containers need to be aspirated for a suffi- 
cient period of time until safe pre-transport conditions (acceptably 
low hydrogen concentrations) are achieved. The period of time for 
which a payload container needs to be in a vented condition before 
qualifying for transport in a TRUPACT-Ii package is defined as the 
“aspiration time.” This paper presents the basis for evaluating the 
minimum aspiration time for a payload container that has been in 
unvented storage. Three different options available to the DOE 
sites for meeting the aspiration requirements are described in this 
paper. 4 refs., 2 figs. 


19682 (CONF-900210-69) TRUPACT-2 design, testing and 
certification. Cruse, J. (Pacific Nuclear Systems, Inc., Federal 
Way, WA (USA)). Westinghouse Electric Corp., Carlsbad, NM 
(USA). Waste Isolation Div. [1990]. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-86AL31950. From 
Waste management ‘90: working towards a cleaner environment: 
waste processing, transportation, storage and disposal, technical 
programs and public education; Tucson, AZ (USA); 25 Feb - 1 mar 
1990. Order Number DE91011470. Source: OSTI; NTIS; INIS;\ 
GPO Dep. 

A large volume of contact-handied transuranic (CH TRU) nuclear 
waste has been generated and has accumulated at ten Depart- 
ment of Energy (DOE) facilities. Approximately 168,000 cubic 
meters of this waste has been targeted for shipment to the Waste 
Isolation Pilot Plant (WIPP) near Carisbad, New Mexico. Shipment 
of all Of this waste is expected to require more than 15,000 ship- 
ments, totalling approximately 38 million kilometers of travel. The 
TRUPACT-II is a reusable package for shipment of CH TRU waste; 
it is designed in accordance with US Nuciear Regulatory Commis- 
sion (NRC) requirements for Type B packages found in 10 CFR 
71. There are two separate levels of containment to permit ship- 
ment of plutonium in excess of 740 GBq per package. The 
packaging is a right circular cylinder in shape, with a domed top 
and a flat bottom; external dimensions are 240 centimeters in di- 
ameter and 309 centimeters high. The capacity of each 
TRUPACT-II is 3182 kilograms of waste that can be loaded into 
fourteen 210-1 drums; or two 1.9 cubic meters standard waste 
boxes (SWBs). Three TRUPACT-II packages are transported on a 
custom designed semitrailer which is pulled by a conventional trac- 
tor for highway transport of CH TRU waste between DOE sites and 
to the WIPP near Carlsbad, New Mexico. The Safety Analysis Re- 
port (SAR) for the TRUPACT-II Package was initially submitted to 
the NRC in March 1989. Four revisions were issued during the pe- 
riod from May through August 1989. NRC certification of the 
package was received on August 30, 1989. 5 refs., 4 figs., 1 tab. 


19683 (DOE/CH/10402-12) Midwestern High-Level Re- 
dioactive Weste Transportation Project: List of avaliable 
resources. Dantoin, T. Council of State Governments, Lombard, IL 
(USA). Midwestern Office. May 1991. 16p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FC02-89CH10402. Order 
Number DE91013298. Source: OSTi; NTIS; INIS; GPO Dep. 

This is a listing of documents pertaining to radioactive waste 
transportation. It includes documents on geothermal energy, 
energy use forecasting, and resources in addition to waste trans- 
portation. (SM) 


19684 (DOE/WIPP-90-055C) Trasax ‘90: An integrated 
transportation emergency response exercise program involv- 
ing transuranic waste shi . Kouba, S. (Westinghouse 
Electric Corp., Carlsbad, NM (USA). Waste Isolation Div.); Boyd, 
G.G.; McClelland, V.J.; Everitt, J. Westinghouse Electric Corp., 
Carlsbad, NM (USA). Waste Isolation Div. [1991]. 6p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC04- 
86AL31950. (CONF-910270-53: Waste management '91, Tucson, 
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AZ (USA), 24-28 Feb 1991). Order Number DE91011457. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Over the last five years, the US Department of Energy (DOE), 
and several states and numerous local governments have been 
preparing for the transportation of transuranic (TRU) waste to be 
shipped to the Waste Isolation Pilot Plant (WIPP) in southeastern 
New Mexico, near Carlsbad. Seven western states, represented by 
the Western Governors’ Association (WGA), submitted a report to 
the US Congress that discussed the concerns of their constituents 
related to the transportation of TRU waste through their communi- 
ties. One of the three major concems identified was emergency 
preparedness. Initial funding to resolve concerns identified in the 
WGA report to Congress was provided by the US Department of 
Transportation. Upon receiving funding, lead states were assigned 
responsibilities to devise programs aimed at increasing public con- 
fidence in the areas of most concern. The responsibility for 
emergency response readiness, as demonstrated through a pro- 
gram of training and responding to simulated accident scenarios, 
was accepted by the state of Colorado. The state of Colorado laid 
out an exercise program which expanded upon the DOE training 
programs already offered to emergency responders along Col- 
orado's designated TRU-waste transportation corridor. The ongoing 
program included a full-scale field exercise staged in Colorado 
Springs and dubbed, “TRANSAX ’90.” 


19685 (EGG-WTD-9553) Test plan for FY-81 dust control 
studies. Winberg, M.R. EG and G Idaho, Inc., Idaho Falls, ID 
(USA). Mar 1991. 52p. Sponsored by USDOE, Washington, 
\DC (USA). DOE Contract AC07-76ID01570. Order Number 
DE91012764. Source: OSTI; NTIS; INIS; GPO Dep. 

This test plan defines basic test procedures for testing commer- 
cially available vendor products as soil fixatives and dust 
suppression agents to determine their capability to control fugitive 
dust generation during transuranic waste retrieval and handling op- 
erations. A description of the test apparatus and methods are 
provided in this test plan. This test plan defines the sampling pro- 
cedures, controls, and analytical methods for the samples 
collected. Data management is discussed, as well as quality assur- 
ance and safety requirements for the study. 6 refs., 5 figs. 


19686 (INIS-mf—12827, pp. 129-134) Canadian experience 
with the dry storage of used CANDU fuel. Wasywich, K.M. 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Frost, C.R. Canadian Nuclear Society, 
Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 28. annual 
conference of the Canadian Nuclear Association and the 9. annual 
conference of the Canadian Nuclear Society, Winnipeg (Canada), 
12-15 Jun 1988). In Proceedings of the Canadian Nuclear Society 
ninth annual conference, 1988. Order Number DE91631981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In 1974, Atomic Energy of Canada Limited (AECL) began a 
demonstration program to investigate the feasibility of dry storing 
used fuel in concrete canisters (CCs). Because of the success of 
that program, CCs have been licensed for the dry storage of used 
CANDU fuel in Canada. Today CCs are being used at three reac- 
tor sites to store about 27,000 (390 Mg U) of used CANDU fuel 
bundies. Most of the fuel being stored in the CCs has been previ- 
ously cooled in water pools for periods greater than 10 years. The 
largest quantity of fuel in dry storage in Canada is at the site of the 
decommissioned Douglas Point reactor. The peak and average 
burnups of that fuel are about 832 and 667 GJ/kg U, respectively, 
and the peak fuel temperature in the CCs was about 125 degrees 
C. The radiation dose experienced by the operators while loading 
the CCs was 0.25 mSv per canister. In 1978, AECL initiated a re- 
search program to investigate the long-term behaviour of used fuel 
(both undefected and defected) during dry storage. The program is 
funded jointly with Ontario Hydro, a provincial government 
electricity-generating utility, and is scheduled to continue beyond 
the year 2000. intentionally defected fuel that has been stored for 
about five years in 150 degrees C moisture-saturated air has been 
examined recently. The results of the examination revealed no sig- 
nificant degradation of the fuel or cladding. Ontario Hydro has also 
designed a multipurpose concrete integrated container (CIC), with 
a capacity for 382 CANDU fuel bundles, for the dry storage, trans- 
portation and, possibly, the final disposal of used fuel. Two CICs 
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are scheduled to be loaded with used fuel in 1988 for demonstra- 
tion purposes, and two more are planned for construction in 1989 
for transportation tests. 


19687 (INIS-mf-12827, pp. 135-143) The Douglas Point dry 
spent fuel storage facility. Beaudoin, R.R. (Atomic Energy of 
Canada Ltd., Montreal, PQ (Canada). Power Projects); Patterson, 
D.W. Canadian Nuclear Society, Toronto, ON (Canada). 1988. 
488p. (CONF-880662—: 28. annual conference of the Canadian 
Nuclear Association and the 9. annual conference of the Canadian 
Nuclear Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceed- 
ings of the Canadian Nuclear Society ninth annual conference, 
1988. Order Number DE91631981. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper reviews AECL's experience with dry concrete canis- 
ters over the last 12 years and describes the storage of 388 MgU 
of spent fuel. The Canadian experience includes the storage of 23 

of both natural and enriched fuel at the Whiteshell Nuclear 
Research Establishment, the storage of 67 MgU of spent fuel from 
the decommissioned Gentilly-1 reactor, and the storage of 298 
MgU of spent fuel from the decommissioned Douglas Point reactor. 
The storage facility at Douglas Point, which represents the largest 
dry spent fuel storage canister facility built to date, is highlighted to 
describe its state-of-the-art licensing, safety, health physics and 
project management aspects. The paper includes a general de- 
scription of the storage site, the canister, the storage basket, the 
fuel handling equipment and the fuel handling operations. The 
project schedule is reviewed and compared with the actual dates 
achieved. The equipment, labour and total project costs are dis- 
cussed. Two ongoing projects are described: the decommissioned 
Nuclear Power Demonstration (NPD) Plant, where 75 MgU of spent 
fuel will be stored; and Point Lepreau, where storage of spent fuel 
from on-going operation, at a pace of approximately 100 MgU per 
year will take place, starting in 1990. The status of canister storage 
of LWR reactor spent fuel is outlined. Future trends in the technol- 
ogy of dry spent fuel storage in concrete canisters are discussed. 


19688 (INIS-mf—12827, pp. 144-150) Experimental validation 
of models tor radiation dose rate from CANDU spent fuel. Ay- 
dogdu, K.M. (Atomic Energy of Canada Ltd., Sheridan Park, ON 
(Canada). CANDU Operations); Boss, C.R. Canadian Nuclear So- 
ciety, Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 28. 
annual conference of the Canadian Nuclear Association and the 9. 
annual conference of the Canadian Nuclear Society, Winnipeg 
(Canada), 12-15 Jun 1988). In Proceedings of the Canadian Nu- 
clear Society ninth annual conference, 1988. Order Number 
DE91631981. Source: OSTI; NTIS (US Sales Only); INIS. 

The standard caiculational techniques and shielding codes ORI- 
GEN, ANISN and QAD-CG have been used to calculate dose rates 
from the irradiated fuel bundies for the Douglas Point dry irradiated 
fuel storage facility. The measured dose rates from fuel trays under 
water were translated into an estimate of fuel decay times to iden- 
tity ‘cool’ (eight years or longer) bundles in the bay. The radiation 
dose rates from the welding station, transport flask and concrete 
canisters containing the fue! basket(s) were measured and com- 
pared with those of calculations. 


19689 (NUREG/CR-5717) Packaging supplier inspection 
guide. Stromberg, H.M. (EG and G Idaho, Inc., idaho Falls, ID 
(USA)); Gregg, R.E.; Kido, C.; Boyle, C.D. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Safeguards and 
Transportation; EG and G idaho, Inc., kdaho Falls, ID (USA). May 
1991. 50p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (USA). DOE Contract AC07-761D01570. (EGG—2641). 
Source: OSTI; NTIS; INIS; GPO. 

This is document is a guide for conducting quality assurance in- 
spections of transportations packaging suppliers, where suppliers 
are defined as designers, fabricators, distributors, users, or owners 
of transportation packaging. This document can be used during an 
inspection to determine regulatory compliance within the require- 
ments of 10 Code of Federal Regulations, Part 71, Subpart H (10 
CFR 71.101-71.135). The guidance described in this document 
provides a framework for an inspection. It provides the inspector 
with the flexibility to adapt the methods and concepts presented 
here to meet the needs of the particular facility being inspected. 
The guide was developed to ensure a structured and consistent 


approach for inspections. The method treats each activity at a sup- 
plier facility as a separate entity (or functional element), and 
combines the activities within the framework of an “inspection tree.” 
The method separates each functional element into several areas 
of performance and then identifies guidelines, based on regulatory 
requirements, to be used to qualitatively rate each area. This docu- 
ment was developed to serve as a field manual to facilitate the 
work of inspectors. 1 ref., 1 fig., 5 tabs. 


19690 (ORNL/M-1423) Criticality reference benchmark 
calculations for burnup credit using spent fuel isotopics. Bow- 
man, S.M. Oak Ridge National Lab., TN (USA). Apr 1991. 54p. 
Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract ACO05-840R21400 ;AC04-76DP00789. Order Number 
DE91013206. Source: OSTI; NTIS; INIS; GPO Dep. 

To date, criticality analyses performed in support of the certifica- 
tion of spent fuel casks in the United States do not take credit for 
the reactivity reduction that results from burnup. By taking credit for 
the fuel burnup, commonly referred to as “burnup credit,” the fuel 
loading capacity of these casks can be increased. One of the diffi- 
culties in implementing burnup credit in criticality analyses is that 
there have been no critical experiments performed with spent fuel 
which can be used for computer code validation. In lieu of that, a 
reference problem set of fresh fuel critical experiments which 
model various conditions typical of light water reactor (LWR) trans- 
portation and storage casks has been identified and used in the 
validation of SCALE-4. This report documents the use of this same 
problem set to perform spent fuel criticality benchmark calculations 
by replacing the actual fresh fuel isotopics from the experiments 
with six different sets of calculated spent fuel isotopics. The 
SCALE-~4 modules SAS2H and CSAS4 were used to perform the 
analyses. These calculations do not model actual critical experi- 
ments. The calculated k-effectives are not supposed to equal unity 
and will vary depending on the initial enrichment and burnup of the 
calculated spent fuel isotopics. 12 refs., 11 tabs. 


19691 (POEF-T-—3563) Nuclear criticality safety analysis for 
increased enrichment limit in 10-ton (48X) UF, cylinders. 
Tayloe, R.W. Jr. (Battelle, Columbus, OH (USA)); Davis, T.C.; Fen- 
timan, A.W.; Felsher, H.; Newvahner, R.L. Portsmouth Gaseous 
Diffusion Plant, OH (USA); Battelle, Columbus, OH (USA). 10 May 
1991. 37p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC05-760R00001. Order Number DE91014259. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The current U255 enrichment limit for 48X 10-ton UF, cylinders is 
4.5 percent. This analysis examined the nuclear criticality safety is- 
sues associated with increasing the average and maximum U2 
enrichment limit in these 10-ton cylinders to 5.0 and 5.25 percent, 
respectively. Operations analyzed included cylinder filling, storage, 
and cleaning. All UF, withdrawal stations are currently approved 
for U235 enrichments of at least 5.0 percent. Autoclaves are also 
currently approved for U255 enrichments up to 5.0 percent. Critical- 
ity safety in autoclaves for sampling and transfer operations is 
addressed in POEF-T-3544 “Autoclave Criticality Analysis.” Moder- 
ation control is currently required for all enrichments over 1.0 
percent in large cylinders. As long as moderation control is 
maintained, the risks of a criticality accident are minimal for the in- 
creased enrichment. 10 refs., 8 figs., 12 tabs. 


19692 (SAND-90-3110C) A methodology for evaluating the 
response of spent fuel subjected to regulatory transportation 
accidents. Barrett, P.R. (ANATECH Research Corp., San Diego, 
CA (USA)); Foadian, H.; James, R.J.; Rashid, Y.R.; Seager, K.D. 
Sandia National Labs., Albuquerque, NM (USA). [1991]. 12p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910817—1: 11. international conference 
on structural mechanics in reactor technology, Tokyo (Japan), 18- 
23 Aug 1991). Order Number DE91008575. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Spent fuel shipping casks in the US are designed to withstand a 
hypothetical event of a 9-meter drop upon an unyielding target un- 
der the regulatory requirements of Part 71 of Title 10 of the Code 
of Federal Regulations (10CFR71). The fuel response under this 
dynamic impact event constitutes a pivotal role in the source term 
assessment for spent fuel transport casks. The first step in evaluat- 
ing the source term is the calculation of the fuel rod dynamic 
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response. This paper illustrates an analysis methodology developed 
for determining the mechanical response of spent fuel in a trans- 
port cask subjected to impact loading. The analysis accounts for 
the structural interaction between the assemblies and basket, and 
between assembly hardware and fuel rods. The load transfer paths 
from the cask to the fuel assemblies depend strongly on the drop 
orientation. The three possible drop orientations are: (1) side drop; 
(2) end drop; and (3) corner drop (initial impact and slap down). 
Structural modeling and simulation of these drop orientations are 
described and example applications are presented. 2 refs., 6 figs. 


19693 (SR/CNEAF-91-01) Spent nuclear fuel discharges 
from US reactors 1989. USDOE Energy Information Administra- 
tion, Washington, DC (USA). Office of Coal, Nuclear, Electric and 
Alternate Fuels. 20 Feb 1991. 187p. Sponsored by USDOE, Wash- 
ington, DC (USA). Order Number DE91013170. Source: OSTI; 
NTIS; INIS; GPO; GPO Dep. 

The Energy Information Administration (EIA) of the US Depart- 
ment of Energy (DOE) administers the Nuclear Fuel Data survey, 
Form RW-859, which collects data on every fuel assembly irradi- 
ated in commercial nuclear reactors operating in the United States, 
as well as current inventories and storage capacities of those reac- 
tors. These data are considered in the design and operation of the 
equipment and facilities that will be used by DOE for the future ac- 
ceptance, transport, and disposal of all spent fuel. The information 
presented in this report summarizes the detailed data collected on 
the Nuclear Fuel Data, Form RW-859, and identifies trends in 
burnup and enrichment that are evident in the data. This report fo- 
cuses on commercial light-water reactor (LWR) spent nuclear fuel 
reported as discharged as of December 31, 1989. 2 figs., 15 tabs. 


19694 (UCRL-JC—106840) Qualifications of and acceptance 
criteria for transporting special form radioactive material. Hov- 
ingh, J. Lawrence Livermore National Lab., CA (USA). 18 Mar 
1991. 7p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. (CONF-910602-32: American Society 
of Mechanical Engineers (ASME) pressure vessels and piping con- 
ference, San Diego, CA (USA), 23-27 Jun 1991). Order Number 
DE91011526. Source: OSTI; NTIS; INIS; GPO Dep. 

A special form radioactive material is a radioactive material that 
is in an inert, insoluble, indispersible form such that even in the 
event of an accident, it will not be dispersed into the environment 
in a way that could have an adverse impact on public health and 
safety. Methods of qualifying a special form radioactive material 
are discussed. Interpretation of acceptance criteria are proposed 
for the transportation of Type B quantities of a special form ra- 
dioactive material. 11 refs. 


0510 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 19666, 19751, 20398 


19695 (IN-6263-Vol.2) Design and procurement history of 
Hantord Engineer Works and Clinton semi-works: Volume 2. 
Du Pont de Nemours (E.|.) and Co., Wilmington, DE (USA). 
Engineering Dept. Dec 1945. 217p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract ACO6-76RL01830. Order Number 
DE91012092. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report outlines the procurement and cost policies and proce- 
dures at the Hanford Engineer Works and the Clinton Semi-works 
during the early years of 1942-1945. (JEF) 


19696 (INIS-mf—12828) UCAN 1984 annual report. Uranium 
Canada Ltd., Ottawa, ON (Canada). Mar 1985 11p. Order Number 
DE91632205. Source: OSTI; NTIS (US Sales Only); INIS. 

French version included. 

Uranium Canada Ltd. (UCAN) has been dormant since May 
1981, when the assets it was administering for the government of 
Canada, namely the general stockpile of uranium concentrates, 
were transterred to Eldorado Nuclear Ltd. UCAN’s corporate plan 
proposes that the corporation be wound up. 


19697 (IWGFPT-35, pp. 35-46) Nuclear Energy Agency 
studies on the economics of MOX fuels for LWRs. Jones, 
P.M.S. (AEA Technology, London (UK)). International Atomic En- 
ergy Agency, Vienna (Austria). International Working Group on 
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Water Reactor Fuel Performance and Technology. Dec 1990. 
(CONF-8911229-: IAEA specialist meeting on plutonium and 
uranium recycling, Cadarache (France), 13-16 Nov 1989). In Recy- 
cling of plutonium and uranium in water reactor fuels: Proceedings 
of a technical committee meeting held in Cadarache, France, 13- 
16 November 1989. 340p. Order Number DE91632863. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A Nuclear Energy Agency international working group has re- 
cently completed a study of the economics and logistics of MOX 
fuel use in LWRs and reviewed current plans for MOX production 
and use within OECD. The study, after setting plutonium and its 
use in context, considers two main cases. The first involves use of 
plutonium whose recovery has been paid for (or is contracted for) 
which can be incorporated into MOX fuel incurring only fabrication 
costs. The second involves plutonium which is stored in spent fuel 
and whose use requires the costs of recovery as well as fuel fabri- 
cation to be taken into account. In the former case there are 
significant economic incentives to convert plutonium to MOX fuel 
as soon as possible after it has been separated, and these persist 
down to uranium prices as low as S50/kg. The precise break-even 
will depend on enrichment costs, plutonium storage costs, and the 
UO2/MOX fabrication cost differential, views on which differ among 
countries. In the latter case the situation is less clear cut and the 
attractiveness of plutonium recovery specifically for use in MOX will 
depend additionally on reprocessing costs and differences between 
spent fuel and reprocessing waste storage and disposal costs. 
There are significant variations in countries’ expectations on these 
cost components for understandable technical reasons, and judge- 
ments on the preferred economic course differ. (author). 3 refs, 7 
figs, 6 tabs. 


19698 (IWGFPT-35, pp. 47-52) Economic aspects of pluto- 
nium recycling in LWRs. Vielvoye, A. (TRACTEBEL, Brussels 
(Belgium)); Bairiot, H.; Fabry, J.P. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Water 
Reactor Fuel Performance and Technology. Dec 1990. (CONF- 
8911229-: IAEA specialist meeting on plutonium and uranium 
recycling, Cadarache (France), 13-16 Nov 1989). In Recycling of 
plutonium and uranium in water reactor fuels: Proceedings of a 
technical committee meeting held in Cadarache, France, 13-16 
November 1989. 340p. Order Number DE91632863. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The relative fuel cycle cost of MOX fuel depends on a number of 
economic factors related to: The U fuel it is compared with: e.g. 
the price of NATU and SWU; the MOX fuel itself: e.g. the book 
value of Pu and the MOX fabrication cost; the fuel utilization: e.g. 
the discharge burnup. These parameters will be illustrated in repre- 
sentative ranges. Fuel cost calculations of this type can be utilized 
to decide where and how to best utilize available Pu. When to uti- 
lize such Pu must also take into account the cost of Pu storage 
and its ageing, resulting in subsequent purification costs (or other 
additional fabrication cost) and loss of fissile worth. This aspect will 
also be illustrated. (author). 4 refs, 5 figs, 2 tabs. 


19699 (IWGFPT-35, pp. 52-56) The EDF strategy of 
uranium and plutonium recycling in PWRs. Galimberti, M. (Elec- 
tricitle de France, Paris (France). Service des Combustibies); 
Ponticg, M. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Water Reactor Fue! Pertormance 
and Technology. Dec 1990. (CONF-8911229-: IAEA specialist 
meeting on plutonium and uranium recycling, Cadarache (France), 
13-16 Nov 1989). In Recycling of plutonium and uranium in water 
reactor fuels: Proceedings of a technical committee meeting held 
in Cadarache, France, 13-16 November 1989. 340p. Order Num- 
ber DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

An improved reprocessed uranium (REPU) and mixed oxide 
(MOX) technology is available in Europe from the uranium and plu- 
tonium production to the reprocessing of the irradiated REPU and 
MOX fuels closing in this way the nuclear fuel cycle. In the near fu- 
ture it will be required to associate four-batch enriched uranium 
management with the recycling of plutonium. This is limited for the 
moment to the standard one-third core management which is a 
good reference for core physic evaluation before to go ahead in in- 
creasing plutonium burn-up. In the more distant future, to the 2010 
horizon, the plutonium use is the key point of the general strategy 
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on the choice of the new nuclear plants to build, to replace the ac- 
tual 900 MWe units. (author). 4 tabs. 


19700  (IWGFPT-35, pp. 57-66) Recycling in CANDU of ura- 
nium and/or plutonium from spent LWR fuel. Boczar, P.G. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Hastings, |.J.; Celli, A. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Water Reactor Fuel Performance and Technology. Dec 1990. 
(CONF-8911229-: IAEA specialist meeting on plutonium and 
uranium recycling, Cadarache (France), 13-16 Nov 1989). In Recy- 
cling of plutonium and uranium in water reactor fuels: Proceedings 
of a technical committee meeting held in Cadarache, France, 13- 
16 November 1989. 340p. Order Number DE91632863. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Good neutron economy, a requirement for natural uranium fu- 
elling, makes CANDU (CANada Deuterium Uranium) the most 
neutron-efficient, commercially available reactor in which to employ 
a range of fuel cycles. Additionally, on-line refuelling provides flexi- 
bility in fuel management in different fuels. A 
synergism with light-water reactors (LWR) is possible through the 
use in CANDU of uranium and/or plutonium recovered from spent 
LWR fuel. In the TANDEM fuel cycle, the uranium and onium 
recovered from spent LWR fuel are recycled in CANDU. This MOX 
fuel (mixed uranium/plutonium oxide), which is about 1.5% fissile, 
would give a burnup in CANDU of about 25 MW.d/kg HE. The 
amount of which can be extracted in CANDU by burning 
the uranium and plutonium recovered from spent LWR fuel is four 
times greater than that available from simply recycling the pluto- 
nium in a PWR. In this cycle there is no need to separate the 
uranium from the plutonium-an attractive feature from the non- 
proliferation viewpoint. Thus, instead of conventional reprocessing, 
a so-called chemical decontamination process could be used, 
which would also result in lower costs in a new plant designed for 
that purpose. in another fuel cycle, uranium recovered from 
LWR fuel during conventional reprocessing is recycled in CANDU. 
One advantage of recycling this recovered uranium (RU) in 
CANDU is that re-enrichment is not required. An RU enrichment of 
0.9% in U-235 results in a CANDU burnup of at least 13 MW.d/kg 
U. When this fuel is discharged, the U-235 enrichment is around 
tails level, and there is no incentive for further recycling of the ura- 
nium. Because of the softer neutron spectrum in CANDU, the 
neutronic effect of U-236 is an order of magnitude lower than in an 
LWR. Twice as much energy can be extracted from the RU when 
recycled in CANDU rather than in an LWR. (Abstract Truncated) 


19701 (VU-R-13) Survey of the market situation within the 
nuclear fuels cycle: Nuclear tuel ’s annual report 1963. 
Nordel. May 1983. 52p. (in Danish). Order Number DE91633894. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A brief survey of the global situation in 1983 regarding re- 
sources, production costs, supply of, and demand for, uranium 
including a prognosis of the nuclear effect and the capacity of the 
western countries for conversion, with emphasis on the Scandina- 
vian countries. The situation concerning management of spent 
nuclear fuels is also elaborated. (AB). 
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Refer also to citation(s) 19662, 19685, 19686, 19687, 19693, 
19796, 19799, 19800, 19801, 19807, 19811, 19813, 19814, 19816, 
19820, 19822, 19824, 19837, 20243, 20251, 20344, 20355, 20658, 
20921, 21025, 21063, 21432, 21618, 21831, 21832, 21836, 22321, 
22365 


19702 (AECL-9057F) The Canadian nuclear fuel waste 
management program: A summary of the program and 
progress to 1984 December. Dixon, R.S. Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment. Aug 1986. 43p. (in French). (CONF-8505122-: 
EPES '85 - energy, power and environmental systems international 
conference, Santa Barbara, CA (USA), 29-31 May 1985). Order 
Number DE91632194. Source: OSTI; NTIS (US Sales Only); INIS. 

The Canadian Nuclear Fuel Waste Management Program in- 
volves research into the storage and transportation of used nuclear 


fuel, immobilization of fuel waste, and deep geological disposal of 
the immobilized waste. The program is now in the fifth year of a 
ten-year generic research and development phase. The objective 
of this phase of the program is to assess the safety and environ- 
mental aspects of the deep underground disposal of immobilized 
fuel waste in plutonic rock. The objectives of the research for each 
component of the program and the progress made to the end of 
1984 are described in this report. 


19703 (BfS-ET-7/90) Procedure for the derivation of ra- 
dioactivity release limits from the results of the accident 
analyses, and effects of the amendment of the Radiation Pro- 
tection Ordinance and revision of the relevant computation 
models. Berg, H.P.; Lange, F. Bundesamt fuer Strahlenschutz, 
Braunschweig (Germany, F.R.). Fachbereich Nukleare 

und Transport. Aug 1990. 34p. (in German). Order Number 
DE91785649. Source: OSTI; NTIS (US Sales Only); INIS. 

The safety analyses for the planned repository in the Konrad 
mine cover above all the analysis of accidents which may ‘ead to 
release of radioactive substances from the repository and therefore 
to potential radiation exposure of the environment. The computa- 
tions of possible radiological effects carried out for this purpose 
together with the planning reference values of section 28, sub- 
section 3 of the StriSchV (Radiation Protection Ordinance) form the 
basis for the derivation of radioactivity release limits for the waste 
forms to be stored. The procedure for derivation of limiting values 
for individual radionuclides and a radionuclide mixture are pre- 
sented. In particular, impacts are described of new data and 
regulations, as e.g. the revision of the regulations which form the 
basis for radiological computations (Radiation Protection Ordinance 
and general administrative regulation concerning section 45 Radia- 
tion Protection Ordinance), with regard to the number of the 
radionuclides relevant under accident aspects and with regard to 
the radioactivity release limits. (orig/HP). 


19704 (BNL-45292) Durability of incinerator ash waste en- 
in modified sulfur cement. Kalb, P.D.; Heiser, J.H. 
lll; Pietrzak, R.; Colombo, P. Brookhaven National Lab., , Upton, NY 
(USA). [1991]. 10p. Sponsored by USDOE, 
(USA). DOE Contract AC02-76CH00016. (CONF-910559-2: 10. 
annual international incineration conference: environmental con- 
cerns and controls, Knoxville, TN (USA), 13-17 May 1991). Order 
Number DE91011730. Source: OSTI; NTIS; INIS; GPO Dep. 
Waste form stability under anticipated disposal conditions is an 
important consideration for ensuring continued isolation of contami- 
nants from the accessible environment. Modified sulfur cement is a 
relatively new material and has only recently been applied as a 
binder for encapsulation of mixed wastes. Little data are available 
concerning its long-term durability. Therefore, a series of property 
evaluation tests for both binder and waste-binder combinations 
have been conducted to examine potential waste form performance 
under storage and disposal conditions. These tests include 
mersion, thermal cycling, and leaching. Waste form compressive 
strength increased with ash waste loadings to 30.5 MPa at a maxi- 
mum incinerator ash loading of 43 wt %. Biodegradation testing 
resulted in no visible microbial growth eae ote 
Initial radiation stability testing did not reveal statistically significant 
deterioration in structural integrity. Results of 90 day water immer- 
sion tests were dependent on the type of ash tested. There were 
no statistically significant changes in compressive strength de- 
tected after completion of thermal cycle testing. Radionuclides from 
ash waste encapsulated in modified sulfur cement leached be- 
tween 5 and 8 orders of magnitude slower than the leach index 
criterion established by the Nuclear Regulatory Commission (NRC) 
for low-level radioactive waste. Modified sulfur cement waste forms 
containing up to 43 wt % incinerator fly ash passed EPA Toxicity 
Characteristic Leaching Procedure (TCLP) criteria for lead and 
cadmium leachability. 11 refs., 2 figs., 5 tabs. 


19705 (CNEA-NT-27/89) Conceptual characterization of the 
system of fractures of the rock mass known as Sierra del 
Medio (Chubut). Ventura, M.A. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). Gerencia de Proteccion Radio- 
logica y Seguridad. 1990. 28p. (in Spanish). (CNEA-REPO-45.). 


ERA Vol.16,No.8 51 





05 NUCLEAR FUELS 
0520 Waste Management 


Order Number DE91631595. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This work characterizes conceptually the system of fractures of 
the rock mass known as Sierra del Medio and its surroundings. 
The purpose of this characterization is to define the spectra of flow 
regimes which must be covered in computational models to be 
used in the prediction of the thermohydraulic effects of the eventual 
emplacement of a high-level radioactive waste repository. The 
analysis of the available data from previous studies was performed 
in order to determine qualitative data to be used in the stage of 
feasibility studied. The flow of water roughly N-S is defined by two 
systems of vertical, almost orthogonal fractures and surrounded by 
large faults. A set of hypotheses were considered which allow, 
supposing a given distribution of surface fractures, to establish the 
variations according to depth. The usual ways of obtaining the per- 
meability and the hydraulic conductivity in fractured porous media 
are summarized in an appendix. (Author). 


19706 (CONF-871187-2) Magnetic separation of uranium 


from waste materials. Hoegler, J.M. Oak Ridge National Lab., TN 
(USA). [1987]. 41p. Sponsored by American Society of Testing and 
Materials. DOE Contract AC05-840R21400. From 8. symposium 
on hazardous and industrial solid waste testing and disposal; 
Number 


Clearwater, FL (USA); 12-13 Nov 1987. Order 
DE91009653. Source: OSTI; NTIS; INIS; GPO Dep. 
Criteria were developed for selection of candidate wastes for 
testing magnetic separation of uranium and/or other paramagnetic 
materials. A survey of Department of Energy (DOE) hazardous 
wastes was conducted to determine good candidates for bench- 
scale magnetic separation tests. Representatives of 21 DOE sites 
were. contacted, and materials were identified as potential candi- 
dates for magnetic separation. To date, seven samples have been 
obtained and tested for separability of uranium with a bench-scale 
magnetic assaying device. The samples tested have been obtained 
from the K-1401B and K-1401C ponds in Oak Ridge, Tennessee; 
from waste piles in Maywood, New Jersey; from North and South 
Ponds in Richland, Washington; and from magnesium fluoride 
drums in Fernald, Ohio. The magnetic device utilized in these tests 
can be used in a deflective mode with dry particulate samples or a 
matrix-gradient mode with either dry particulate or liquid-suspended 
materials. Uranium separation from magnesium fluoride has shown 
exceptionally good performance in both wet and dry systems and 


could be an important application of the technology. 13 figs., 6 
tabs. 


19707 (CONF-910270-58) Lessons learned from DOE site 
a change activities: Implications tor waste management 
. Kurstedt, H.A. Jr.; Howard, E.M.; Doss, A.R.; Mal- 
ae L.A. Virginia Polytechnic Inst. and State Univ, Blacksburg, VA 
(USA). Management Systems Labs. [1991]. 14p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG02-88DP48058. 
From Waste management '91; Tucson, AZ (USA); 24-28 Feb 1991. 
Order Number DE91012415. Source: OSTI; NTIS; GPO Dep. 
Systems Laboratories (MSL) has worked with the 
US Department of Energy (DOE) and several of its contractors as 
they understand and assess the DOE culture change and change 
the contractor culture to serve DOE's needs. Primarily, these con- 
tractors have been those whose responsibilities include starting up 
and operating weapons materials facilities. The number and scope 
of these activities have escalated and expanded to contractors at 
DOE sites such as Westinghouse at the Savannah River Site 
(SRS) in Aiken, South Carolina, EG&G at the Rocky Flats Plant 
(RFP) in Golden, Colorado, and Westinghouse at the Feed Materi- 
als Processing Center (FMPC) in Fernald, Ohio. The point of this 
paper is not to compare or contrast the relative merit of one site 
over another. It is to show the lessons, good and bad, and use and 
communicate those lessons, especially those lessons transferable 
to other sites in similar situations. 8 refs., 1 fig. 


19708 (CONF-910414-35) The scale analysis sequence for 
LWR fuel depletion. Hermann, O.W.; Parks, C.V. Oak Ridge 
National Lab., TN (USA). [1991]. 23p. Sponsored by Nuclear Reg- 
ulatory Commission, Washington, DC (USA). DOE Contract 
AC05-840R21400. From International topical meeting on advances 
in mathematics, computation and reactor physics; Pittsburgh, PA 
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(USA); 28 Apr - 2 may 1991. Order Number DE91012505. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The SCALE (Standardized Computer Analyses for Licensing 
Evaluation) code system is used extensively to perform away-from- 
reactor safety analysis (particularly criticality safety, shielding, heat 
transfer analyses) for spent light water reactor (LWR) fuel. Spent 
fuel characteristics such as radiation sources, heat generation 
sources, and isotopic concentrations can be computed within 
SCALE using the SAS2 control module. A significantly enhanced 
version of the SAS2 control module, which is denoted as SAS2H, 
has been made available with the release of SCALE-4. For each 
time-dependent fuel composition, SAS2H performs one- 
dimensional (1-D) neutron transport analyses (via XSDRNPM-S) of 
the reactor fuel assembly using a two-part procedure with two sep- 
arate unit-cell-lattice models. The cross sections derived from a 
transport analysis at each time step are used in a point-depletion 
computation (via ORIGEN-S) that produces the burnup-dependent 
fuel composition to be used in the next spectral calculation. A final 
ORIGEN-S case is used to perform the complete depletion/decay 
analysis using the burnup-dependent cross sections. The tech- 
niques used by SAS2H and two recent applications of the code are 
reviewed in this paper. 17 refs., 5 figs., 5 tabs. 


19709 (CONF-910435-71) Major results of gravity and 
magnetic studies at Yucca Mountain, Nevada. Oliver, H.W.; 
Ponce, D.A.; Sikora, R.F. Geological Survey, Menlo Park, CA 
(USA). [1991]. 8p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract Al08-78ET44802. From 2. annual American Nuclear 
Society (ANS) international high level radioactive waste manage- 
ment conference; Las Vegas, NV (USA); 28 Apr - 3 may 1991. 
Order Number DE91011941. Source: OSTI; NTIS; INIS; GPO Dep. 

About 4000 gravity stations have been obtained at Yucca Moun- 
tain and vicinity since the beginning of radioactive-waste studies 
there in 1978. These data have been integrated with data from 
about 29,000 stations previously obtained in the surrounding region 
to produce a series of Bouguer and eauedinanabheabanaiie ae maps 
of the Nevada Test Site and southeastern Nevada. Yucca Mountain 
is characterized by a WNW-dipping gravity gradient whereby resid- 
ual values of -10 mGal along the east edge of Yucca Mountain 
decrease to about -38 mGal over Crater Flat. Using these gravity 
data, two-dimensional modeling predicted the depth to pre- 
Cenozoic rocks near the proposed repository to be about 1220 + 
150 m, an estimate that was subsequently confirmed by drilling to 
be 1244 m. Three-dimensional modeling of the gravity low over 
Crater Flat indicates the thickness of Cenozoic volcanic rocks and 
alluvial cover to be about 3000 m. Considerable aeromagnetic cov- 
erage of southwestern Nevada was obtained in 1978-1979 to help 
characterize Yucca Mountain and vicinity. One significant result is 
the discovery of a series of circular magnetic anomalies in Crater 
Flat and the northern Amargosa Desert that suggest the presence 
of buried volcanic centers there. Elongate magnetic highs and as- 
sociated lows over Yucca Mountain correlate with mapped faults, 
some of which are only partially exposed. Thus, the data 
inforamtion on the extent and continuity of these faults. 31 refs., 3 
figs. 


19710 (CONF-910435—78) An evaluation of evidence per- 
taining to the origin of vein deposits exposed in Trench 14, 
Nevada Test Site, Nevada. Stuckless, J.S. Geological Survey, 
Denver, CO (USA). [1991]. 10p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract Al08-78ET44802. From 2. annual 
American Nuclear Society (ANS) international high level radioactive 
waste management conference; Las Vegas, NV (USA); 28 Apr - 3 
may 1991. Order Number DE91011935. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Large vein-like deposits of calcite and opaline silica that infill the 
Bow Ridge fault are exposed by Trench 14 at the Nevada Test 
Site. The origin of the deposits has been the center of consider- 
able controversy because the deposits occur on the edge of Yucca 
Mountain, which is being characterized geologically as a possible 
site for the nation’s first high level nuclear waste repository, and 
the various proposed modes of origin have differing implications for 
the performance of a geologic repository. Isotopic data for oxygen, 
carbon, strontium, and uranium in the carbonates preclude deposi- 
tion by upwelling waters by any mechanism from either of the 





regionally extensive aquifers known to exist beneath Yucca Moun- 
tain. Data from the adjacent Ash Meadows flow system further 
suggest that the isotopic compositions of ground water in southern 
Nevada have not chanted markedly during the last 300 to 600 ky, 
and that therefore, conclusions based on present-day water com- 
positions are probably valid for at least the last 600 ky. Geologic 
and paleontologic data are inconsistent with shallow a perched wa- 
ter spring origin for the veins, but are consistent with a pedogenic 
origin. Mineralogic and isotopic data match well with those for pe- 
dogenic deposits with perhaps minor modification from entrained or 
reacted wall rock. Taken as a whole, the data show that the car- 
bonate and opaline silica deposits exposed in Trench 14 must 
have formed by a pedogenic process. Preliminary results suggest 
that veins in the sand ramps west of Busted Butte formed by the 
same mechanism. 26 refs., 11 figs. 


19711 (CONF-910435-79) A proposed Regulatory Guide 
basis tor spent fuel heat. Hermann, O.W.; Parks, C.V.; 

Renier, J.P. Oak Ridge National Lab., TN (USA). [1991]. 9p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (USA). 
DOE Contract AC05-840R21400. From 2. annual American Nu- 
clear Society (ANS) international high level radioactive waste 
management conference; Las Vegas, NV (USA); 28 Apr - 3 may 
1991. Order Number DE91012504. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A proposed revision to Regulatory Guide 3.54, “Spent Fuel Heat 
Generation in an independent Spent Fuel Storage Instailation” has 
been developed for the US Nuclear Regulatory Commission. The 

proposed revision includes a data base of decay heat rates caicu- 
lated as a function of burnup, specific power, time, initial 
fuel 25U enrichment and assembly type (i.e., PWR or BWR). Vali- 
dation of the calculational method was done by comparison with 
existing measured decay heat rates. Procedures for proper use of 
the data base, adjustment formulae accounting for effects due to 
differences in operating history and initial enrichment, and a defen- 
sible safety factor were derived. 15 refs., 6 tabs. 


19712 (DOE/AL/58309-48) An assessment of the flamme- 
bility and explosion potential of transuranic waste. Silva, M. 
Environmental Evaluation Group, Carlsbad, NM (USA). Jun 1991. 
86p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-89AL58309. (EEG—-48). Order Number DE91013540. Source: 
OSTI; NTIS; GPO Dep. 

The explosion potential of transuranic (TRU) waste, destined for 
the Waste Isolation Pilot (WIPP), was recently examined in EEG- 
45. That investigation focused on the volatile organic compounds 
(VOCs) in the waste, particularly acetone, and concluded that an 
explosion due to the VOCs was unlikely. Recent evidence raises 
serious concerns about drums containing mixed radioactive haz- 
ardous waste bound for the WIPP. Static electricity generated by 
the plastic bags represents a potential ignition source for other fu- 
els, such as methane gas or hydrogen gas, during transportation 
and during the test phase. The potential danger of explosion due 
to hydrogen gas or methane gas generation has not yet been re- 
solved. This report investigates that potential hazard and examines 
documented ignitions, fires, explosions and incidents of overpres- 
surization of containers at generating and storage sites planning to 
send transuranic waste to the WIPP for disposal. 68 refs., 6 figs. 


19713 (DOE/ER-0492T) Basic research needs for manage- 
ment and disposal of DOE wastes. Grazis, B.M. (ed.) (Argonne 
National Lab., IL (USA)); Horwitz, E.P.; Schulz, W.W. USDOE Of- 
fice of Energy Research, Washington, DC (USA). Apr 1991. 90p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91012547. Source: OSTI; NTIS; INIS; GPO Dep. 

This document was chartered by the Department of Energy 
(DOE), Office of Energy Research. It identifies and describes 87 
basic research needs in support of advanced technology for man- 
agement and disposal of Department of Energy radioactive, 
hazardous chemical, and mixed wastes. A team of scientists and 
engineers from several DOE laboratories and sites, from academia, 
and from industry identified and described the basic research 
needs called out in this report. Special efforts were made to ensure 
that basic research needs related to management and disposal of 
any hazardous chemical wastes generated at nonnuclear DOE 


sites and facilities were properly identified. It is hoped that scien- 
tists in both DOE and nongovernment laboratories and institutions 
will find this document useful when formulating research efforts rel- 
evant to waste management and disposal. For management and 
disposal of DOE radioactive and mixed wastes, basic research 
needs are identified in nine separate action areas. Basic research 
needs for management and disposal of DOE hazardous chemical 
wastes are identified in five action areas. Sufficient description and 
background information are provided in the report for each particu- 
lar research need to enable qualified and imaginative scientists to 
conceive research efforts and programs that will meet the need. 28 
refs., 7 tabs. 


19714 (DOE/OSTI-3406(Suppl.2)(Add.2)) Yucca Mountain 
Site Characterization Project Bibi July-December 
1990: An update: Supplement 2, Addendum 2. USDOE Office 
of Scientific and Technical Information, Oak Ridge, TN (USA). May 
1991. 42p. Sponsored by USDOE, Washington, DC (USA). Order 
Number DE91007636. Source: OSTI; NTIS; INIS; GPO Dep 

Following a reorganization of the Office of Civilian Radioactive 
Waste Management, the Yucca Mountain Project was renamed 
Yucca Mountain Site Characterization Project. The title of this 
bibliography was also changed to Yucca Mountains Site Character- 
ization Project Bibliography. Prior to August 5, 1988, this project 
was called the Nevada Nuclear Waste Storage Investigations. This 
bibliography contains information on this that was 
added to the Department of Energy’s Energy Science and Technol- 
ogy Database from July 1990 through December 1990. The 
bibliography is categorized by principal project participating organi- 
zation. Participant-sponsored subcontractor reports, papers and 
articles are included in the izations list. Another 
section contains information about publications on the Energy Sci- 
ence and Technology Database that were not sponsored by the 
project but have some relevance to it. 


19715 (DOE/RW-0302P) Intormation Services Directory. 
USDOE Office of Civilian Radioactive Waste Mai , Wash- 
ington, DC (USA). Mar 1991. 48p. Sponsored by USDOE, 
Washington, DC (USA). Source: OST! (Free of Charge). 

Congress passed the Nuclear Waste Policy Act of 1982 (NWPA) 
and its amendments establishing the national policy for safely stor- 
ing, transporting and disposing of spent nuclear fuel and high-level 
radioactive waste in a geologic repository. This legislation created 
the Office of Civilian Radioactive Waste Management (OCRWM) 
within the US Department of Energy (DOE) to develop an inte- 
grated system for the safe and efficient disposal of high-level 
radioactive waste. The NWPA, as amended, directs DOE to study 
in detail the Yucca Mountain site in Nevada as the only candidate 
site for the Nation's geologic repository. This Information Services 
Directory is intended to facilitate dissemination of information. The 
Directory is produced by the Education and Information Division of 
OCRWM's Office of External Relations and will be updated periodi- 
cally. This is the third such update since its issuance in August 
1986. It is a reference document that lists the sources of program 
information available to states, Indian tribes, and the public. 


19716 (DOE/RW-0303P) 1990 OCRWM Bulletin compilation 
and index. USDOE Office of Civilian Radioactive Waste Manage- 
ment, Washington, DC (USA). Mar 1991. 64p. Sponsored by 
USDOE, Washington, DC (USA). Source: OST! (Free of Charge). 

The OCRWM Bulletin is published by the Department of Energy, 
Office of Civilian Radioactive Waste Management to provide cur- 
rent information about the national program for managing spent 
fuel and high-level radioactive waste. This document is a compila- 
tion of issues from the 1990 calendar year. A table of contents and 
one index have been provided to assist in finding information con- 
tained in this year’s Bulletins. The pages have been numbered 
consecutively at the bottom for easy reference. 


19717 (DOE/WIPP-90-023C) Volatile Organic Compound 
(VOC) Air Monitoring Program design for the Waste Isolation 
Pilot Plant. Frank, L. (Westinghouse Electric Corp., Carlsbad, NM 
(USA). Waste Isolation Div.); Crawley, M.; Zimmer, R. Westing- 
house Electric Corp., Carlsbad, NM (USA). Waste Isolation Div. 
[1991]. 23p. Sponsored by USDOE, Washington, DC (USA). DOE 
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Contract AC04-86AL31950. (CONF-910270-56: Waste manage- 
ment ‘91, Tucson, AZ (USA), 24-28 Feb 1991). Order Number 
DE91011454. Source: OSTI; NTIS; INIS; GPO Dep 

The Waste Isolation Pilot Plant (WIPP) Volatile Organic Com- 
pound (VOC) Monitoring Program has been developed as part of 
the Department of Energy's (DOE's) No-Migration Variance petition 
submitted to the Environmental Protection Agency (EPA). The pro- 
gram is designed to demonstrate that there will be no migration of 
hazardous chemicals past the unit boundary in concentrations 
which exceed any health-based standards. The monitoring program 
will use EPA compendium Method TO-14. Both air and carbon sorp- 
tion media samples will be collected as part of the program. Eleven 
separate monitoring sites have been selected where both 24-hour 
integrated and 1-hour grab samples will be collected and analyzed 
for five target compounds. The bin-scale experimental test rooms 
will be configured with a gas collection manifold and an activated 
carbon ion bed to remove VOCs before they can be emitted. 
into the WIPP underground atmosphere. 10 refs., 4 figs., 7 tabs. 


19718 (DOE/WIPP-90-030C) Design and construction Is- 
sues associated with sealing of a ory in salt. Cook, R. 
(Westinghouse Electric Corp., Carisbad, NM (USA). Waste Isola- 
tion Div.); Case, J. Westinghouse Electric Corp., Carlsbad, NM 
(USA). Waste Isolation Div. [1991]. 17p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-86AL31950. (CONF- 
910270-48: Waste management '91, Tucson, AZ (USA), 24-28 
Feb 1991). Order Number DE91011481. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The isolation of radioactive wastes in geologic repositories re- 
quires that man-made penetrations such as shafts, tunnels and 
boreholes are adequately sealed. This paper presents the current 
design and construction issues for sealing a repository in salt and 
outlines some proposed solutions. The sealing components include 
shaft seals, tunnel seals, panel seals, and disposal room backfill. 
The performance requirements and construction constraints deter- 
mine the types of materials selected and their necessary 
properties. The current issues of interest include: (1) selection of 
materials for rigid bulkheads used to promote recovery of the dis- 
turbed zone permeability; (2) the selection of bulkhead geometry to 
cutoff flow through more permeable zones, or zones where recov- 
ery of the backfill properties occurs more slowly or not at all; and 
(8) the interaction of fluids with hazardous wastes with brine and, 
subsequently, with seal materials that might affect seal material 
longevity. 19 refs., 5 figs., 1 tab. 


19719 
tems and brine istry in a deforming salt medium: 
Data from WIPP brine seeps. Deal, D.E. (|. T. Corp., Carlsbad, 
NM (USA)); Roggenthen, W.M. |. T. Corp., Carlsbad, NM (USA). 
[1991]. 15p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC04-86AL31950. (CONF-910270-52: Waste manage- 
ment '91, Tucson, AZ (USA), 24-28 Feb 1991). Order Number 
DE91011428. Source: OSTI; NTIS; INIS; GPO Dep. 

The Brine Sampling and Evaluation Program (BSEP) is a formal- 
ized continuation of studies that began in 1982 as part of the Site 
Validation Program. The program was established in 1985. The 
mission was to document and investigate the origins, hydraulic 
characteristics, extent, and composition of brine occurrences in the 
Permian Salado Formation and the seepage of that brine into the 
WIPP excavations. This document focuses on the cumulative data 
obtained from the BSEP. The overall activities of the BSEP de- 
scribed and quantified the brine. It includes documentation and 
study of brine inflow into boreholes in the facility. The BSEP inves- 
tigated the occurrence and development of brine weeps, crusts, 
and brine geochemistry. The presence of salt-tolerant bacteria in 
the workings was recorded and their possible interactions with ex- 
periments and operations, was assessed. The formation properties 
associated with the occurrence of brine was characterized. The de- 
termination of formation properties included the water content of 
various geologic units, direct examination of these units in bore- 
holes using a video camera system, and measurement of electrical 
properties relatable to the brine contents. Modeling examined the 
interaction of salt deformation near the workings and the flow of 
brine through the deforming rocks. 34 refs. 


(DOE/WIPP-90-040C) Evolution of hydrologic sys- 
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19720 (DOE/WIPP-90-052C) The nation’s first Consortium 
to address waste management issues. Mikel, C.J. Westinghouse 
Electric Corp., Carlsbad, NM (USA). Waste Isolation Div. [1991]. 
4p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-86AL31950. (CONF-910603-13: Annual meeting of the 
American Nuclear Society (ANS), Orlando, FL (USA), 2-6 Jun 
1991). Order Number DE91011461. Source: OSTI; NTIS; GPO 
Dep. 

On July 26, 1989, the Secretary of the Department of Energy 
(DOE), Admiral James Watkins, announced approval of the Waste- 
Management Education and Research Consortium (WERC). The 
Consortium is composed of New Mexico State University (NMSU), 
the University of New Mexico (UNM), the New Mexico Institute of 
Mining and Technology (NMIMT), Los Alamos National Laboratory 
(LANL), and Sandia National Laboratory (SNL). This pilot program 
is expected to form a model for other regional and national pro- 
grams. The WERC mission is to expand the national capability to 
address issues associated with the management of hazardous, ra- 
dioactive, and solid waste. This consortium effort is funded by the 
DOE at a rate of about $5 million per year. The management of 
the consortium efforts is provided by the NMSU Engineering De- 
partment. The Director of the Consortium, Dr. Ron Bhada, is also 
based at NMSU. An Executive Board and several advisory boards 
are responsible for the continued direction and progress of the 
Consortium. Research, Tec! Transfer, and Educatior/ 
Training are the three areas that have been identified to accom- 
plish the objectives set out by the Consortium. The members of the 
Consortium will reach out to the DOE facilities, other government 
agencies and facilities, and private institutions across the country. 
Their goal is to provide resources for solutions to waste manage- 
ment problems. 


19721 (ECN-RX-90-054) Recent eo in the 


, ’ 
ber 1990. Duijves, K.A.; Vons, L.H. Netherlands Energy Research 
Foundation, Petten (Netherlands). Aug 1990. 24p. (CONF- 
9010375-: 1. Meeting of the Nuclear Energy Agency (NEA) 
coordinating group on site evaluation and design of experiments for 
radioactive waste disposal, Paris (France), 25-26 Oct 1990). Order 
Number DE91633854. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted for publication. 

This report documents the progress of the ECN contribution in 
the High Active Waste experiment, a large-scale in situ test being 
performed underground in the Asse salt mine, Remlingen FRG, 
and in the 600 m borehole project of the CEC programme on 
radioactive waste management and disposal. The subjects for con- 
tribution of ECN to the first project are: thermo-mechanical 
analysis; instrumentation and engineering activities; ultrasonic mea- 
surement techniques for crack detection; data collection system; 
irradiation effects in rock salt. Those to the second research pro- 
gram involve: the development and demonstration of a dry drilling 
technique with the capability of drilling deep holes with different di- 
ameters; the development and demonstration of a gas component 
measuring system and a sampling system of the drilling fines, both 
during the drilling process; the development of a system to mea- 
sure the convergence of the diameter of the hole as a function of 
the depth; the development of the lithostatic pressure on different 
locations in the hole; the convergence of the salt as a function of a 
variable backpressure. (H.W.). 4 refs.; 6 figs. 


19722 (EGG-FM-9454) Report on the Best Available Tech- 
nology (BAT) for the treatment of the INEL Central Laundry 
and Respirator Facility (CFA-617). Miyasaki, D.H.; Heiser, D.L. 
EG and G Idaho, Inc., idaho Falls, ID (USA). Jan 1991. 25p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. Order Number DE91010048. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Central Laundry and Respirator Facility (CLRF) designated 
by the building number of CFA-617 has been addressed as a po- 
tential source of contamination to the Central Facilities Area (CFA) 
subsurface drainage field which also receives waste water from the 
current CFA Sewage Treatment Plant (STP). Currently, discharges 
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from the CLRF have been below set guidelines, DCG. A new STP 
has been proposed for the CFA. Since the CLRF has been desig- 
nated as a potential source of contamination, a Best Available 
Technology (BAT) assessment was requested to determine what 
action should be taken in respect to the aqueous discharges from 
the CLRF. The BAT assessment involved source definition, tech- 
nology evaluation, BAT matrix development, BAT selection, and 
BAT documentation. The BAT for the Central laundry and Respira- 
tor Facility selected the treatment which would impact the CLRF 
and the new STP the least in all aspects considered and was the 
system of filtration and a lined pond for natural evaporation of the 
water. The system will provide an isolation of this waste stream 
from all other CFA waste water which will be treated at the new 
STP. Waste minimization possibilities exist within the laundry pro- 
cess and are considered. These minimization actions will reduce 
the amount of waste water being released, but will result in raising 
the contaminate’s concentrations (the total mass will remain the 
same). The second option was the use of ion exchange to remove 
the contaminates and recycle the water back to the wash and rinse 
cycles in the laundry. 3 refs., 9 figs., 11 tabs. 


19723 (EGG-LLW-9599) Uranium Task Force final report: 
Part 1, Site summary; Part 2, Recommendations. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Mar 1991. 72p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC07-761D01570. 
Order Number DE91012769. Source: OSTI; NTIS; INIS; GPO Dep. 
Site-specific data on the management of uranium of 17 facilities 
have been assembled and analyzed to develop a comprehensive 
report on uranium processes, treatment, storage, and disposal on a 
Department of Energy-wide basis. By integrating a variety of waste 
generation sources, treatment processes, storage facilities, and 
disposal options, this waste management system study aims to 
effectively characterize and evaluate the performance and effective- 
ness of the total Department of Energy system for the management 
of uranium, as well as the individual sites. 7 refs., 7 figs., 2 tabs. 


19724 (EGG-M-90450) In situ vitrification: Application to 
buried waste. Caliow, R.A. (EG and G Idaho, Inc., idaho Falls, ID 
(USA)); Thompson, L.E. EG and G Idaho, Inc., Idaho Falls, ID 
(USA). 28 Jan 1991. 25p. by USDOE, Washington, DC 
(USA). DOE Contract ACO7-761D01570. (CONF-910270-60: Waste 
management '91, Tucson, AZ (USA), 24-28 Feb 1991). Order 
Number DE91012811. Source: OSTI; NTIS; INIS; GPO Dep. 

Two in situ vitrification field tests were conducted in June and 
July 1990 at idaho National Engineering Laboratory. In situ vitrifica- 
tion is a technology for in-place conversion of contaminated soils 
into a durable glass and crystalline waste form and is being investi- 
gated as a potential remediation technology for buried waste. The 
overall objective of the two tests was to assess the general suit- 
ability of the process to remediate buried waste structures found at 
Idaho National Engineering Laboratory. In particular, these tests 
were designed as part of a treatability study to provide essential in- 
formation on field performance of the process under conditions of 
significant combustible and metal wastes, and to test a newly de- 
veloped electrode feed technology. The tests were successfully 
completed, and the electrode feed technology provided valuable 
operational control for successfully processing the high metal con- 
tent waste. The results indicate that in situ vitrification is a feasible 
technology for application to buried waste. 2 refs., 5 figs., 2 tabs. 


19725 (EGG-WTD-9449) Thermal processes evaluation for 
RWWC wastes. EG and G Idaho, Inc., idaho Falls, ID (USA); Haz 
Answers, Inc., Idaho Falls, ID (USA). Jan 1991. 87p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC07-761D01570. 
Order Number DE91012805. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this activity was to provide a white paper that 
identifies, collects information, and presents a preliminary evalua- 
tion of “core” thermal technologies that could be applied to RWMC 
stored and buried mixed waste. This paper presents the results of 
the following activities: General thermal technology identification, 
collection of technical and cost information on each technology, 
identification of thermal technologies applicable to RWMC waste, 
evaluation of each technology as applied to RWMC waste in seven 
process attributes, scoring each technology on a one to five scale 
(five highest) in each process attribute. Reaching conclusions 
about the superiority of one technology over others is not advised 


based on this preliminary study alone. However, the highly rated 
technologies (i.e., overall score of 2.9 or better) are worthy of a 
more detailed evaluation. The next step should be a more detailed 
evaluation of the technologies that includes onsite visits with opera- 
tional facilities, preconceptual treatment facility design analysis, and 
visits with developers for emerging technologies. 2 figs., 6 tabs. 


19726 (EGG-WTD-9595) Phase 1: ISOCELL demonstration 
test pertormance review. Chatwin, T.D. EG and G idaho, Inc., 
Idaho Falls, ID (USA). Apr 1991. 29p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC07-761D01570. Order 
Number DE91012766. Source: OSTI; NTIS; INIS; GPO Dep. 

This document consolidates and organizes information available 
concerning cryogenic retrieval of hazardous, radioactive, and mixed 
wastes and is mainly derived from a report on the ISOCELL 
Demonstration Project prepared by Concept RKK, Ltd. ISOCELL 
cryogenic technology is designed to immobilize hazardous, ra- 
dioactive, and mixed waste by creating a block of frozen waste and 
soil that can be safely retrieved, stored, transported, and treated 
with a minimum of dust. A test of the ISOCELL process was con- 
ducted in Carnation, Washington by Concept RKK, Ltd. Test 
conditions were compared to possible testing conditions at Idaho 
National Engineering Laboratory. Results indicate ISOCELL tech- 
nology successfully froze wet soil into a soil block capable of being 
lifted. 5 refs., 6 figs., 1 tab. 


19727 (EGG-WTD-9596) Test plan for in situ vitrification 
engineering-scale test No. 7. Timmerman, C. (Geosafe Comp., 
Kirkland, WA (USA)). EG and G Idaho, Inc., idaho Falls, ID (USA); 
Geosafe Corp., Kirkland, WA (USA). Mar 1991. 185p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC07- 
761D01570. Order Number DE91012770. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of the test included the effects of in situ vitrifica- 
tion on containerized sludge contained in three cans of varying 
content placed in a vertical array with soil placed between each 
can. From this arrangement, the test results obtained the following 
data applicable to Idaho National Engineering Laboratory Large 
Field Testing: canister burst pressure and temperature, canister 
depressurization rate, melt encapsulation rate of the canister and 
the hood area plenum temperatures, pressures, compositional 
analyses, and flows as affected by gas releases. 10 figs., 1 tab. 


19728 (EGG-WTD-9597) Test plan for In Situ Vitrification 
Engineer Test No. 6, EG&G idaho, inc., Job Number 
318230. EG and G Idaho, Inc., idaho Falls, ID (USA); Geosafe 
Corp., Kirkland, WA (USA). Mar 1991. 185p. by US- 
DOE, Washington, DC (USA). DOE Contract AC07-761D01570. 
Order Number DE91012806. Source: OSTI; NTIS; INIS; GPO Dep. 

The objectives of the test included the effects of in situ vitrifica- 
tion on containerized siudge contained in a_ simulated 
randomly-disposed array. From this arrangement, the test results 
obtained the following data applicable to idaho National Engineer- 
ing Laboratory Large Field Testing: canister burst pressure and 
temperature, canister depressurization rate, melt encapsulation rate 
of the canister and the hood area plenum temperatures, pressures, 
compositional analyses, and flows as affected by gas releases. 10 
figs., 1 tab. 


19729 (IC—90/371) The diffusion of buried matter and pos- 
sible pollution of aquifers in presence of hydrodynamic 
dispersion. Bestman, A.R. International Centre for Theoretical 
Physics, Trieste (Italy) Nov 1990. 11ip. Order Number 
DE91633864. Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of diffusion of buried waste in a moist soil is formu- 
lated in cylindrical coordinates and solved by means of integral 
transform techniques after appropriate asymptotic approximations. 
The model is then used to predict the possible contamination of 
aquifers situated at a given depth. (author). 2 refs, 2 figs. 


19730 (INIS-mf-12827, pp. 157-163) Processing of LLRW 
arising from AECL nuclear research centres. Buckley, LP. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Le, V.T.; Beamer, N.V.; Brown, W.P.; Hel- 
brecht, R.A. Canadian Nuclear Society, Toronto, ON (Canada). 
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1988. 488p. (CONF-880662-: 28. annual conference of the Cana- 
dian Nuclear Association and the 9. annual conference of the 
Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 1988). 
In Proceedings of the Canadian Nuclear Society ninth annual con- 
ference, 1988. Order Number DE91631981. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Operation of nuclear research reactors and laboratories results in 
the generation of a wide variety of solid and liquid radioactive 
wastes. This paper describes practical experience with processing 
of low-level radioactive wastes at two major nuclear research cen- 
tres in Canada. 


19731 (JAERI-M-91-019) Progress report on safety re- 
search on high-level waste management for the period April 
1989 to March 1990. Muraoka, Susumu (Japan Atomic Energy 
Research iInst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Senoo, Muneaki; Kobayashi, Yoshii (eds.). Japan Atomic 
Energy Research Inst., Tokyo (Japan). Feb 1991. 76p. Order Num- 
ber DE91790969. Source: OST!; NTIS (US Sales Only); INIS. 

Research on high-level waste management at the Engineered 
Barrier Materials Laboratory, Environmental Geochemistry Labora- 
tory and Environmental Radiochemistry Laboratory of the 
Department of Environmental Safety Research, JAERI in the fiscal 
year of 1989 are described. The topics are as follows: (1) As for 
waste forms and engineered barrier material, performance assess- 
ment studies on glass and ceramic forms, and corrosion test of 
carbon stee! were continued. (2) In the safety evaluation study for 
geological disposal, chemical behavior of nuclide in water, nuclide 
migration and retardation in geosphere were studied. New mi- 
crospectrometers was developed to analyze the chemical form in 
rocks. (3) Distribution and migration of uranium in uranium ore 
were examined as a natural analogue study. (author). 


19732 (KAERI/RR-873/89) The construction of disposal fe- 
cilities for low- and intermediate-level radioactive waste: A 
system analysis of disposal facilities. Park, Hun Hwee (Korea 
Advanced Energy Research Inst., Daeduk (Republic of Korea)); 
Hahn, Pil Soo; Hwang Tae Won; Yang Ho Youn; Kim, Sung Hwan; 
Kim, Sung Hak; Ha Tae Uk; Sung, Suk Jong. Korea Atomic Energy 
Research Inst., Daeduk (Republic of Korea). Mar 1990. 110p. (in 
Korean). Order Number DE91630919. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The purpose of these studies, as a means to have confidence 
on nuciear power plants is to provide the improvement on nuclear 
regulation systems and to establish the long-term plan for nuclear 
safety research, including environmental radiation monitoring. In or- 
der to establish the long-term plan for nuclear safety policy, the 
followings have been performed: (1) studies on establishment of 
the long-term plan on nuclear safety researchs (2) studies on nu- 
clear safety requiation systems (3) investigation on environmental 
radiation monitoring. (author). 


19733 (K/QT-389/OP) Effluent testing for the Oak Ridge 
Mixed Waste incinerator: Emissions test for August 27, 1990. 
Bostick, W.D.; Bunch, D.H.; Gibson, L.V.; Hoffmann, D.P.; Shoe- 
maker, J.L. Oak Ridge K-25 Site, TN (USA). [1991]. 18p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840T21400. (CONF-910559—-4: 10. annual international in- 
cineration conference: environmental concerns and controls, 
Knoxville, TN (USA), 13-17 May 1991). Order Number 
DE91013523. Source: OSTI; NTIS; INIS; GPO Dep. 

On August 27, 1990, a special emissions test was performed at 
the K-1435 Toxic Substance Control Act Mixed Waste Incinerator. 
A sampling and analysis plan was implemented to characterize the 
incinerator waste streams during a 6 hour burn of actual mixed 
waste. The results of this characterization are summarized in the 
present report. Significant among the findings is the observation 
that less than 3% of the uranium fed to the incinerator kiln was 
discharged as stack emission. This value is consistent with the es- 
timate of 4% or less derived from long-term mass balance of 
previous operating experience and with the value assumed in the 
original Environmental Impact Statement. Approximately 1.4% of 
the total uranium fed to the incinerator kiln appeared in the aque- 
ous scrubber blowdown; about 85% of the total uranium in the 
aqueous waste was insoluble (i.e., removable by filtration). The 
majority of the uranium fed to the incinerator kiln appeared in the 
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ash material, apparently associated with phosphorous as a 
sparingly-soluble species. Many other metals of potential regulatory 
concern also appeared to concentrate in the ash as sparingly- 
soluble species, with minimal partition to the aqueous waste. The 
aqueous waste was discharged to the Central Neutralization Facil- 
ity where it was effectively treated by coprecipitation with iron. The 
treated, filtered aqueous effluent met Environmental Protection 
Agency interim primary drinking water standards for regulated met- 
als. 4 refs., 2 figs., 10 tabs. 


19734 (LA-UR-91-1585) Nuclear physics information 
needed for accelerator driven transmutation of nuclear waste. 
Lisowski, P.W.; Bowman, C.D.; Arthur, E.D.; Young, P.G. Los 
Alamos National Lab., NM (USA). [1991]. 6p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-910503—14: International conference on nuclear data for 
science and technology, Juelich (Germany, F.R.), 13-17 May 1991). 
Order Number DE91013309. Source: OSTI; NTIS; INIS; GPO Dep. 

There is renewed interest in using accelerator driven neutron 
sources to address the problem of high-level long-lived nuclear 
waste. Several laboratories have developed systems that may 
have a significant impact on the future use of nuclear power, 
adding options for dealing with long-lived actinide wastes and fis- 
sion products, and for power production. This paper describes a 
new Los Alamos concept using thermal neutrons and examines the 
nuclear data requirements. 7 refs., 3 figs., 1 tab. 


19735 (LBL-29044) Release and transport of gaseous C-14 
from a nuclear waste repository in an unsaturated medium. 
Light, W.B.; Zwahlen, E.D.; Pigford, T.H.; Chambre, P.L.; Lee, 
W.W.L. Lawrence Berkeley Lab., CA (USA). Nov 1990. 10p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-901105—121: Fall meeting of the Materi- 
als Research Society (MRS), Boston, MA (USA), 24 Nov - 1 dec 
1990). Order Number DE91011909. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The potential nuclear waste repository at Yucca Mountain is to 
be in partially saturated rock. Released radioactive gases such as 
14CO> could have a direct pathway to the biosphere. We study the 
release of '*C released as '*CO, from partly failed nuclear waste 
containers by analyzing the flow of gas into and out of a container. 
We analyze the transport of released '*CO, in an unsaturated, 
fractured, porous medium with gas-phase advection and disper- 
sion. We calculate the inhalation dose to a maximally exposed 
individual above ground, based on some conservative assumptions 
about release from containers. For the assumed parameter values, 
a simple atmospheric diffusion model gives very small doses when 
compared to background radiation doses. 12 refs., 4 figs., 1 tab. 


19736 (NUREG/CR-5440) Critical assessment of seismic 
and geomechanics literature related to a high-level nuclear 
waste underground repository. Kana, D.D. (Southwest Research 
Inst., San Antonio, TX (USA). Center for Nuclear Waste Regulatory 
Analyses); Vanzant, B.W.; Nair, P.K.; Brady, B.H.G. Nuclear Regu- 
latory Commission, Washington, DC (USA). Div. of Engineering; 
Southwest Research Inst., San Antonio, TX (USA). Center for Nu- 
clear Waste Regulatory Analyses. Jun 1991. 172p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (USA). 
(CNWRA-89-001). Source: OSTI; NTIS; INIS; GPO. 

A comprehensive literature assessment has been conducted to 
determine the nature and scope of technical information available 
to characterize the seismic performance of an underground reposi- 
tory and associated facilities. Significant deficiencies were identified 
in current practices for prediction of seismic response of under- 
ground excavations in jointed rock. Conventional analytical 
methods are based on a continuum representation of the host rock 
mass. Field observations and laboratory experiments indicate that, 
in jointed rock, the behavior of the joints controls the overall perfor- 
mance of underground excavations. Further, under repetitive 
seismic loading, shear displacement develops progressively at 
block boundaries. Field observations correlating seismicity and 
groundwater conditions have provided significant information on 
hydrological response to seismic events. However, lack of a com- 
prehensive model of geohydrological response to seismicity has 
limited the transportability conclusions from field observations. 
Based on the literature study, matters requiring further research in 
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relation to the Yucca Mountain repository are identified. The report 
focuses on understanding seismic processes in fractured tuff, and 
provides a basis for work on the geohydrologic response of a seis- 
mically disturbed rock mass. 220 refs., 43 figs., 11 tabs. 


19737 (NUREG/CR-5598) Immersion studies on candidate 
container alloys for the Tuff jory. Beavers, J.A. (Cortest 
Columbus Technologies, OH (USA)); Durr, C.L. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Engineering; Cortest 
Columbus Technologies, OH (USA). May 1991. 118p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (USA). 
Source: OSTI; NTIS; INIS; GPO. 

Cortest Columbus Technologies (CC Technologies) is investigat- 
ing the long-term performance of container materials used for 
high-level radioactive waste packages. This information is being 
developed for the Nuclear Regulatory Commission to aid in their 
assessment of the Department of Energy’s application to construct 
a geologic repository for disposal of high-level radioactive waste. 
This report summarizes the results of exposure studies performed 
on two copper-base and two Fe-Cr-Ni alloys in simulated Tuff 
Repository conditions. Testing was performed at 90°C in three en- 
vironments; simulated J-13 well water, and two environments that 
simulated the chemical effects resulting from boiling and irradiation 
of the groundwater. Creviced specimens and U-bends were 
exposed to liquid, to vapor above the condensed phase, and to al- 
ternate immersion. A rod specimen was used to monitor corrosion 
at the vapor-liquid interface. The specimens were evaluated by 
electrochemical, gravimetric, and metallographic techniques follow- 
ing approximately 2000 hours of exposure. Results of the exposure 
tests indicated that all four alloys exhibited acceptable general 
corrosion rates in simulated J-13 well water. These rates de- 
creased with time. Incipient pitting was observed under deposits on 
Alloy 825 and pitting was observed on both Alloy CDA 102 and 
Alloy CDA 715 in the simulated J-13 well water. No SCC was ob- 
served in U-bend specimens of any of the alloys in simulated J-13 
well water. 33 rets., 48 figs., 23 tabs. 


19738 (NUREG/CR-5681) Low-level waste source term 
model dev: t and testing. Sullivan, T.M. (Brookhaven Na- 
tional Lab., Upton, NY (USA)); Suen, C.J. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Engineering; 
Brookhaven National Lab., Upton, NY (USA). May 1991. 97p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(USA). DOE Contract AC02-76CH00016. (BNL-NUREG-52280). 
Source: OSTI; NTIS; INIS; GPO. 

The low-level waste source term model development project has 
adapted/developed two computer codes to predict the migration of 
radionuclides emplaced in shallow land burial facilities. The com- 
puter code FEMWATER is used to predict water flow and moisture 
content. The computer code BLT is used to predict container 
Breach, waste form Leaching, and contaminant Transport. Recent 
work on this project focused on two areas. One involved improve- 
ments to the leaching models incorporated in BLT. In particular, 
this report describes an additional model that was added to BLT 
which simulates the waste form using the method of finite differ- 
ences and treats the contacting solution as a mixing bath. This 
model improves upon the previous models in BLT in three areas: 
(a) it treats the release processes of diffusion, dissolution, and sur- 
face rinse simultaneously; (b) it allows for partitioning between the 
waste form and solution; and (c) it permits solution feedback ef- 
fects to influence diffusive releases. Verification studies of the finite 
difference/mixing bath model are discussed in detail. The second 
area of research involved comparing BLT model predictions to ex- 
perimental data. This report presents the results of modeling 
laboratory scale wet/dry cycle leach experiments and lysimeter ex- 
periments conducted at Pacific Northwest Laboratories. Based on 
this modeling work, recommendations for future areas of study are 
given. 23 rets., 19 figs., 15 tabs. 


19739 (NWPO-EV-003-89) Soll survey of Yucca Mountain 
study area, Nye County, Nevada. Resource Concepts, Inc., Car- 
son City, NV (USA). Oct 1989. 45p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG08-85NV10461. Order 
Number DE91014312. Source: OSTI; NTIS; INIS; GPO Dep. 

This soil survey was conducted as a special use survey ex- 
pressly for the purpose of obtaining baseline soils information to be 


used in environmental documents concerning the impacts of the 
proposed nuclear waste repository at Yucca Mountain, Nevada. 
The Yucca Mountain Study Area (approximately 4500 acres) is lo- 
cated on the west side of the Nevada Nuclear Test Site, and the 
southeast corner of Nellis Air Force Range about 32 miles north- 
west of Mercury, Nevada. 4 refs., 2 figs., 3 tabs. 


19740 (NWTRB-91012738) Third report to the US 
and the US Secretary of Energy. Nuclear Waste Technical Re- 
view Board, Arlington, VA (USA). May 1991. 107p. Sponsored by 
Nuclear Waste Technical Review Board. Source: OSTI; INIS; GPO. 
The Nuclear Waste Technical Review Board (the Board) was es- 
tablished by Congress in a 1987 amendment to the Nuclear Waste 
Policy Act of 1982. The Board was charged with evaluating the 
technical and scientific validity of activities undertaken by the De- 
partment of Energy (DOE) as it designs and develops a system for 
managing the nation’s civilian spent fuel and defense high-level ra- 
dioactive waste. Specifically, the Board was asked to evaluate 
DOE activities pertinent to characterizing a site at Yucca Mountain, 
Nevada, for possible location of a mined geologic repository for 
permanent disposal of high-level radioactive waste. The Board also 
was asked to evaluate activities relating to packaging and transport 
of high-level radioactive waste. Board activities began in March 
1989 with the designation of panels to better address the diversity 
of technical and scientific topics under consideration by the Board. 
The Board has sought to remain apprised of public concerns about 
the disposal and transport of high-level radioactive waste. This 
third report summarizes activities undertaken by the Board from 
August 1, 1990, through January 31, 1991. Due to their timeliness, 
some activities, while listed here, were discussed in the Second 
Report. Although the Board traveled to Sweden and Germany in 
May/June 1990, its observations from that trip are discussed in 
Chapter 3 of this report. 21 refs. 


19741 (OH-85-58-K) Compactable reactor waste character- 
ization. Williamson, A.S. Ontario Hydro, Toronto, ON (Canada). 
Research Center. Mar 1985. 40p. Order Number DE91632197. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Compactable reactor wastes were characterized in respect of 
physical composition. 6/- activity levels, radionuclide inventory, and 
tritium and carbon-14 content. 1072 bags of waste representing 18 
bales with a volume of 9 m® were examined. This waste is ex- 
tremely heterogeneous and can contain any item or material used 
at nuciear generating stations. The §/+ activity level of the waste is 
low; at the time of manufacture the 18 bales ranged between 1.0 
and 6.94 mCi most of which was attributable to radionuclides with 
a halt-lite of one year or less. After ten years’ decay the activity of 
any bale will have decreased to a maximum of 1.5 mCi and the 
only 8/+ radionuclides of significance will be ®°Co and '5’Cs. Tri- 
tium and carbon-14 were found in most of the waste bags and it is 
estimated that a cubic metre of waste could contain 8.4 to 11.3 Ci 
of tritium and 0.8 to 5.4 Ci carbon-14. It is considered there is no 
need for further conditioning of this waste for disposal. 


19742 (OH-85-112-K) Distribution of the active liquid 
waste discharge concentration. Chan, A.H.C. Ontario Hydro, 
Toronto, ON (Canada). Research Center. Mar 1985. 16p. Order 
Number DE91632195. Source: OSTI; NTIS (US Sales Only); INIS. 

In assessing the proposal for removing the on-line liquid effiuent 
monitor (LEM) from the Darlington NGS-A design, it was required 
to estimate the probability that the concentration of 6-y emitters in 
the active liquid waste (ALW) tank discharges exceeds a specified 
level. To achieve this, it was necessary to know the underlying dis- 
tribution of the ALW discharge concentration. Since the distribution 
could only be estimated from the historical data, it was also impor- 
tant to provide the confidence interval for the estimated probability. 
Using the ALW discharge records of Pickering and Bruce NGS-A, it 
was found that the log-normal distribution provided the best fit for 
the data. The frequency of the tank concentration exceeding the 
specified level of 24000.Ci/m® was estimated to be 1 in 200,000 
years at Bruce NGS-A and 1 in 100,000 years at Pickering. The 
99% upper confidence limits are 1 in 2777 years and 1 in 77 
years, respectively. 


19743  (OH-85-180-K) Solidification of liquid waste from the 
Freon based dry cleaning process. Krasznai, J.P. Ontario Hydro, 
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Toronto, ON (Canada). Research Center. Jul 1985. 11p. Order 
Number DE91632196. Source: OSTI; NTIS (US Sales Only); INIS. 

The operating license of the BNPD-S radioactive waste manage- 
ment facility does not permit the storage of radioactive liquids. 
Samples of Freon based waste have been analyzed and two solidi- 
fication methods for these samples were investigated in this work. 
Waste from the commissioning of the dry cleaning facility contains 
in excess of 96% Freon 113 and it is recommended that this waste 
be redistilled to recover the Freon. The preferred immobilization 
technique involves absorption of the waste into a porous medium. 
This should be adequate for storage purposes. When disposal fa- 
cilities are available and if the activity of the waste is measurable 
then the mixture together with its container can be encapsulated in 
cement. Incineration of the waste is expected to produce corrosive 
gases as a result of the thermal decomposition of Freon 113 and is 
not recommended unless the Freon content can be substantially 
reduced. 


19744 
sheets for upgrade of the Process Waste Treatment Plant. 
Robinson, S.M. Oak Ridge National Lab., TN (USA). Apr 1991. 
109p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract ACO05-840R21400. Order Number DE91012995. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Improved chemical precipitation and/or ion-exchange (IX) meth- 
ods are being developed at the Oak Ridge National Laboratory 
(ORNL) in an effort to reduce waste generation at the Process 
Waste Treatment Plant (PWTP). A wide variety of screening tests 
were performed on potential precipitation techniques and IX materi- 
als on a laboratory scale. Two of the more promising flow sheets 
have been tested on pilot and full scales. The data were modeled 
to determine the operating conditions and waste generation at 
plant-scale and used to develop potential flow sheets for use at the 
PWTP. Each flow sheet was evaluated using future-valve eco- 
nomic analysis and performance ratings (where numerical values 
were assigned to costs, process flexibility and simplicity, stage of 
development, waste reduction, environmental and occupational 
safety, post-processing requirements, and final waste form). The 
results of this study indicated that several potential flow sheets 
should be considered for further development, and more detailed 
cost estimates should be made before a final selection is made for 
upgrade of the PWTP. 19 refs., 52 figs., 22 tabs. 


19745 (ORNL/TM-11654) Development of an in-line grout 
meter tor improved quality control: January 1990 progress re- 
port. De! Cul, G.D.; Gilliam, T.M. Oak Ridge National Lab., TN 
(USA). Apr 1991. 55p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840R21400. Order Number 
DE91012999. Source: OSTI; NTIS; GPO Dep. 
Stabilization/solidification (S/S) technology is the most widely 
used technique for the treatment and ultimate disposal of both ra- 
dioactive and chemically hazardous waste. Cement-based 
products, commonly referred to as grouts, are the predominate ma- 
terials of choice due to their associated low processing costs, 
compatibility with a wide variety of disposal scenarios, and ability 
to meet stringent processing and performance requirements. It has 
long been recognized that there is a need for a monitor to use with 
freshly prepared grouts that would facilitate improved quality con- 
trol. In the past, efforts in this area have not proven successful due 
to the fact that the freshly prepared grout tended to cake on the 
monitor probe, thus greatly reducing its effectiveness. This report 
documents progress to date on efforts at Oak Ridge National Labo- 
ratory (ORNL) in support of the Westinghouse Hanford Company 
Grout Technology Program to develop an in-line monitor for mix 
ratio verification and, hence, improved quality control in the West- 
inghouse Hanford Grout Treatment Facility (GTF). Data have been 
presented which show that the electrical resistance of freshly pre- 
pared grouts is linear with respect to grout mix ratio over a wide 
range of values. The data serve to establish the merits for applica- 
tion to the Westinghouse Hanford GTF. The data further establish 
that special care must be maintained during design and installation 
to ensure that the electrodes are properly sealed. The data also in- 
dicate that a separate meter will be required in order to assess 
waste-feed variations. In addition, the data provide guidance on fu- 
ture efforts to be addressed in subsequent progress reports. In 
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particular, the data suggest that waste-feed variability may be the 
most important future task. Future efforts will be directed towards 
assessing the effects of (1) variation in waste solids content and 
(2) variation in waste dilution. 14 figs., 7 tabs. 


19746 (ORNL/TM—11793) Evaluation of 1985-1986 correc- 
tive actions at ORNL liquid waste disposal trench 7. Spalding, 
B.P. Oak Ridge National Lab., TN (USA). Apr 1991. 159p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91013001. Source: OST]; 
NTIS; INIS; GPO Dep. 

Several corrective actions were taken in 1985-1986 at the site of 
ORNL radioactive liquid waste seepage trench 7 in an effort to 
reduce the discharge of radionuclides, mostly ®°Co, from a ground- 
water seep on the eastern side of the site. First, the size of the 
asphalt cap over the trench was doubled, and cap runoff was di- 
verted away from the site to the west. Second, the buried waste 
transfer line to the trench was excavated and plugged and its pipe 
trench was damned with clay backfill. These actions were designed 
to reduce groundwater recharge in the area that might be the 
source of water to the seep. Third, a series of grout injections was 
carried out at 5-ft intervals along a perimeter line on the eastern 
and northern edges of the site. A total of 65,500 gal of lime-fly-ash 
grout was injected at 303 locations at depths up to 40 ft in an effort 
to seal relict contaminated strata with probable hydrologic connec- 
tion to the seep. However, the grout formulation specified in the 
contract would not set to a detectable compressive strength nor 
would the grout samples exhibit a reduction in hydraulic conductiv- 
ity during over a year of observation. Thus, the material 
specification for the grout was inappropriate for the desired effect 
of in situ hydrologic isolation. Core sampling at the site revealed 
that the grout flowed into the soil formation along discrete thin lay- 
ers. Only three grout layers, with a maximum thickness of 0.25 in., 
were found in over 90 ft of core from three locations along the 
grout injection line. Thus, this grouting action would have little po- 
tential to influence containment of radionuclides that leach from 
contaminated strata. 11 refs., 14 figs., 7 tabs. 


19747 (ORNL/TM-11821) Liquid and Gaseous Waste Oper- 
ations Department: Annual operating report, CY 1990. Maddox, 
J.J.; Scott, C.B. Oak Ridge National Lab., TN (USA). Mar 1991. 
82p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91013000. Source: OSTI; 
NTIS; GPO Dep. 

This document contains the operating report for the 1990 calen- 
dar year for the Waste Management Operations Section Liquid and 
Gaseous Waste Operations Department. Included is information on 
the operations summary, upgrade activities, maintenance activities, 
and miscellaneous activities. Also included is an appendix. 


18748 Cesium-specific phenolic ion exchange resin. Bilber, 
J.P.; Wallace, R.M. To Dept. of Energy. 3 Jan 1990. USA Patent 
patent application 7-460,480. 16p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract ACO9-76SR00001. Order Number 
DE91011571. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A phenolic, cesium-specific, cation exchange resin is prepared 
by neutralizing resorcinol with potassium hydroxide, condensing/ 
polymerizing the resulting intermediate with formaldehyde, heat- 
curing the resulting polymer to effect crosslinking and grinding it to 
desired particle size for use. This resin will selectively and effi- 
ciently adsorb cesium ions in the presence of a high concentration 
of sodium ions with a low carbon to cesium ratio. 2 figs., 5 tabs. 


19749 (PNL-SA-18508) The stendard contract's Delivery 
Commitment Schedule process. Vance, S.A. Pacific Northwest 
Lab., Richland, WA (USA). May 1991. 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. 
(CONF-910435—89: 2. annual American Nuclear Society (ANS) in- 
ternational high level radioactive waste management conference, 
Las Vegas, NV (USA), 28 Apr - 3 may 1991). Order Number 
DE91013713. Source: OSTI; NTIS; INIS; GPO Dep. 

The Reassessment of the Civilian Radioactive Waste Manage- 
ment Program, the Secretary of Energy's report to Congress 
published on November 29, 1989, indicated that DOE's preference 
is that a monitored retrievable storage (MRS) facility be sited 
through the efforts of the Office of the Nuclear Waste Negotiator. If 
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such a site can be obtained, there is a possibility that waste accep- 
tance could begin by 1998 or soon thereafter. Certain aspects of 
the waste acceptance process need to be addressed by both the 
utilities and DOE in order to avoid unnecessary delays. Both DOE 
and utilities (referred to as “Purchasers” since they are purchasing 
a disposal service) have certain obligations before any spent 
nuclear fuel (SNF) can be delivered. One of the first of these obli- 
gations is the Delivery Commitment Schedule (DCS), which begins 
over 5 years prior to the delivery of any waste. The purpose of this 
presentation is to describe the next major step, the Delivery Com- 
mitment Schedule (DCS) process , and indicate some of the 
opportunities for mutual benefit that the DCS process offers to the 
Purchasers and DOE. In order to appreciate the importance and 
usefulness of the DCS process, a clear understanding of the con- 
cepts of priority ranking and acceptance capacity allocated is 
required. Both of these concepts are introduced in the Contract 
and affect the DCS process. 1 fig. 


19750 (PNL-SA-18658) Flow and transport around a non- 
continuous horizontal layer at Yucca Mountain. McGraw, M.A. 
(Pacific Northwest Lab., Richland, WA (USA)); Miley, T.B.; Lang- 
ford, D.W. Pacific Northwest Lab., Richland, WA (USA). Dec 1990. 
19p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-910435—80: 2. annual American Nuclear 
Society (ANS) international high level radioactive waste manage- 
ment conference, Las Vegas, NV (USA), 28 Apr - 3 may 1991). 
Order Number DE91012622. Source: OSTI; NTIS; INIS; GPO Dep. 
Computer simulations were used to examine the effect of a non- 
continuous horizontal layer on the flow field and contaminant 
transport of a simplified conceptual model. The domain consisted 
of four different material types, where the pinched-out layer had a 
hydraulic conductivity one order of magnitude less than the other 
three zones. The boundary conditions were modified for three dif- 
ferent simulations. The model results indicate that the boundary 
conditions used affect the results and are an important considera- 
tion in modeling. This implies that one-dimensional modeling is not 
adequate to represent the system. 10 refs., 9 figs., 1 tab. 
19751 (PNL-SA-18764) Determination of cost effective 
waste management system receipt rates. McKee, R.W.; Huber, 
H.D. Pacific Northwest Lab., Richland, WA (USA). Jan 1991. 10p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-910435-—84: 2. annual American Nuclear 
Society (ANS) international high level radioactive waste manage- 
ment conference, Las Vegas, NV (USA), 28 Apr - 3 may 1991). 
Order Number DE91012924. Source: OSTI; NTIS; INIS; GPO Dep. 
A comprehensive logistics and cost analysis has been carried out 
to determine if there are potential benefits to the high-level waste 
management system for receipt rates other than the current 3000 
MTU/yr design-basis. The analysis includes both a Repository-Only 
System and a Sto) System. Repository startup dates of 
2010 and 2015 and MRS startup dates of 1988 and three years 
prior to the repository have been evaluated. Receipt rates ranging 
from 1,500 to 6, 000 MTU/yr have been considered. Higher receipt 
rates appear to be economically justified, for either system, mini- 
mum costs are found at a repository receipt rate of 6000 MTU/yr. 
However, the MRS receipt rate for minimum system costs depends 
on the MRS startup date. With a 1988 MRS and a 2010 repository, 
the added cost of providing the MRS is offset by at-reactor storage 
cost reductions and the total system cost of $10.0 billion is virtually 
the same as for the repository- only system. 9 refs., 8 figs., 3 tabs. 


19752 (PNL-SA-18765) Effects of spent fuel aging on 
repository disposal requirements. McKee, R.W.; Johnson, K.!.; 
Huber, H.D.; Bierschbach, M.C. Pacific Northwest Lab., Richland, 
WA (USA). Jan 1991. 12p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC06-76RL01830. (CONF-910435-83: 
2. annual American Nuclear Society (ANS) international high level 
radioactive waste management conference, Las Vegas, NV (USA), 
28 Apr - 3 may 1991). Order Number DE91012923. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A study has been carried out to analyze the effects of extended 
spemt fuel aging on spent fuel disposal requirements. The analysis 
considers additional spent fuel aging up to a maximum of 50 years 
relative to the currently planned 2010 repository startup. As part of 
the analysis, an equal energy deposition (EED) methodology was 


developed for determining allowable waste emplacement densities 
in a tuff geologic repository as a function of spent fuel age and ex- 
posure. The analysis also demonstrated the feasibility of delivering 
an energy levelized mix of spent fuel to the repository each year 
either directly from the reactors or from a Monitored Retrievable 
Storage (MRS) facility and the feasibility of representing the com- 
plex spent fuel mixture received by the repository by simply the 
average age and exposure. Results of this analysis indicate that 
substantial benefits of spent fuel aging will already have been 
achieved by a repository startup in 2010 (when the average spent 
fuel age will be 28 years). Even so, further significant aging 
benefits in terms of reduced emplacement areas and mining re- 
quirements and reduced number of waste containers, will continue 
to accrue if the repository startup is delayed for at least another 50 
years, when the average spent fuel age would be 78 years. 12 
refs., 6 figs., 7 tabs. 


19753 (PNL-SA-18804) Buried waste remediation: A new 
application for in situ vitrification. Kindle, C.H.; Th » LE. 
Pacific Northwest Lab., Richland, WA (USA). Apr 1991. 20p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-9104215-2: HAZMACON ‘91, Santa 
Clara, CA (USA), 16-18 Apr 1991). Order Number DE91012773. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Buried wastes represent a significant environmental concern and 
a major financial and technological challenge facing many private 
firms, local and state governments, and federal agencies. Numer- 
ous radioactive and hazardous mixed buried waste sites managed 
by the US Department of Energy (DOE) require timely clean up to 
comply with state or federal environmental regulations. Hazardous 
wastes, biomedical wastes, and common household wastes 
disposed at many municipal landfills represent a significant envi- 
ronmental health concern. New programs and regulations that 
result in a greater reduction of waste via recycling and stricter con- 
trols regarding generation and disposal of many wastes will help to 
stem the environmental consequences of wastes currently being 
generated. Groundwater contamination, methane generation, and 
potential exposures to biohazards and chemically hazardous 
materials from inadvertent intrusion will continue to be potential en- 
vironmental health consequences until effective and permanent 
closure is achieved. In situ vitrification (ISV) is being considered by 
the DOE as a permanent closure option for radioactive buried 
waste sites. The results of several ISV tests on simulated and ac- 
tual buried wastes conducted during 1990 are presented here. The 
test results illustrate the feasibility of the ISV process for perma- 
nent remediation and closure of buried waste sites in commercial 
landfills. The tests were successful in immobilizing or destroying 
hazardous and radioactive contaminants while providing up to 75 
vol % waste reduction. 6 refs., 7 figs., 5 tabs. 


19754 (PNL-SA-18807) Drainage of primary melt in a glass 
batch. Hrma, P.; Goles, C.E.; Yasuda, D.D. Pacific Northwest 
Lab., Richland, WA (USA). May 1991. 9p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO6-76RL01830. (CONF- 
9104256-1: Symposium on nuclear waste management, 
Cincinnati, OH (USA), 28 Apr - 2 may 1991). Order Number 
DE91012880. Source: OSTI; NTIS; INIS; GPO Dep. 

The conditions under which low vi ity melts drain between re- 
fractory particles in a mixture of NagCO3, LigCO3, and SiO2 were 
examined. Samples containing varying mass fractions of premelted 
alkali carbonate mix (Na2CO3 and Li2CO3) and silica were heat- 
treated at 600°C for one hour. Top and bottom portions of each 
sample were analyzed for sodium content using an ion-specific 
electrode. Drainage was observed in the samples in which the 
molten carbonates occupied 50 to 100% of the space between sil- 
ica particles. 13 refs., 2 figs. 


19755 (PNL-SA-18876, pp. 109-115) Environmental moni 
toring for low-level radioactive waste-disposal facilities. Shum, 
E.Y. (Nuclear Regulatory Commission, Washington, DC (USA)); 
Starmer, R.J.; Westbrook, K.; Young, M.H. Pacific Northwest Lab., 
Richland, WA (USA). 1990. (CONF-891053—: 28. Hanford life sci- 
ences symposium on environmental monitoring, restoration and 
assessment: what have we learned?, Richland, WA (USA), 16-19 
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Oct 1989). In Environmental monitoring, restoration and assess- 
ment: What have we leamed?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

The U.S. Nuclear Regulatory Commission prepared a Branch 
Technical Position (BTP) paper on environmental monitoring of a 
low-level radioactive waste-disposal facility. The BTP provides 
guidance on what is required in Section 61.53 of 10 CFR Part 61 
for those submitting a license application. Guidance is also pro- 
vided on choosing constituents to measure, setting action levels, 
relating measurements to appropriate actions in a corrective action 
plan, and quality assurance. The environmental monitoring 
program generally consists of three phases: preoperational, opera- 
tional, and postoperational. Each phase should be designed to 
fulfill specific objectives defined in the BTP. During the 
preoperational phase, program objectives are to provide site char- 
acterization information, demonstrate site suitability and 
acceptability, and obtain background or baseline information. Em- 
phasis during the operational phase is on measurement shifts. 
Monitoring data are obtained to demonstrate compliance with regu- 
lations, with dose limits of 10 CFR Part 61, or with applicable U.S. 
Environmental Protection Agency standards. Data are also used to 
update important pathway parameters to improve predictions of site 
performance and to provide a record of performance for public in- 
formation. The postoperational phase emphasizes measurements 
to demonstrate compliance with site closure requirements and con- 
tinued compliance with the performance objective for release. Data 
are used to support evaluation of long-term impacts to the general 
public and for public information. 


19756 (PNL-SA-18876, pp. 125-131) Effectiveness of 
interim remedial actions at the Niagara Falls St Site. Dev- 
gun, J.S. (Argonne National Laboratory, IL (USA)); Beskid, N.J.; 
Seay, W.M.; McNamee, E. Pacific Northwest Lab., Richland, WA 
(USA). 1990. (CONF-891053—: 28. Hanford lite sciences sympo- 
sium on environmental monitoring, restoration and assessment: 
what have we learned?, Richland, WA (USA), 16-19 Oct 1989). In 
Environmental monitoring, restoration and assessment: What have 
we learned?. 340p. Order Number DE91004883. Source: OSTI; 
NTIS; INIS. 

There are 190,000 m® of contaminated soils, wastes, and 
residues stored at the Niagara Falls Storage Site (NFSS). The 
residues have a volume of 18,000 m° and contain about 1,930 Ci 
of 226Ra, which accounts for most of the radioactivity. Since 1980, 
actions have been taken to minimize potential radiological risks 
and prevent radionuclide migration. Interim actions included cap- 
ping vents, sealing pipes, relocating the perimeter fence (to limit 
radon risk), transferring and consolidating wastes, upgrading stor- 
age buildings, constructing a clay cutoff wall (to limit potential 
ground-water transport of contaminants), treating and releasing 
contaminated water, using a synthetic liner, and using an interim 
clay cap. An interim waste containment facility was completed in 
1986. Environmental monitoring showed a decrease in radon con- 
centrations and in external gamma radiation from 1982 to 1986; 
levels have been stable since 1986. Uranium and radium concen- 
trations in surface water have decreased; very low concentrations 
have been detected in stream sediments, and concentrations in 
ground water have remained stable. Recent monitoring showed 
that NFSS is in compliance with the U.S. Department of Energy’s 
(DOE's) radiation protection standards. 


19757 (PNL-SA-18876, pp. 147-151) Protective barrier de- 
velopment: Overview. Wing, N.R. (Westinghouse Hanford 
Company, Richland, WA (USA)); Gee, G.W. Pacific Northwest 
Lab., Richland, WA (USA). 1990. (CONF-891053-: 28. Hanford life 
sciences symposium on environmental monitoring, restoration and 
assessment: what have we learned?, Richland, WA (USA), 16-19 
Oct 1989). In Environmental monitoring, restoration and assess- 
ment: What have we _ leamed?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

Protective barrier and warning marker systems are being devel- 
oped to isolate wastes disposed of near the earth’s surface at the 
Hanford Site. The barrier is designed to function in an arid to semi- 
arid climate, to limit infiltration and percolation of water through the 
waste zone to near-zero, to be maintenance free, and to last up to 
10,000 yr. Natural materials (e.g., fine soil, sand, gravel, riprap, 
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clay, asphalt) have been selected to optimize barrier performance 
and longevity and to create an integrated structure with redundant 
features. These materials isolate wastes by limiting water drainage; 
reducing the likelihood of plant, animal, and human intrusion; con- 
trolling emission of noxious gases; and minimizing erosion. 
Westinghouse Hanford Company and Pacific Northwest Laboratory 
efforts to assess the performance of various barrier and marker de- 
signs will be discussed. 


19758 (PNL-SA-18929) Controlling the description of a 
high-level radioactive waste isolation system. Shipler, D.B. (Bat- 
telle Pacific Northwest Lab., Richland, WA (USA)); Zumba, C.F. 
Battelle Pacific Northwest Lab., Richland, WA (USA). May 1991. 
8p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-910435—81: 2. annual American Nuclear 
Society (ANS) international high level radioactive waste manage- 
ment conference, Las Vegas, NV (USA), 28 Apr - 3 may 1991). 
Order Number DE91012874. Source: OSTI; NTIS; INIS; GPO Dep. 

Control of large, complex, regulation-driven programs using tradi- 
tional management methods has not been wholly effective. What is 
needed is a rigorous yet flexible method that is amenable to con- 
trolling the design of engineered and naturat subsystems while an 
understanding of the natural subsystem is under investigation. The 
key to developing such a methodology is controlling the known and 
predicted model of the system. Regulatory, engineering, and scien- 
tific needs can be successfully met and controlled by maintaining a 
current model of the system as new information is obtained, as 
new investigative plans are developed, and as physical changes 
are made to the system. 2 figs. 


19759 (PNL-SA-18934) Fabrication, characterization, and 
evaluation of a fully radioactive glass using commercial 
nucleer waste from the West Valley Demonstration Project. Oi- 
son, K.M.; Elliott, M.L.; Shade, J.W.; Smith, H.D. Pacific Northwest 
Lab., Richland, WA (USA). May 1991. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 
9104261-—2: 5. international symposium on ceramics in nuclear and 
hazardous waste management, Cincinnati, OH (USA), 29 Apr - 3 
may 1991). Order Number DE91013710. Source: OSTI; NTIS; 
INIS; GPO Dep. 

There were two objectives in performing this work. The first was 
to fabricate a glass containing high-level waste produced at West 
Valley Nuclear Services (WVNS) during reprocessing of spent com- 
mercial nuclear fuel. The second was to compare composition and 
behavior of the glass with West Valley's reference high-level waste 
glass, Approved Test Material-10 (ATM-10). A single melt of fully 
radioactive West Valley glass, batched and processed as similarly 
as possible to ATM-10, was produced by the Materials Characteri- 
zation Center (MCC) at Pacific Northwest Laboratory (PNL). The 
resulting glass, West Valley Sludge Glass-1 (WVSG-1), was chemi- 
cally analyzed and submitted to a limited number of leach tests. 2 
refs., 7 figs., 2 tabs. 


19760 (PNL-SA-18960) Results of vitritying Fernald K-65 
residue. Janke, D.S. (Pacific Northwest Lab., Richland, WA 
(USA)); Chapman, C.C.; Vogel, R.A. Pacific Northwest Lab., Rich- 
land, WA (USA). Apr 1991. 10p. Sponsored USDOE, 
Washington, DC (USA). DOE Contract ACO6-76RL01830 ;ACO5- 
860R21600. (CONF-9104261—1: 5. international symposium on 
ceramics in nuclear and hazardous waste management, Cincinnati, 
OH (USA), 29 Apr - 3 may 1991; FMPC-—2230). Order Number 
DE91012872. Source: OSTI; NTIS; INIS; GPO Dep. 

Two silos, designated as K-65, at the Feed Materials Production 
Center in Fernald, Ohio, contain residues from the processing of 
pitchblende ores. The residue contains radium, uranium, uranium 
daughter products, and heavy metals and was vitrified in a bench- 
scale system that allowed the volume and composition of the off 
gas to be determined. Chemical analyses of both the vitrified and 
nonvitrified residue were performed, including Toxicity Characteris- 
tic Leachate Procedure (TCLP) and Extraction Procedure (EP) 
toxicity testing. The nonvitrified K-65 residue tested “hazardous” by 
the EP toxicity procedure, and the radon emanation rate was over 
2500 times the EPA limit of 20 pCi/m?/s. After vitrification, the K-65 
residue tested “nonhazardous” by the TCLP; the volume was 39% 
of the original material, and the radon emanation rate was reduced 








by a factor of over 33,000 to 1.56 pCi/m?/s, an order of magnitude 
below the EPA limit. 9 refs., 2 figs., 4 tabs. 


19761 (PNL-SA-18968) In situ vitrification of buried waste 
sites. Shade, J.W.; Thompson, L.E.; Kindle, C.H. Pacific Northwest 
Lab., Richland, WA (USA). Apr 1991. 12p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO6-76RL01830. (CONF- 
910430-8: 93. annual meeting and exposition of the American 
Ceramic Society (ACerS), Cincinnati, OH (USA), 28 Apr - 2 may 
1991). Order Number DE91012925. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In situ vitrification (ISV) is a remedial technology initially devel- 
oped to treat soils contaminated with a variety of organics, heavy 
metals, and/or radioactive materials. Recent tests have indicated 
the feasibility of applying the process to buried wastes including 
containers, combustibles, and buried metals. In addition, ISV is be- 
ing considered for application to the emplacement of barriers and 
to the vitrification of underground tanks. This report provides a re- 
view of some of the recent experiences of applying ISV in 
engineering-scale and pilot-scale tests to wastes containing organ- 
ics, the Environmental Protection Agency (EPA) Toxic metals 
buried in sealed containers, and buried ferrous metals, with em- 
phasis on the characteristics of the vitrified product and adjacent 
soil. 9 refs., 2 figs., 3 tabs. 


19762 (PNL-SA-19033) Unsaturated flow through a vari 
able aperture fracture in Topopah Spring welded tuff. Smoot, 
J.L.; Wurstner, S.K.; Freshley, M.D. Pacific Northwest Lab., Rich- 
land, WA (USA). May 1991. 6p. Sponsored USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. 
(CONF-910435-82: 2. annual American Nuclear Society (ANS) in- 
ternational high level radioactive waste management conference, 
Las Vegas, NV (USA), 28 Apr - 3 may 1991). Order Number 
DE91012727. Source: OSTI; NTIS; INIS; GPO Dep. 

The role of fractures in unsaturated flow through welded and 
nonwekied tuffaceous rocks is a fundamental question being ad- 
dressed in performance assessment activities for the Yucca 
Mountain Project. A computer simulation test case was devised to 
investigate fracture-matrix interactions for a meter-scale block of 
Topopah Spring welded tuff. A data set produced by a laser scan 
of an actual fracture was used to generate the fracture geometry of 
a three-dimensional model. Simulation results indicate that pulses 
of water input to the top of the fracture produce gradients of flow 
down the fracture and into the matrix. The rate and extent of the 
advance appear to be influenced by the ambient saturation in the 
matrix. At 90% matrix saturation, an infiltration pulse of 1 cm water 
in 1 h increased the pressure head by 250 cm. The wetting front 
penetrated approximately 3 cm vertically and less than 0.5 cm hori- 
zontally. 8 refs; 3 figs; 2 tabs 


19763 (PNL-SA-19327) Status of US program tor disposal 
of spent nuclear fuel. Smith, R.|. Pacific Northwest Lab., Rich- 
land, WA (USA). Apr 1991. . Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO6-76RL01830. (CONF- 
9104160—-1: Intemational seminar on the m jement of spent 
nuclear fuel, London (UK), 29-30 Apr 1991). Order Number 
DE91012615. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper, a brief history of the United States’ program for the 
disposal of spent nuclear fuel (SNF) and the legislative acts that 
have guided the program are discussed. The current plans and 
schedules for beginning acceptance of SNF from the nuclear utili- 
ties for disposal are described, and some of the development 
activities supporting the program are discussed. And finally, the vi- 
ability of the SNF disposal fee presently paid into the Nuclear 
Waste Fund by the owners/generators of commercial SNF and 
high-level waste (HLW) is examined. 12 refs., 9 figs. 


19764 (PNL-SA-19458) Laboratory characterization and 
vitrification of Hanford radioactive high-level waste. Tingey, 
J.M.; Elliott, M.L.; Larson, D.E.; Morrey, E.V. Pacific Northwest 
Lab., Richland, WA (USA). May 1991. 32p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO6-76RL01830. (CONF- 
910430-6: 93. annual meeting and exposition of the American 
Ceramic Society (ACerS), Cincinnati, OH (USA), 28 Apr - 2 may 
1991). Order Number DE91012735. Source: OSTI; NTIS; INIS; 
GPO Dep. 


Radioactive high-level wastes generated at the Department of 
Energy's Hanford Site are stored in underground carbon steel 
tanks. Two double-shell tanks contain neutralized current acid 
waste (NCAW) from the reprocessing of irradiated nuclear fuel in 
the Plutonium and Uranium Extraction (PUREX) Plant. The tanks 
were sampled for characterization and waste immobilization pro- 
cess/product development. The high-level waste generated in 
PUREX was denitrated with sugar to form current acid waste 
(CAW). The CAW was “neutralized” to a pH of approximately 14 by 
adding sodium hydroxide to reduce corrosion of the tanks. This 
“neutralized” waste is called Neutralized Current Acid Waste. Both 
precipitated solids and liquids are stored in the NCAW waste tanks. 
The NCAW contains small amounts of plutonium and most of the 
fission products and americium from the irradiated fuel. NCAW also 
contains stainless steel corrosion products, and iron and sulfate 
from the ferrous sulfamate reductant used in the PUREX process. 
The NCAW will be retrieved, pretreated, and immobilized prior to 
final disposal. Pretreatment consists of water washing the precipi- 
tated NCAW solids for sulfate and soluble salts removal as a waste 
reduction step prior to vitrification. This waste is expected to be the 
first waste type to be retrieved and vitrified in the Hanford Waste 
Vitrification Plant (HWVP). A characterization plan was developed 
that details the processing of the smalil-volume NCAW samples 
through retrieval, pretreatment and vitrification process steps. 
Physical, rheological, chemical, and radiochemical properties were 
measured throughout these process steps. The results of nonra- 
dioactive simulant tests were used to develop appropriate 
pretreatment and vitrification process steps. The processing and 
characterization of simulants and actual NCAW tank samples are 
used to evaluate the operation of these processes. 3 refs., 1 fig., 4 
tabs. 


19765 (PNL-SA-19567) The US program for management 
of spent nuclear fuel. Smith, R.!. Pacific Northwest Lab., Rich- 
land, WA (USA). Apr 1991. 9p. Sponsored USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 
9104260—1: Intemational Atomic Energy Agency (IAEA) advisory 
group meeting on strategies, options, and trends in spent fuel man- 
agement, Vienna (Austria), 15-18 Apr 1991). Order Number 
DE91013223. Source: OSTI; NTIS; INIS; GPO Dep. 

The basic policy for management of spent nuclear fuel (SNF) 
and high- level waste (HLW) in the United States is storage, fol- 
lowed by disposal in a geologic repository. In 1980, following 
preparation of an environmental impact statement on commercial 
radioactive waste, the Department of Energy (DOE) made a formal 
record of decision to adopt geologic disposal as the method for 
disposal of SNF and HLW. Subsequently, Congress passed two 
acts of legislation which established the basic direction followed 
since that time. These were: The Nuclear Waste Policy Act of 
1982 (NWPA-1982) and The Nuclear Waste Policy Amendments 
Act of 1987 (NWPAA-1987). These acts assign the responsibility 
for management of SNF and HLW to DOE, with the costs of these 
activities to be borne by the owners/generators of the waste. With- 
out reprocessing, inventories of SNF have continued to build in the 
storage pools at reactor sites, forcing many utilities to take actions 
to increase the storage capacities of their sites. The most prevalent 
action taken by the utilities has been to re-rack their storage pools 
with higher capacity storage racks. A few utilities have tried fuel 
assembly consolidation as a means of increasing the capacity of 
their pools, and a few more have installed dry storage devices of 
various types on their sites to permit sto outside of their reac- 
tor pools. This document discusses the current status and possibie 
option for spent fuel storage. 13 refs., 5 figs., 1 tab. 


19766 (RISO-M-2908) Mechanisms and interaction phe- 
nomena influencing releases in low- and medium-level waste 
disposal systems: Final report 1986-1990. Brodersen, K.; Nils- 
son, K. Risoe National Lab., Roskilde (Denmark). Nov 1990. 94p. 
Contract Fl 1W-0089-DK. Order Number DE91633865. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The report covers work done 1986-1990 at Risoe National Labo- 
ratory as part of the third EC Research Programme on Radioactive 
Waste Management. Waste product characterization: Leaching and 
volume stability of cemented ion-exchange resins. Wet/dry cycling 
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was found to be an important 


degradation mechanism. Hygro- 
scopic ies of cemented and bituminized radioactive waste. 
Water uptake from the air can be an important release mechanism 
when waste containing soluble salts are disposed of by shallow 
land burial. Water uptake and swelling of bituminized waste includ- 
ing studies on water migration in bitumen membranes and 
measurements of swelling pressures. Ageing of bituminized prod- 
ucts was demonstrated to result in increasing stiffness of the 
materials. Nickel ferrocyanide in precipitation sludge was found to 
be unstable in contact with concrete. Barrier material properties: 
The influence of the pore structure in concrete on the hydraulic or 
diffusive transport of water and ions through concrete barriers was 
investigated. The main parameter is the water/cement ratio. A the- 
oretical interpretation is given. Healing of cracks in concrete 
barriers by precipitation of calcium carbonate was demonstrated 
experimentally and described by a simplified model. Transport of 
components between two thin plates of cement paste with different 
composition stored together in water was found to take place at a 
low rate. The structure of degraded cement paste was studied us- 
ing SANS (small angle neutron scattering). Interaction phenomena: 
- Integral experiments with migration of radioisotopes from ce- 
mented waste through barriers made from kaolin, chalk or concrete 
were made under different external conditions. The results can be 
used for model validation and some preliminary work was done. 
(author) 16 tabs., 51 ills., 25 refs. 


19767 (RISO-M-2909) Characterization of waste products 
prepared from radioactive contaminated clayey soil cemented 
according to the GEODUR process. Brodersen, K.; Vinther, A. 
Risoe National Lab., Roskilde (Denmark). Nov 1990. 44p. Order 
Number DE91633848. Source: OSTI; NTIS (US Sales Only); INIS. 
Radioactive contaminated soil may arise due to accidents of vari- 
ous types or may be detected during decommisioning of nuclear 
installations. Ordinary surface soil cannot normally be conditioned 
using conventional cementation processes since the content of hu- 
mic materials retards or prevents the solidification. An additive 
available trom the Danish firm Geodur A/S makes it possible to cir- 
cumvent this difficulty and to produce a monolithic, nondusting 
waste type using rather small amounts of cement. The report de- 
scribes work on characterization of such a cemented waste product 
prepared on basis of clayey top soil from the Risoe area. The 
claimed advantages of the process was verified, and data for the 
compression strength (low), hydraulic conductivity (satisfactory) and 
other pore structure-related properties are given for the obtained 
products. Unfortunately the behaviour of cesium and strontium, 
representing two of the most relevant radionuclides, was not too 
promising. The retention of cesium is satisfactory, but less good 
than for the untreated soil. Greatly improved cesium retention after 
drying of the materials was noticed. Good retention of strontium is 
only obtained after reaction of the material with carbon dioxide 
from the atmosphere. The behaviour of the two isotopes in other 
types of cemented waste is somewhat similar, but the decrease in 
retention compared with untreated soil makes the process less in- 
teresting as a possibility for remedial actions after accidents, etc. 
Some further studies of the cemented soil waste are beeing made 
within the frame of the Nordic Nuclear Safety Studies. Elements 
forming low solublity components in the high pH environment in the 
cemented soil will probably be retained quite efficiently. This was 
demonstrated in case of Zn. (author) 11 tabs., 22 ills., 8 refs. 


19768 (SAND-87-2909) Determination of equivalent ther- 
mal loadings as a function of waste age and : Yucca 
Mountain Site Characterization Project. Mansure, A.J. (Sandia 
National Labs., Albuquerque, NM (USA)); Petney, S.V. Sandia 
National Labs., Albuquerque, NM (USA); RE/SPEC, Inc., Albu- 
querque, NM (USA). Apr 1991. 86p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Order 
Number DE91012330. Source: OSTI; NTIS; INIS; GPO Dep. 
Current inventories of spent fuel from nuclear power reactors 
include many different types of spent fuel with diverse decay char- 
acteristics and ages. This report summarizes the effort to develop 
a method for determining equivalent thermal loads for each type of 
spent fuel planned for emplacement in a proposed nuclear waste 
repository. For purposes of this study, the equivalent thermal load 
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was defined as the thermal load which would produce thermome- 
chanical effects similar to the effects produced by the spent fuel 
modeled in a baseline calculation. Two measures of this equiva- 
lence were considered: the thermal energy transferred from the 
waste to the host rock and the maximum change in rock tempera- 
ture caused by decay of the waste. The maximum change in 
temperature was chosen as the basis for determining the equiva- 
lent thermal load. Results are reported in the form of tables listing 
the initial areal power density and waste concentration of each 
type of spent fuel as a function of waste age and burnup. The ap- 
proach based on the maximum change in temperature was also 
extended to develop a method of determining the equivalent ther- 
mal loads of defense high-level waste and spent fuel commingled 
in the same emplacement panel in a nuclear waste repository. 6 
refs., 12 figs., 4 tabs. 


19769 (SAND-87-7072) The Joint Empirical Model—an 
equivalent continuum model for jointed rock masses: Yucca 
Mountain Site Characterization Project. Blanford, ML. 
(RE/SPEC, Inc., Albuquerque, NM (USA)); Key, S.W. Sandia 
National Labs., Albuquerque, NM (USA); RE/SPEC, Inc., Albu- 
querque, NM (USA). Apr 1991. 144p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Order 
Number DE91012637. Source: OSTI; NTIS; INIS; GPO Dep. 

The Joint Empirical Model is an equivalent continuum model for 
mechanical behavior of jointed rock masses that was developed for 
incorporation into computer programs based on the finite element 
method. The model is based on the fundamental assumption that 
the joints are contact discontinuities; i.e., the tractions supported by 
the joint are in equilibrium with the stresses in the adjacent rock. 
The mathematical description of joint response is based on empiri- 
cal relations derived from laboratory and field experiments. The 
FORTRAN implementation solves for simultaneous equilibrium on 
as many as four joint sets. This report describes the empirical rela- 
tions and mathematical development used in the model, the 
program structure, and the verification problems that were solved 
to ensure that the FORTRAN implementation of the model per- 
forms the intended functions. 20 refs., 22 figs., 7 tabs. 


19770 (SAND-89-2379) Complexity in the validation of 
ground-water travel time in fractured flow and transport sys- 
tems. Davies, P.B (Sandia National Labs., Albuquerque, NM 
(USA)); Hunter, R.L.; Pickens, J.F. Sandia National Labs., Albu- 
querque, NM (USA). Feb 1991. 16p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9005117-3: GEOVAL ‘90, Stockholm (Sweden), 14-17 May 1990). 
Order Number DE91011268. Source: OSTI; NTIS; INIS; GPO Dep. 

Ground-water travel time is a widely used concept in site as- 
sessment for radioactive waste disposal. While ground-water travel 
time was originally conceived to provide a simple performance 
measure for evaluating repository sites, its definition in many flow 
and transport environments is ambiguous. The US Department of 
Energy siting guidelines (10 CFR 960) define ground-water travel 
time as the time required for a unit volume of water to travel be- 
tween two locations, calculated by dividing travel-path length by 
the quotient of average ground-water flux and effective porosity. 
Defining a meaningtul effective porosity in a fractured porous mate- 
rial is a significant problem. Although the Waste Isolation Pilot 
Plant (WIPP) is not subject to specific requirements for ground- 
water travel time, travel times have been computed under a variety 
of model assumptions. Recently completed mode! analyses for 
WIPP illustrate the difficulties in applying a ground-water travel- 
time performance measure to flow and transport in fractured, fully 
saturated flow systems. 12 refs., 4 figs. 


19771 (SKB-TR-90-31) Near-field performance of the ad- 
vanced cold process canister. Werme, L. Swedish Nuclear Fuel 
and Waste Management Co., Stockholm (Sweden). Sep 1990. 46p. 
Order Number DE91633866. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A near-field performance evaluation of an Advanced Cold Pro- 
cess Canister for spent fuel disposal has been performed jointly by 
TVO, Finland and SKB, Sweden. The canister consists of a steel 
canister as a load bearing element, with an outer corrosion shield 
of copper. The canister design was originally proposed by TVO. In 
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the analysis, as well internal (ie corrosion processes from the in- 
side of the canister) as external processes (mechanical and 
chemical) have been considered both prior to and after canister 
breach. Throughout the analysis, present day underground condi- 
tions has been assumed to persist during the service life of the 
canister. The major conclusions for the evaluation are: Internal 
processes cannot cause the canister breach under foreseen condi- 
tions, ie localized corrosion for the steel or copper canisters can be 
dismissed as a failure mechanism. The evaluation of the effects of 
processes outside the canister indicate that there is no rapid mech- 
anism to endanger the integrity of the canister. Consequently the 
service life of the canister will be several million years. This factor 
will ensure the safety of the concept. (orig.). 


19772 (UCRL-21215-Rev.3) LLNL Waste Minimization Pro- 
gram Plan: Revision 3. Lawrence Livermore National Lab., CA 
(USA). May 1990. 211p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91013254. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is the February 14, 1990 version of the LLNL 
Waste Minimization Program Plan (WMPP). Now legislation at the 
federal level is being introduced. Passage will result in new EPA 
regulations and also DOE orders. At the state level the Hazardous 
Waste Reduction and Management Review Act of 1989 was 
signed by the Governor. DHS is currently promulgating regulations 
to implement the new law. EPA has issued a proposed new policy 
statement on source reduction and recycling. This policy reflects a 
preventative strategy to reduce or eliminate the generation of 
environmentally-harmful pollutants which may be released to the 
air, land surface, water, or ground water. In accordance with this 
policy new guidance to hazardous waste generators on the ele- 
ments of a Waste Minimization Program was issued. This WMPP 
is formatted to meet the current DOE guidance outlines. The cur- 
rent WMPP will be revised to reflect all of these proposed changes 
when guidelines are established. Updates, changes and revisions 
to the overall LLNL WMPP will be made as appropriate to reflect 
ever-changing regulatory requirements. 


19773 (UCRL-101877) Container material selection, model 
ing and testing. Clarke, W.L.; Farmer, J.C.; Halsey, W.G.; 
McCright, R.D. Lawrence Livermore National Lab., CA (USA). Feb 
1991. 9p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. (CONF-900406-79: 1. international topi- 
cal meeting on high-level radioactive waste management, Las 
Vegas, NV (USA), 8-12 Apr 1990). Order Number DE91009624. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Virtually all of the approximately 40,000 high-level nuclear waste 
containers to be emplaced at Yucca Mountain must remain intact 
for 1000 years to satisfy Nuclear Regulatory Commission (NRC) 
regulation 10 CFR Part 60. The container material must, therefore, 
be extremely stable in the repository environment. Work to date 
has consisted of literature, analytical, and experimental studies to 
evaluate six candidate alloys for the container material, following a 
design configuration specified in the Site Characterization Plan. 
The final container material will be selected when the site charac- 
terization is sufficiently completed. In addition, efforts are being 
expended to identify and/or develop models for predicting long-term 
material performance, and to conduct testing to assist in the selec- 
tion process and to confirm the models. 11 refs., 4 figs., 1 tab. 


19774 (UCRL-CR-—107060-Pt.2) Analysis of heat and mass 
transport processes near an emplaced nuclear waste canister: 
Final report. Keller, C. (Science and Engineering Associates, Inc., 
Santa Fe, NM (USA)). Lawrence Livermore National Lab., CA 
(USA); Science and Engineering Associates, Inc., Santa Fe, NM 
(USA). 22 May 1990. 17p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91011441. Source: OSTI; NTIS; INIS; GPO Dep. 

A review has been performed of the models and experimental 
plans for evaluation of the spent fuel canister environment in a nu- 
clear repository, e.g., the planned Yucca Mountain facilities. 
Special emphasis was placed on the relevance of the models and 
experiments to the 100 to 10,000 year prediction. The question 
was addressed whether one could justify testing in materials other 
than Yucca Mountain rock and obtain results in a relatively short 
time which would be relevant to the long time in Yucca Mountain. 


The paper discusses steam evolution in calculations and experi- 
ments, fracture models, possible measurements of relative 
permeability, and long time scale effects. 5 figs. (MB) 


19775 (UCRL-ID—107091) Selection of molten salt compo- 
sitions for bench-scale molten salt processor tests. Krikorian, 
O.H. Lawrence Livermore National Lab., CA (USA). 22 Apr 1991. 
18p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-48. Order Number DE91012110. Source: OSTI; 
NTIS; GPO Dep. 

Selections are made of molten salt compositions for use in up- 
coming bench-scale molten salt processor tests. The selections are 
based on several criteria: (1) the melts should be primarily carbon- 
ate salts to provide a high capacity for gettering of chlorine from 
organic chlorides being processed in the bath, (2) melting points of 
the bath should be sufficiently low to operate the process in the 
600—700°C range, and (3) volatilities of chloride salts and HCi(g) 
from the melt should be low. Phase diagram and volatility data are 
presented showing how the compositional variation affects the 
above criteria. For use at a bath temperature of 700°C, molten salt 
compositions (in mole %) are selected as either 0.50 NasCOs, 
0.43 KeCO3, 0.07 LigCO3 or 0.50 NazCO3, 0.40 K2COs3, 0.10 KCI. 
For a bath temperature of 600°C, the selected composition is 0.40 
Na2COz, 0.41 K2COs, 0.19 LigCO3. 7 refs., 8 figs., 1 tab. 


19776 (UCRL-JC—104530) Actinide transport in Topopah 
Spring Tuff: Pore size, particle size, and diffusion. Buchholtz 
ten Brink, M.; Phinney, D.L.; Smith, D.K. Lawrence Livermore Na- 
tional Lab., CA (USA). Apr 1991. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
901105-125: Fall meeting of the Materials Research Society 
(MRS), Boston, MA (USA), 24 Nov - 1 dec 1990). Order Number 
DE91013515. Source: OSTI; NTIS; INIS; GPO Dep. 

Diffusive transport rates for aqueous species in a porous 
medium are a function of sorption, molecular diffusion, and sample 
tortuosity. With heterogeneous natural samples, an understanding 
of the effect of multiple transport paths and sorption mechanisms is 
particularly important since a small amount of radioisotope traveling 
via a faster-than-anticipated transport path may invalidate the pre- 
dictions of transport codes which assume average behavior. 
Static-diffusion experiments using aqueous *°*U tracer in tuff indi- 
cated that U transport was faster in regions of greater porosity and 
that apparent diffusion coefficients depended on the scale (m or 
uum) over which concentration gradients were measured in 
Topopah Spring Tuff.'If a significant fraction of actinides in high- 
— waste are r to the environment in forms that do not 
s to the matrix, they may be similarly transported along fast 
paths in porous regions of the tuff. To test this, aqueous diffusion 
rates in tuff were measured for 233U and 2a39Pu leached from 
doped glass. Measured transport rates and patterns were consis- 
tent in both systems with a dual-porosity transported moeld. in 
addition, filtration or channelling of actinides associated with col- 
loidal particles may significantly affect the radionuclide transport 
rate in Topopah Spring tuff. 9 refs., 7 figs. 


19777 (UCRL-JC—104754) Effects of heterogeneity on ac 
tinide diffusion rates in tutfaceous rock. Buchholtz ten Brink, 
M.; Phinney, D.L.; Smith, D.K. Lawrence Livermore National Lab.., 
CA (USA). Apr 1991. 10p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48. (CONF-910435-86: 2. 
annual American Nuclear Society (ANS) international high level ra- 
dioactive waste management conference, Las Vegas, NV (USA), 
28 Apr - 3 may 1991). Order Number DE91013491. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The pore structure and mineralogy of Topopah Spring Tuff are 
heterogeneous on scales less than one cm. This heterogeneity cre- 
ates spatial variation in transport rates for aqueous actinide 
species both on the scale of tenths of microns and the scale of 
mm. The volumetric distribution of fluid paths having very different 
tortuosity, and potentially diftering surface mineralogy and sorptive 
properties, must be considered in order to provide realistic predic- 
tions of transport rates. In addition, size and speciation of actinides 
in solution must be characterized since coexisting species can 
diffuse at different rates through the porous material due to both fil- 
tration effects and differences in sorption onto exposed mineral 
surfaces. 11 refs., 8 figs., 2 tabs. 
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19778 (UCRL-JC—104763) Gaseous release of carbon-14: 
Why the high level waste regulations should be changed. Van 
Konynenburg, R.A. Lawrence Livermore National Lab., CA (USA). 
Apr 1991. 14p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. (CONF-910435-88: 2. annual 
American Nuclear Society (ANS) international high level radioactive 
waste management conference, Las Vegas, NV (USA), 28 Apr - 3 
may 1991). Order Number DE91013580. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The high-level nuclear waste regulations pertaining to gaseous 
release of carbon-14 from a repository should be changed to allow 
greater release, for several reasons. Some of them are as follows. 
First, the total amount of carbon-14 that would be placed in a 
repository is small compared to that produced naturally in the at- 
mosphere by cosmic rays. Second, the dose that would result to 
an individual from total release of repository carbon-14 would be 
very small compared to that from natural radiation sources and 
would be well below the “Below Regulatory Concern” criterion. 
Third, the limits on gaseous carbon-14 release from a repository 
have been set unreasonably low compared to the limits set for 
carbon-14 release from other fuel cycle facilities. Fourth, the addi- 
tional cost for waste packages to attempt to meet the regulations 
for carbon-14 release would likely be of the order of a billion dol- 
lars or more, too high to be justified by the small reduction in dose 
that might result. 32 refs. 


19779 (UCRL-JC—104931) Spent fuel waste form character- 
istics: Grain and fragment size statistical dependence for 
dissolution response, Stout, R.B. (Lawrence Livermore National 
Lab., CA (USA)); Leider, H.; Weed, H.; Nguyen, S.; McKenzie, W.; 
Prussin, S.; Wilson, C.N.; Gray, W.J. Lawrence Livermore National 
Lab., CA (USA). Apr 1991. 24p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ‘W-7405-ENG-48. 
(CONF-910435—72: 2. annual American Nuclear Society (ANS) in- 
ternational high level radioactive waste management conference, 
Las Vegas, NV (USA), 28 Apr - 3 may 1991). Order Number 
DE91012027. Source: OSTI; NTIS; INIS; GPO Dep. 

The Yucca Mountain Project of the US Department of Energy is 
investigating the suitability of the unsaturated zone at Yucca Moun- 
tain, NV, for a high-level nuclear waste repository. All of the 
nuclear waste will be enclosed in a container package. Most of the 
nuclear waste will be in the form of fractured UO, spent fuel pel- 
lets in Zircaloy-clad rods from electric power reactors. If failure of 
both the container and its enciosed clad rods occurs, then the frag- 
ments of the fractured UO. spent fuel will be exposed to their 
surroundings. Even though the surroundings are an unsaturated 
zone, a possibility of water transport exists, and consequently, UO, 
spent fuel dissolution may occur. A repository requirement imposes 
a limit on the nuclide release per year during a 10,000 year period; 
thus the short term dissolution response from fragmented fuel 
pellet surfaces in any given year must be understood. This require- 
ment necessitates that both experimental and analytical activities 
be directed toward predicting the relatively short term dissolution 
response of UO2 spent fuel. The short term dissolution response 
involves gap nuclides, grain boundary nuclides, and grain volume 
nuclides. Analytical expressions are developed that describe the 
combined geometrical influences of grain boundary nuclides and 
grain volume nuclides on the dissolution rate of spent fuel. 7 refs., 


1 fig. 


19780 (UCRL-JC—104949) An electrochemical approach to 
predicting corrosion pertormance of container materials. Mc- 
Cright, R.D.; Farmer, J.C.; Fleming, D.L. Lawrence Livermore 
National Lab., CA (USA). Apr 1991. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-910435-87: 2. annual American Nuclear Society (ANS) in- 
ternational high level radioactive waste management conference, 
Las Vegas, NV (USA), 28 Apr - 3 may 1991). Order Number 
DE91013490. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of the effort in determining the suitability of the Yucca 
Mountain site in Southern Nevada for emplacement of high-level 
nuclear waste in a repository, possible failure modes of candidate 
waste package container metallic materials are being investigated. 
Localized forms of corrosion such as pitting attack on the metal 
surface or attack in creviced areas are particularly pernicious failure 
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modes that may shorten the container lifetime. The pitting potential 
of nickel-rich Alloy 825 are measured in chloride-containing solu- 
tions at different temperatures and adjusted to different pH values. 
The pitting potentials were determined by potentiodynamic polariza- 
tion of Alloy 825 test specimens from the corrosion potential until a 
sharp increase in the electrochemical current indicated a break- 
down of the protective passive film on the metal surface. Results 
show that Alloy 825 is susceptible to pitting attack in aggressive 
electrolytes containing more than 10,000 ppm chloride at 90°C and 
acicified to a pH value less than 2.5. 5 refs., 3 figs., 1 tab. 


19781 (UCRL-JC--105265) Considerations tor an active and 
passive scanner to assay nuclear waste drums. Martz, H.E. 
(Lawrence Livermore National Lab., CA (USA)); Azevedo, S.G.; 
Roberson, G.P.; Schneberk, D.J.; Koenig, Z.M.; Camp, D.C. 
Lawrence Livermore National Lab., CA (USA). 8 Jun 1990. 7p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-48. (CONF-9105166—2: 2. American Society for Non- 
destructive Testing (ASNT) on industrial computed tomography 
conference, San Diego, CA (USA), 20-24 May 1991). Order Num- 
ber DE91011541. Source: OSTI; NTIS; INIS; GPO Dep. 
Radioactive wastes are generated at many DOE laboratories, 
military facilities, fuel fabrication and enrichment plants, reactors, 
hospitals, and university research facilities. At all of these sites, 
wastes must be separated, packaged, categorized, and packed 
into some sort of container—usually 208-L (55-gal) drums—for ship- 
ment to waste-storage sites. Prior to shipment, the containers must 
be labeled, assayed, and certified; the assay value determines the 
ultimate disposition of the waste containers. An accurate nonde- 
structive assay (NDA) method would identify all the radioisotopes 
present and provide a quantitative measurement of their activity in 
the drum. In this way, waste containers could be routed in the 
most cost-effective manner and without having to reopen them. 
Currently, the most common gamma-ray method used to assay nu- 
clear waste drums is segmented gamma-ray scanning (SGS) 
ctrometer that crudely measures only the amount of “°U or 
®Pu present in the drum. This method uses a spatially-averaged, 
integrated, emitted gamma-ray-intensity value. The emitted inten- 
sity value is corrected by an assumed constant-attenuation value 
determined by a spatially-averaged, transmission (or active) mea- 
surement. Unfortunately, this typically results in an inaccurate 
determination of the radioactive activities within a waste drum 
because this measurement technique is valid only for 
homogeneous-attenuation or known drum matrices. However, since 
homogeneous-attenuation matrices are not common and may be 
unknown, other NDA techniques based on active and Passive CT 
(A&PCT) are under development. The active measurement (ACT) 
yields a better attenuation matrix for the drum, while the passive 
measurement (PCT) more accurately determines the identity of the 
radioisotopes present and their activities. 9 refs., 2 figs. 


19782 (UCRL-JC—106163) Analysis of plutonium and 
uranium volatilities from mixed wastes in the molten salt pro- 
cessor. Krikorian, O.H. Lawrence Livermore National Lab., CA 
(USA). 22 Mar 1991. 23p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48. (CONF-9103169-1: 1991 
incineration conference, Knoxville, TN (USA), 13-17 Mar 1991). Or- 
der Number DE91012030. Source: OSTI; NTIS; GPO Dep. 

Rockwell International has conductd a series of bench-scale 
molten salt processor tests on oxidation of simulated laboratory 
mixed waste materials to evaluate the retention of radionuclides 
such as Pu, U, |, Ru, Eu, Sr, and Cs in the molten salt bath of 
processor, and to obtain process information for designing a large- 
scale molten salt processor for mixed wastes. It is in the purpose 
of this report to apply thermodynamic methods to assess the 
volatility of plutonium and uranium in the molten salt processor, es- 
pecially in regard to identifying the types and amounts of 
volatilizing plutonium and uranium species, and comparing these 
with the observed amounts of plutonium and uranium found down- 
stream of the processor. 15 refs., 2 figs., 6 tabs. 


19783 (UCRL-JC—107190) Using a systems engineering 
process to develop engineered barrier system design con 
cepts. Jardine, L.J.; Short, D.W. Lawrence Livermore National 
Lab., CA (USA). May 1991. 15p. Sponsored by USDOE, 





Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
910270-61: Waste management '91, Tucson, AZ (USA), 24-28 
Feb 1991). Order Number DE91013517. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The methodology used to develop conceptual designs of the en- 
gineered barrier system and waste packages for a geologic 
repository is based on an iterative systems engineering process. 
The process establishes a set of general mission requirements and 
then conducts detailed requirements analyses using functional 
analyses, system concept syntheses, and trade studies identifica- 
tions to develop preliminary system concept descriptions. The 
feasible concept descriptions are ranked based on selection factors 
and criteria and a set of preferred concept descriptions is then se- 
lected for further development. For each of the selected concept 
descriptions, a specific set of requirements, including constraints, is 
written to provide design guidance for the next and more detailed 
phase of design. The process documents all relevant waste man- 
agement system requirements so that the basis and source for the 
specific design requirements are traceable and clearly established. 
Successive iterations performed during design development help to 
insure that workable concepts are generated to satisfy the require- 
ments. 4 refs., 2 figs. 


19784 (UCRL-LR-105199, pp. 36-39) Destruction of mixed 
and hazardous wastes in molten salt media. Cooper, J.-F. 
Lawrence Livermore National Lab., CA (USA). 2 Jan 1991. In Envi- 
ronmental Technology Program. Annual report FY90. 51p. Order 
Number DE91009070. Source: OSTI; NTIS. 

We are developing a process for the rapid, safe, and economical 
destruction of radioactive, toxic wastes by oxidation within beds of 
molten salts. Because accidental emissions are prevented and 
gases are assayed before release, it eliminates the dangers per- 
ceived by the public to be inherent in incineration processes. 


19785 (WHC-MR-0227) Tank wastes discharged directly to 
the soll at the Hanford Site. Waite, J.L. Westinghouse Hanford 
Co., Richland, WA (USA). Apr 1991. 35p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-87RL10930. Order 
Number DE91013239. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the type, quantity, and characteristics of 
wastes associated with the single-shell storage tanks discharged 
intentionally or inadvertently to the ground at the Hanford Site. This 
includes: waste, discharged from the single-shell tanks (SST) di- 
rectly to the ground via pumping or cascade overflow; leaks from 
SSTs; leaks from transfer lines and other unplanned releases and 
spills. The report does not address process condensate 
wastestreams resulting from the evaporator concentration or other 
processing of tank wastes. These condensate streams were of 
much larger volume, but contained significantly less radionuclide 
content. These streams are documented in other reports. This 
report does not address the many other liquid disposal sites that re- 
ceived other (non-SST) wastes as part of the soil column disposal 
practices at the Hanford Site. Also included are discussions of the 
process steps and tank streams discharged, chemical composition 
of discharged waste and the environmental impact and clean up of 
waste discharges at the Hanford Site. 18 refs., 3 figs., 4 tabs. 


19786 (WHC-SA-1010) Comparison of reintorced-concrete 
models for use in the analysis of extreme loads. Dyrness, A.D.; 
Julyk, J.L. Westinghouse Hanford Co., Richland, WA (USA). Mar 
1991. 8p. Sponsored by: USDOE, Washington, DC (USA). DOE 
Contract AC06-87RL10930. (CONF-910602-19: American Society 
of Mechanical Engineers (ASME) pressure vessels and piping con- 
ference, San Diego, CA (USA), 23-27 Jun 1991). Order Number 
DE91010108. Source: OSTI; NTIS; INIS; GPO Dep. 

Reinforced concrete in combination with a steel liner has had a 
wide application to confinement structures containing hazardous 
material. The double-shell waste storage tanks at the US Depart- 
ment of Energy’s Hanford Site use this type of construction. The 
performance goals defined for these tanks typically require these 
structures to be analyzed for low probability, beyond-design-basis 
loads. The response of reinforced-concrete structures subjected to 
extreme loads is often characterized by gross exceedance of the 
material elastic limit without loss of integrity. In such extreme load 
scenarios, failure may be defined by structural instabilities at loads 
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well beyond those associated with material strength-based allow- 
ables defined by conventional codes and standards. The use of 
finite-element methods in predicting such failures requires a 
reinforced-concrete constitutive model that accounts for nonlinear 
post-cracking behavior. Most of the existing literature on modeling 
the nonlinear behavior of reinforced concrete focuses on improving 
the accuracy or numerical stability of the constitutive model itself. 
The comparisons presented herein address both the numerical sta- 
bility associated with post-cracking tensile strains and solution 
accuracy of two existing constitutive models. 12 refs., 7 figs., 1 tab. 


19787 (WHC-SP-0126-2) Westinghouse Hanford Com- 
pany Plan tor certifying newly contact-handied 
transuranic waste for emplacement in the Waste Isolation Pilot 
Plant. Kibbe, D.R.; Lipinski, R.M. Westinghouse Hanford Co., Rich- 
land, WA (USA). Apr 1991. 21p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-87RL10930. Order 
Number DE91013241. Source: OSTI; NTIS; INIS; GPO Dep. 

Westinghouse Hanford Company (Westinghouse Hanford) cur- 
rently manages an interim storage site for Westinghouse Hanford 
and non-Westinghouse Hanford-generated transuranic (TRU) waste 
and operates TRU waste generating facilities within the Hanford 
Site in Washington State. Approval has been received from the 
Waste Acceptance Criteria Certification Committee (WACCC) and 
Westinghouse Hanford TRU waste generating facilities to certify 
newly generated contact-handled TRU (CH-TRU) solid waste to 
meet the Waste Acceptance Criteria (WAC). This document de- 
scribes the overall plan for certifying newly generated CH-TRU 
solid waste to meet the WAC requirements for storage at the 
Waste Isolation Pilot Plant (WIPP) site. Attached to this document 
are facility-specific certification plans for the Westinghouse Hanford 
TRU waste generators that have received WACCC approval. The 
certification plans describe operations that generate CH-TRU solid 
waste and the specific procedures by which these wastes will be 
certified and segregated from uncertified wastes at the generating 
facilities. 1 fig. 


19788 (WSRC-RP-89-978) Site specific plan. Hutchison, J.; 
Jernigan, G. Westinghouse Savannah River Co., Aiken, SC (USA). 
Dec 1989. 236p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract ACO9-89SR18035. Order Number DE91010036. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Environmental Restoration and Waste Management Five- 
Year Plan (FYP) covers the period for FY 1989 through FY 1995. 
The plan establishes a Department of Energy — Headquarters 
(DOE-HQ) agenda for cleanup and compliance against which over- 
all progress can be measured. The FYP covers three areas: 
Corrective Activities, Environmental Restoration, and Waste Man- 
agement Operations. Corrective Activities are those activities 
necessary to bring active or standby facilities into compliance with 
local, state, and federal environmental regulations. Environmental 
restoration activities include the assessment and cleanup of surplus 
facilities and inactive waste sites. Waste management operations 
includes the treatment, storage, and disposal of wastes which are 
generated as a result of ongoing operations. This Site Specific 
Plan (SSP) has been prepared by the Savannah River Site (SRS) 
in order to show how environmental restoration and waste man- 
agement activities that were identified during the preparation of the 
FYP will be implemented, tracked, and reported. The SSP de- 
scribes DOE Savannah River (DOE-SR) and operating contractor, 
Westinghouse Savannah River Company (WSRC), organizations 
that are responsible, for undertaking the activities identified in this 
plan. The SSP has been prepared in accordance with guidance re- 
ceived from DOE-HQ. DOE-SR is accountable to DOE-HQ for the 
implementation of this plan. 8 refs., 46 figs., 23 tabs. 


19789 (Y/A-202) Separation of uranium trom mixed solid 
wastes. Kimmitt, R. Oak Ridge Y-12 Plant, TN (USA). 1989. 20p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840S21400. Order Number DE91012046. Source: OSTI; 
NTIS; GPO Dep. 

The nuclear industry generates a variety of wastes with a unique 
set of properties. Some of these materials are chemically haz- 
ardous, as defined by the Environmental Protection Agency, and 
radioactive. The term “mixed waste” is often used to describe 
them. Treatment processes used throughout industry can often be 
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used to reduce the volume of a mixed waste stream or eliminate 
its chemical hazard. Precipitation, filtration, evaporation, and ion 
exchange are common unit operations applied to low-level liquid 
radioactive waste. Incineration has also been used on a small 
scale, with very careful control of off-gases. Unfortunately, some of 
these treatments produce residues that are mixed wastes. In addi- 
tion, mixed solid or sludge wastes are generated directly from 
production processes, and these are not as easily treated as the 
liquids. Until the late 1970's mixed solid wastes were generally 
landfilled directly or encased in glass or concrete before burial. The 
promulgation of federal hazardous waste regulations in May, 1980 
essentially ended this practice. As a result, mixed wastes that have 
no readily available treatment option are stored. The quantities 
involved are significant. The Department of Energy (DOE) has esti- 
mated that the facilities managed by the Oak Ridge Operations 
Office alone have 22 million kilograms of mixed waste sludge and 
solids in storage, with an annual generation rate of 1.6 million 


kilograms. Most of the material is mixed as a result of being con- . 


taminated with uranium. The purpose of this report is to assess the 
feasibility of separating uranium from mixed waste so that the bulk 
of the waste can be handled as hazardous only. 17 refs. 


19790 (Y/TS-354) RCRA Facility Investigation Plan, Rust 
Spoil Area (D-106), Y-12 Plant, Oak Ridge, Tennessee. Oak 
Ridge Y-12 Plant, TN (USA); Battelle Columbus Div., Oak Ridge, 
TN (USA). Oak Ridge Operations. Nov 1987. 51p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840S21400. 
Order Number DE91013063. Source: OSTI; NTIS; GPO Dep. 

In November 1984, Congress passed the Hazardous and Solid 
Waste Amendments (HSWA) to the 1976 Resource Conservation 
and Recovery Act (RCRA). Section 3004(u) of these amendments 
specifically addresses corrective action for continuing releases from 
hazardous waste treatment, storage, or disposal facilities. If any 
solid waste management unit (SWMU) at the facility is suspected 
to be the source of a contaminant release to the environment, the 
facility's owner or operator may be required to perform a RCRA 
Facility Investigation (RFI) to define the nature and extent of the 
release. This information will be used to determine the need for 
corrective measures and to aid in their formulation and implemen- 
tation. This document is the site-specific RFI plan for the Rust 
Spoil Area (D-106) SWMU. It includes site-specific geographical, 
historical, operational, and, where available, geological and hydro- 
logical data specific to the Rust Spoil Area and addresses the 
potential for release of contamination through the various media to 
receptors. A sampling and sample analysis plan is proposed to 
determine the extent (if any) of release of contamination to the sur- 
rounding environment. Also included in this document are health, 
safety, quality assurance, and quality control procedures to be fol- 
lowed when implementing the sampling plan and procedures for 
managing and displaying data collected from the RCRA Facility in- 
vestigation. 4 refs., 6 figs., 4 tabs. 


19791 (Y/TS-355) RCRA Facility Investigation Plan, Waste 
Z-Oll Tank (S-121), Y-12 Plant, Oak Ridge, Tennessee. Allison, 
W.S. (H and R Technical Associates, Inc., Oak Ridge, TN (USA)). 
Oak Ridge Y-12 Plant, TN (USA); H and R Technical Associates, 
Inc., Oak Ridge, TN (USA). Nov 1987. 33p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840S21400. Order 
Number DE91013062. Source: OSTI; NTIS; GPO Dep. 

Within the confines of the Oak Ridge Y-12 Plant are both active 
and inactive hazardous waste treatment, storage, and disposal fa- 
cilities. These solid waste management units (SWMUs) are subject 
to assessment by the US Environmental Protection Agency, as re- 
quired by the 1984 Hazardous and Solid Waste Amendments 
(HSWA) to the Resource Conservation and Recovery Act (RCRA). 
RCRA Facility Investigation (RFI) Plans for SWMUs at the Y-12 
Plant are scheduled to be submitted during the calendar years 
1987 through 1990. The RCRA Facility Investigation Plan-General 
Document includes information applicable to all SWMU's and 
serves as a reference document for the site- specific RFI Plans. 
This document is the site-specific RFI plan for the Waste Z-Oil 
Tank (S-121) and contains historical information, operational infor- 
mation, and sampling data specific to the tank. The potential for 
the release of contaminants through the various media and poten- 
tial receptors are addressed. A sampling and analysis plan is 
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proposed to further determine the extent, if any, of contaminant re- 
lease to the surrounding environment. Included are health, safety, 
quality assurance, and quality control procedures to be followed 
when implementing the sampling plan. 7 figs., 6 tabs. 


19792 (Y/TS-356) RCRA Facility Investigation Plan, Build- 
ing 9418-3 Uranium Vault (D-115), Y-12 Plant, Oak Ridge, 
Tennessee. Allison, W.S. (H and R Technical Associates, Inc., Oak 
Ridge, TN (USA)). Oak Ridge Y-12 Plant, TN (USA); H and R 
Technical Associates, Inc., Oak Ridge, TN (USA). Nov 1987. 41p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840S21400. Order Number DE91013061. Source: OSTI; 
NTIS; GPO Dep. 

Within the confines of the Oak Ridge Y-12 Plant are active and 
inactive hazardous waste treatment, storage, and disposal facilities. 
These solid waste management units (SWMUs) are subject to as- 
sessment by the US Environmental Protection Agency, as required 
by the 1984 Hazardous and Solid Waste Amendments (HSWA) to 
the Resource Conservation and Recovery Act (RCRA). RCRA Fa- 
cility Investigation (RFI) Plans for SWMUs at the Y-12 Plant are 
scheduled to be submitted during the calendar years 1987 through 
1990. The RCRA Facility Investigation Plan — General Document 
includes information applicable to all SWMU’s and serves as a ref- 
erence document for the site-specific RFI Plans. This document is 
the site-specific RFI plan for the Building 9418-3 Uranium Vault (D- 
115) and contains historical information, operational information, 
and sampling data specific to the vault. The potential for release of 
contaminants through the various media and potential receptors 
are addressed. A sampling and analysis plan is proposed to deter- 
mine the extent, if any, of contaminant releases to the surrounding 
environment. Included are health, safety, quality assurance, and 
quality control procedures to be followed when implementing the 
sampling plan. 7 figs., 4 tabs. 


19793 (Y/TS-363) RCRA Facility investigation Plan, Spoil 
Area | (D-107), Y-12 Plant, Oak Ridge, Tennessee. Oak Ridge Y- 
12 Plant, TN (USA); Battelle Columbus Div., Oak Ridge, TN (USA). 
Oak Ridge Operations. Dec 1987. 37p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840S21400. Order 
Number DE91013292. Source: OSTI; NTIS; INIS; GPO Dep. 

In November 1984, Congress passed the Hazardous and Solid 
Waste Amendments (HSWA) to the 1976 Resource Conservation 
and Recovery Act (RCRA). If any solid waste management unit 
(SWMU) at the facility is a potential source of a contaminant re- 
lease to the environment, the facility's owner or operator may be 
required to perform a RCRA Facility Investigation (RFI) to define 
the nature and extent of the release. Within the confines of the 
Oak Ridge Y-12 Plant are hazardous waste treatment, storage, 
and disposal facilities defined as SWMUs. This document is the 
site-specific RFI plan for the Spoil Area 1 SWMU. It includes site- 
specific geographical, historical, operational, and, where available, 
geological and hydrological data specific to Spoil Area 1 and ad- 
dresses the potential for release of contamination through the 
various media to receptors. A sampling and analysis plan is pro- 
posed to determine the extent (if any) of release of contamination 
to the surrounding environment. Also included in this document are 
health, safety, quality assurance, and quality control procedures to 
be followed when implementing the sampling plan and procedures 
for managing and displaying data collected from the RCRA Facility 
Investigation. 9 refs., 6 figs., 4 tabs. 
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Refer also to citation(s) 19788, 19790, 19793, 19811, 19814, 
21583, 21585, 21602, 21635, 21637 


19794 (ANSTO-E-694) Environmental survey at Lucas 
Heights Research Laboratories, 1989. Hoffman, E.L.; Arthur, J. 
Australian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia). Sep 1990. 26p. Order Number DE91633467. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Results are presented of an environmental survey conducted in 
the neighbourhood of the Lucas Heights Research Laboratories 
during 1989. No radioactivity which could have originated from 
these laboratories was found in samples collected from possible 








human food chains. All low-level liquid and gaseous waste dis- 
charges were within authorised limits. The maximum possible 
annual dose to the general public from airborne waste during this 
period is estimated to be less than 0.01 millisieverts, which is one 
per cent of the limit for long-term exposure that is recommended 
by the National Health and Medical Research Council. 9 refs., 17 
tabs., 2 figs. 


19795 (BNWL-B-309) Characterization of radioactive parti- 
cles in the 234-5Z Building gaseous effluent. Mishima, J.; 
Schwendiman, L.C. Battelle-Northwest, Richland, WA (USA). Pa- 
cific Northwest Lab. Dec 1973. 30p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. Order 
Number DE91012099. Source: OSTI; NTIS; GPO Dep. 

Seven sets of large-volume air samples were taken from the 
main exhaust stack of the 234-5Z Building over a seven-month pe- 
riod. The concentration of alpha-emitters associated with particles 
was determined and the distribution of radioactivity as a function of 
particle size measured using a large-volume cascade impactor. 
The average concentration of alpha emitters over long periods of 
sampling was much less than the occupational MPC,;, for 2°Pu. 
The activity median aerodynamic diameter ranged from 3 to 9 mi- 
crons. From 60 to 80 percent of the radioactive material was 
associated with particles less than 10 microns, aerodynamic equiv- 
alent diameter, which may be regarded as an upper limit for 
respirable particles. Detail characterization of the chemical and 
physical nature of these aerosols and the mechanisms for their 
generation require further study. 3 refs., 10 figs., 3 tabs. 


19796 (DOE/EA-0504) Weapons Engineering Tritium Facil- 
ity, Buliding 205, pes Aber yy <tg Area 16: Los Alamos National 
Laboratory, Los Alamos, New Mexico: Environmental assess- 
ment. USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (USA). Apr 1991. 49p. Sponsored by US- 
DOE, Washington, DC (USA). Order Number DE91012175. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Weapons Engineering Tritium Facility (WETF) was planned 
by the US Department of Energy (DOE) to retain at Los Alamos 
National Laboratory the capability of repackaging small quantities 
of tritium to exacting specifications. Small quantities of tritium are 
required for energy research and development activities and for re- 
search on nuclear weapons test devices carried out as part of the 
laboratory mission. The WETF is an improved design proposed to 
replace an aging Los Alamos facility where tritium has been 
repackaged for many years. This Environmental Assessment eval- 
uates the environmental consequences to be expected from 
operating the new facility, for which construction was completed in 
1984, compared with those from continuing to operate the oid facil- 
ity. The document was for compliance with NEPA. In 
operation, the WETF will incorporate state-of-the-art systems for 
containing tritium in glove boxes and capturing any tritium released 
into the glove box exhaust system and the laboratory atmosphere. 
Liquid discharges from the WETF would contain less than 1% of 
the tritium found in effluents from the present facility. Effluent 
streams would be surface discharges and would not enter the 
aquifer from which municipal water supplies are drawn. The quan- 
tity of solid radioactive waste generated at the WETF would be 
approximately the same as that generated at the present facility. 
The risk to the public from normal tritium-packaging operations 
would be significantly less from the WETF than from the present 
facility. The proposed action will reduce the adverse environmental 
impacts caused by tritium repackaging by substantially reducing 
the amount of tritium that escapes to the environment. 35 refs., 3 
figs., 21 tabs. 


19797 (DOE/ID-10087(88)) Effluent Information System 
(EtS)/Onsite Discharge Information System (ODIS) 1988 execu- 
tive summary. Watanabe, T. EG and G idaho, Inc., idaho Falls, 
ID (USA). Nov 1989. 108. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC07-76ID01570. Order Number 
DE91014074. Source: OSTI; NTIS; INIS; GPO Dep. 

The Effiuent Information System (EIS) on Onsite Discharge Infor- 
mation System (ODIS) are Department of Energy (DOE) data base 
systems that aid DOE-Headquarters and field offices in managing 
the radioactive air and liquid effluents from DOE facilities. Data on 
effluents released offsite are entered into EIS and data on effluents 
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discharged onsite and retained onsite are entered into ODIS. This 
document is a summary of information obtained from the CY 1988 
effluent data received from all DOE and DOE contractor facilities 
and entered in the data bases. Data from previous years are also 
included. The summary consists of two parts. The first part summa- 
rizes information for effluents released offsite, and the second part 
summarizes information for effluents retained onsite. Explanations 
of the significant changes are included in the EIS and ODIS graphic 
sections. Only those changes in activity greater than a factor of 
two and having a magnitude greater than 0.1 Ci are considered 
significant and are addressed in the explanation. 57 figs., 11 tabs. 


19798 (DOE/ID—10320) INEL Lithologic Core Storage Li 
brary management plan. Davis, L.C. (Geological Survey, Reston, 
VA (USA)). EG and G Idaho, Inc., Idaho Falls, ID (USA). Nov 
1990. 68p. Sponsored by USDOE, Washington, DC (USA); Geo- 
logical Survey, Reston, VA (USA). DOE Contract ACO7-761D01570. 
(MISC—91028). Order Number DE91014157. Source: OSTI; NTIS; 
GPO Dep. 

The INEL Lithologic Core Storage Library will be a central stor- 
age area where all nonradioactive core will be housed, cataloged, 
and secured. This management plan defines methods used at the 
library and includes programs for quality, health and safety, secu- 
rity, emergency action, and landiord tenant agreement. 1 fig. 


19799 (EGG—10617-1129) In situ surveys of the United 
States Department of Energy’s Rocky Fiats Plant, Goiden, Col- 
orado. EG and G Energy Measurements, Inc., Las Vegas, NV 
(USA). Remote Sensing Lab. May 1991. 45p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC08-88NV10617. 
Order Number DE91013550. Source: OSTI; NTIS; GPO Dep. 

In 1990, the Remote Sensing Laboratory (RSL) of EG&G Energy 
Measurements, Inc. (EG&G/EM) conducted in situ radiological sur- 
veys at the Rocky Flats Plant near Golden, Colorado. The Old 
Landfill Area was surveyed from October 25 through November 7, 
and an area east of the 903 Pad was surveyed from November 8 
through December 8. As a precursor to the Old Landfill survey, an 
area south of the landfill along the north bank of Woman Creek was 
previously surveyed from August 29 through 31. The August survey 
employed a 20% N-type, high purity germanium (HPGe) gamma 
ray detector suspended one meter above ground level (AGL). The 
later surveys employed a similar detector, but it was suspended 
7.5 meters AGL. The processed data from the Old Landfill indi- 
cated that detected radioisotopes were generally consistent with 
those expected from normal background emitters. However, there 
was clear evidence of soil disturbance, and there were areas of el 
evated concentrations of uranium-238 (®U). The processed data 
from the area east of the 903 Pad confirmed on earlier survey 
which indicated the presence of americium-241(**'Am) in surface 
soils. Both of the surveyed areas were part of ongoing, remedial 
investigations of the Comprehensive Environmental 
Compensation, and Liability Act (CERCLA) at various Rocky Flats 
sites. EG&G/EM is an independent contractor for the United States 
Department Energy (DOE) and conducts in situ and aerial radiolog- 
ical surveys at the DOE’s request. 22 figs., 3 tabs. 


19800 (GEPP-EV—1224A) Pinellas Plant FY1990 site spe- 
cific implementation plan. Klein, R.D. General Electric Co., Largo, 
FL (USA). Neutron Devices Dept. Feb 1990. 46p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO04-76DP00656. 
Order Number DE91012549. Source: OSTI; NTIS; INIS; GPO Dep. 

This Site Specific Implementation Plan describes the Corrective 
Action, Environmental Restoration, and Waste Management activi- 
ties to be performed at the Pinellas Plant in FY1990 (October 1, 
1989 to September 30, 1989). These FY1990 activities are 
described in the Pinellas Plant FY1991-95 Five-Year Plan. The in- 
formation used to prepare this plan reflects the best estimate of the 
project scope, schedules, regulatory, and funding requirements at 
the time of preparation. The Environmental Restoration/Waste 
Management Five-Year Plan is a dynamic document and will be 
modified each year; the Site Specific Implementation Plan will, in 
turn, be modified each year to reflect new findings, information, 
and knowledge of the various projects. 4 figs., 11 tabs. 


19801 (NUREG/CP-0116-Vol.2, pp. 977) ts in 
the area of regulatory matters in the UK. Handyside, |. (Her 
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Majesty's Inspectorate of Pollution, London (England)). Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (USA). Harvard 
Air Cleaning Lab. Feb 1991. (CONF-900809—Vol.2: 21. Department 
of Energy/Nuclear Regulatory Commission (DOE/NRC) nuclear air 
cleaning conference, San Diego, CA (USA), 13-16 Aug 1990). In 
Proceeding of the 21st DOE/NRC nuclear air cleaning conference. 
Volume 2, Sessions 9-16. 480p. Source: OSTI; NTIS; INIS; GPO. 

An overview of the nuclear program in the United Kingdom is 
briefly presented. The two significant matters related to nuclear 
regulation in the U.K. are that (1) research establishments will 
come under the formal regulations that apply to civil nuclear instal- 
lations and (2) an Environmental Protection Act is being introduced 
that will apply to the most polluting non-radioactive substances. 
This is to be based on the concept of integrated pollution regula- 
tion and will require each operator to adopt the best practical 
environmental option for waste disposal. 


19802 (PNL-7210-HEDR) Fission product iodine during 
early Hanford-Site operations: Its production and behavior 
during tuel processing, off-gas treatment and release to the at- 
mosphere. Burger, L.L. Pacific Northwest Lab., Richland, WA 
(USA). May 1991. 64p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC06-76RL01830. Order Number 
DE91012772. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Environmental Dose Reconstruction (HEDR) Project 
was established to estimate the radiological dose impact that Han- 
ford Site operations may have made on the local and regional 
population. This impact is estimated by examining operations in- 
volving radioactive materials that were conducted at the Hanford 
Site from the startup of the first reactor in 1944 to the present. 
HEDR Project work is divided among several technical tasks. One 
of these tasks, Source Terms, is designed to develop quantitative 
estimates of all significant emissions of radionuclides by Hanford 
Site operations since 1944. Radiation doses can be estimated from 
these emissions by accounting for specific radionuclide transport 
conditions and population demography. This document provides 
technical information to assist in the evaluation of iodine releases. 
115 refs., 5 figs., 3 tabs. 


19803 (PNL-SA-18876, pp. 51-59) Identification of contami 
nants of concern in Hanford ground waters. Sherwood, D.R. 
(Pacific Northwest Laboratory, Richland, WA (USA)); Evans, J.C.; 
Bryce, R.W. Pacific Northwest Lab., Richland, WA (USA). 1990. 
(CONF-891053-—: 28. Hanford life sciences symposium on environ- 
mental monitoring, restoration and assessment: what have we 
learned?, Richland, WA (USA), 16-19 Oct 1989). In Environmental 
monitoring, restoration and assessment: What have we learmned?. 
340p. Order Number DE91004883. Source: OSTI; NTIS; INIS. 
More than 1,500 waste-disposal sites have been identified at the 
U.S. Department of Energy Hanford Site. At the request of the U.S. 
Environmental Protection Agency, these sites were aggregated into 
four administrative areas for listing on the National Priority List. 
Within the four aggregate areas, 646 inactive sites were selected 
for further evaluation using the Hazard Ranking System (HRS). 
Evaluation of inactive waste sites by HRS provided valuable insight 


toring network. Hanford Site-wide ground-water monitoring was 
expanded to address not only radioactive constituents but also 
hazardous chemicals. The HRS scoring process considers the like- 
lihood of ground-water contamination from past disposal practices 
at inactive waste sites. The network designed to monitor ground 
water at those facilities identified '2°|, °°Tc, Sr, uranium, chro- 
mium, carbon tetrachloride, and cyanide. 


19804 
sure criteria tor inactive radioactive sites at 
Oak Ridge National Laboratory. Kocher, D.C. (Oak Ridge Na- 
tional Laboratory, TN (USA)). Pacific Northwest Lab., Richland, WA 
(USA). 1990. (CONF-891053-: 28. Hanford lite sciences sympo- 
sium on environmental monitoring, restoration and assessment: 
what have we learned?, Richland, WA (USA), 16-19 Oct 1989). In 
Environmental monitoring, restoration and assessment: What have 
we learned?. 340p. Order Number DE91004883. Source: OSTI; 
NTIS; INIS. 


(PNL-SA-18876, pp. 117-123) Development of clo- 
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The Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) specifies that the U.S. Department of 
Energy shall comply with the procedural and substantive require- 
ments of CERCLA regarding cleanup of inactive waste-disposal 
sites. Remedial actions require a level of control for hazardous 
substances that at least attains legally applicable or relevant and 
appropriate requirements (ARAR). This requirement may be waived 
if compliance with ARAR results in greater risk to human health 
and the environment than alternatives or is technically impractical. 
It will review potential ARAR for cleanup of inactive radioactive 
waste-disposal sites and propose a set of closure criteria for such 
sites at Oak Ridge National Laboratory. Important potential ARAR 
include federal standards for radiation protection of the public, 
radioactivity in drinking water, and near-surface land disposal of ra- 
dioactive wastes. Proposed criteria for cleanup of inactive 
radioactive waste-disposal sites are: (1) a limit of 0.25 mSv on an- 
nual effective dose equivalent for offsite individuals; (2) limits of 1 
mSv for continuous exposures and 5 mSv for occasional expo- 
sures on annual effective dose equivalent for inadvertent intruders, 
following loss of institutional controls over disposal sites; and (3) 
limits on concentrations of radionuclides in potable ground and sur- 
face waters in accordance with federal drinking-water standards, to 
the extent reasonably achievable. 


19805 (PNL-SA-18876, pp. 331-333) Dose assessment and 
envirenmental monitoring to demonstrate compliance with the 
U.S. Environmental Protection Agency’s environmental radie- 
tion standards for nuclear fuel cycle facilities. Shum, E.Y. 
(Nuclear Regulatory Commission, Washington, DC (USA)); Sollen- 
berger, D.M. Pacific Northwest Lab., Richland, WA (USA). 1990. 
(CONF-891053—: 28. Hanford life sciences symposium on environ- 
mental monitoring, restoration and assessment: what have we 
learned?, Richland, WA (USA), 16-19 Oct 1989). In Environmental 
monitoring, restoration and assessment: What have we leamed?. 
340p. Order Number DE91004883. Source: OSTI; NTIS; INIS. 

The U.S. Environmental Protection Agency issued regulations in 
1977 setting forth environmental radiation protection standards for 
uranium fuel cycle facilities. The regulations require that radioactiv- 
ity in planned effiuent releases from uranium fuel cycle facilities 
(radon and its daughters excepted) be limited so that no member 
of the public receives an annual dose equivalent of more than 25 
mrem to the whole body, 75 mrem to the thyroid, or 25 mrem to 
any other organ. The Nuclear Regulatory Commission (NRC) is re- 
sponsible for assuring that licensees’ uranium fuel cycle facilities 
meet these requirements. Since issuing environmental radiation 
protection standards, NRC developed a method for radiological as- 
sessment to demonstrate compliance with standards covering 
uranium mills, UF, conversion, and fuel fabrication facilities. Gen- 
erally, this includes models for atmospheric transport, pathway 
analysis, and dose assessment. For certain unique facilities, the 
models may not be adequate to demonstrate compliance without 
using a supplemental environmental monitoring program, i.e., 
actual measurement of radionuclide concentration, particle size dis- 
tribution, and solubility of particulates in air. We will discuss the 
dose assessment models; their inadequacies to demonstrate com- 
pliance for certain unique facilities; and the ways environmental 
monitoring can be used to provide reasonable assurance that stan- 
dards are met. Design criteria for a cost-effective monitoring 
program will be discussed. 


19806 (UCRL-CR-107282) Evaluation of effective accelera- 
tion and selection of seismic analysis accelerograms for 
Lawrence Livermore National Laboratory: Final report. 
Lawrence Livermore National Lab., CA (USA); Geomatrix Consul- 
tants, Inc., San Francisco, CA (USA). [1991]. 103p. Sponsored by 
USDOE; Washington, DC (USA). DOE Contract W-7405-ENG-48. 
Order Number DE91013926. Source: OSTI; NTIS; GPO Dep. 

This report documents evaluation of effective acceleration and 
development of a set of earthquake accelerograms for use in seis- 
mic analyses of Lawrence Livermore National Laboratory (LLNL) 
facilities. The accelerograms are to be representative of peak 
ground accelerations with return periods of 500, 1000, and 5000 
years. The results of a probabilistic seismic hazard analysis con- 
ducted for LLNL are indicated in the report; the peak horizontal 
ground accelerations corresponding to three return periods are 





0.5679, 0.682g, and 0.983g. These ground motion levels are repre- 
sentative of instrumentally recorded free field motions. Two types 
of accelerograms were requested, sets of natural accelerograms 
recorded during earthquakes of similar magnitude and at source-to- 
site distances co to the events that contribute to the 
seismic hazard at the site, and a set of artificial accelerograms that 
conforms to the requirements given in the US Nuclear Regulatory 
Commission Standard Review Plan 3.7.1 (USNRC, 1990). The nat- 
ural accelerograms were used to define an appropriate level of 
effective acceleration. 8 refs., 12 figs., 1 tab. 


(UCRL-ID—106316) Investigation of Holocene fault- 
ing neer closed landfill Pit 6, Lawrence Livermore National 
Laboratory Site 300. , D.W. (Lawrence Livermore Na- 
tional Lab., CA (USA)); Lamarre, A.L.; Taffet, M.J.; Copland, J.R.; 
Mateik. R.S.; Wade, W.M. Lawrence Livermore National Lab., CA 
(USA). Apr 1991. 207p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91012970. Source: OSTI; NTIS; GPO Dep. 

Geologic studies at LLNL Site 300, conducted in of on- 
going environmental assessments of closed landfill Pit 6, have 
revealed the presence of a fault strand showing evidence of re- 
peated movements during late Pleistocene and Holocene time. 
These studies included airphoto interpretation, geologic mapping, 
and logging of four exploratory trenches and other exposures. 
These studies traced the fault from west of Pit 6 to southeast of the 
pit, a distance of about 1500 ft, and suggest the presence of fault- 
ing beyond the limits of the area studied. The identified fault strand 
is not coincident with any previously mapped fault but occurs within 
a band of highly deformed Tertiary rocks that is generally bounded 
by the Carnegie Fault on the north and the Corral Hollow Fault on 
the south. The existence of a fault showing Holocene movement 
within the larger Corral Hollow-Carnegie Fault Zone suggests that 
this fault zone should be considered potentially active and could be 
a source of future strong earthquake ground motion. R 


Zone may be of generating an earthquake in the range of 
Mg, = 6.3 to 7.1. Effects of a future strong earthquake upon closed 
Pit 6 are expected to be slight since the identified Holocene trace 
passes at least 100 ft south of the outer limits of the pit area. How- 
ever, the effects of strong ground shaking from a local source upon 
buildings, slopes, and other structures within LLNL Site 300 should 
receive further consideration. 53 refs., 12 figs., 2 tabs. 


19808 (Y. RCRA Facility investigation Pian, Tank 
2064-U (S-205), Y-12 Plant, Oak Ridge, Tennessee. Allison, W.S. 
(H and R Technical Associates, Inc., Oak Ridge, TN (USA)). Oak 
Ridge Y-12 Plant, TN (USA); H and R Technical Associates, Inc., 
Oak Ridge, TN (USA). Nov 1987. 29p. by USDOE, 
Washington, DC (USA). DOE Contract AC05-840S21400. Order 
Number DE91013060. Source: OSTI; NTIS; GPO Dep. 

Within the confines of the Oak Ridge Y-12 Plant are both active 
and inactive hazardous waste treatment, st , and disposal fa- 
cilities. These solid waste management units (SWMUs) are subject 
to assessment by the US Environmental Protections Agency, as 
required by the 1984 Hazardous and Solid Waste Amendments 
(HSWA) to the Resource Conservation and Recovery Act (RCRA). 
This document is the site-specific RFI plan for Tank 2064-U and 
contains historical information, operational information, and sam- 
pling data for this tank. The potential for release of contamination 
through the various media and potential receptors is addressed. A 
sampling and analysis plan is proposed to determine the extent, if 
any, of contaminant releases to the surrounding environment. in- 
cluded are health, safety, quality assurance, and quality control 
procedures to be followed when implementing the sampling plan. 4 
figs., 4 tabs. 


19809 (Y/TS-358) RCRA Facility investigation Pian, Waste 
Coolant Processing Facility (T-038), Y-12 Plant, Oak Ridge, 
Tennessee. Allison, W.S. (H and R Technical Associates, Inc., Oak 
Ridge, TN (USA)). Oak Ridge Y-12 Plant, TN (USA); H and R 
Technical Associates, Inc., Oak Ridge, TN (USA). Nov 1987. 47p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840S21400. Order Number DE91013059. Source: OSTI; 
NTIS; GPO Dep. 
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Within the confines of the Oak Ridge Y-12 Plant are 
and inactive hazardous waste treatment, storage, and 
cilities. These solid waste management units (SWMUs) are 
to assessment by the US Environmental Protection Agency, as re- 
quired by the 1984 Hazardous and solid Waste Amendments 
(HSWA) to the Resource Conservation and Recovery Act (RCRA). 
This document is the site-specific RFI plan for the Waste Coolant 
Processing Facility (T-038) and contains historical information, op- 
erational information, and sampling data specific to this facility. The 
potential for the release of contamination through the various me- 
dia and potential receptors are addressed. A sampling and analysis 
plan is proposed to determine the extent, if any, of contaminant re- 
leases to the surrounding environment. Included are health, safety, 
quality assurance, and quality control procedures to be followed 
when implementing the sampling pian. 5 figs., 4 tabs. 
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Refer also to citation(s) 19663, 19684, 19703, 19724, 19735, 
19753, 19756, 19761, 19788, 19790, 19796, 19801, 19804, 20073, 
20224, 20242, 20251, 20341, 21053, 21603 


19810 (ANL/CP-72564) Observations on the structural de- 
sign and analysis of a piping system. Hsieh, B.J.; Kot, C.A. 
Argonne National Lab., IL (USA). [1991]. 22p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-910602-36: American Society of Mechanical Engineers 
(ASME) re vessels and piping conference, San Diego, CA 
(USA), 23-27 Jun 1991). Order Number DE91011834. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The structural desigr/analysis of a gas exhaust system at a nu- 
clear fuel facility is used to investigate some aspects of current 
Piping design procedures. Specifically the effect of using various 
stress measures including ASME Boiler & Pressure Vessel (B&PV) 
Code formulas is evaluated. It is found that large differences in lo- 
cal maximum stress values may be calculated depending on the 
stress criterion used. However, when the global stress maxima for 
the entire system are compared the differences are much smaller 
being , for some load combinations, of the order of 
percent. The effect of using an equivalent static method (E 
analysis is also evaluated by comparing its results with those 
tained from a response spectrum method (RSM) analysis. It 
shown that a spectrum factor (equivalent static 
cient greater than unity) of at least 1.32 must be used in the 
current application of the ESM analysis in order to obtain results 
which are conservative in all aspects relative to the RMS 
However, it appears that an adequate design would be obtained 
from the ESM approach even without the use of a spectrum ampii- 
fication factor. 7 refs., 4 figs., 7 tabs. 
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19811 (CONF-9005159-3) No-migration variance petition 
for the Waste Isolation Pliot Plant. Carnes, R.G. (Benchmark En- 
vironmental Corp., Albuquerque, NM (USA)); Hart, J.S.; Knudtsen, 
K. Westinghouse Electric Corp., Carlsbad, NM (USA). Waste Isola- 
tion Div. [1990]. 13p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-86AL31950. From 7. HMCRI’s national 
RCRA/supertund conference and exhibition; St. Louis, MO (USA); 
2-4 May 1990. Order Number DE91011478. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP) is a US Department of 
Energy (DOE) project to provide a research and development facil- 
ity to demonstrate the safe disposai of radioactive waste resulting 
from US defense activities and programs. The DOE is developing 
the WIPP facility as a deep geologic repository in bedded salt for 
transuranic (TRU) waste currently stored at or generated by DOE 
defense installations. Approximately 60 percent of the wastes pro- 
posed to be emplaced in the WIPP are radioactive mixed wastes. 
Because such mixed wastes contain a hazardous chemical compo- 
nent, the WIPP is subject to requirements of the Resource 
Conservation and Recovery Act (RCRA). in 1984 Congress 
amended the RCRA with of the Hazardous and Solid 
Waste Amendments (HSWA), which established a stringent reguia- 
tory program to prohibit the land disposal of hazardous waste 
unless (1) the waste is treated to meet treatment standards or 
other requirements established by the Environmental Protection 





ERA Vol. 16,No.8 69 





05 NUCLEAR FUELS 
0540 Health and Safety 


Agency (EPA) under §3004(n), or (2) the EPA determines that com- 
pliance with the land disposal restrictions is not required in order to 
protect human health and the environment. The DOE WIPP Project 
Office has and submitted to the EPA a no-migration vari- 
ance petition for the WIPP facility. The purpose of the petition is to 
demonstrate, according to the requirements of RCRA §3004(d) and 
40 CFR §268.6, that to a reasonable degree of certainty, there will 
be no migration of hazardous constituents from the WIPP facility 
for as long as the wastes remain hazardous. This paper provides 
an overview of the petition and describes the EPA review process, 
including key issues that have emerged during the review. 5 refs. 


19812 (DOE/EH-0185T) ALARA engineering at Department 
of Energy facilities: Bibliography of selected readings in radi- 
ation protection and ALARA. Dionne, B.J.; Khan, T.A.; Lane, 
S.G.; Baum, J.W. Brookhaven National Lab., Upton, NY (USA). 
May 1991. 48p. Sponsored by USDOE, Washington, DC (USA): 
DOE Contract AC02-76CH00016. (BNL-43228-Vol.2). Order Num- 
ber DE91012137. Source: OSTI; NTIS; INIS; GPO Dep. 

Promoting the exchange of information related to implementation 
of the As Low As Reasonably Achievable (ALARA) philosophy is a 
continuing objective for the Department of Energy (DOE). This re- 
port, prepared by the Brookhaven National Laboratory (BNL) 
ALARA Center for the DOE Office of Health, is the second in a se- 
ries of bibliographies on dose reduction at DOE facilities. This 
bibliography contains abstracts relating to various aspects of 
ALARA program implementation and dose reduction activities, with 
a specific focus towards DOE facilities. Facility types and activities 
covered in the scope of this report include: radioactive waste; ura- 
nium enrichment; fuel fabrication, storage, and reprocessing; facility 
decommissioning; hot laboratories; tritium production; research, 
test and production reactors; weapons fabrication and testing; and 
accelerators. Material on improved shielding design, decontamina- 
tion, containments, robotics, job planning, improved operational 
techniques, and other topics has also been included. This volume 
(Volume 2 of the series) contains 127 abstracts numbered trom 69 
through 195, as well as author and subject indices. The subject in- 
dex contains the abstract numbers from both the previous volume 
and the current volume, the latter being indicated in boldface. Intor- 
mation that the reader feels should be included in the next volume 
of this bibliography should be submitted to the BNL ALARA Center. 


19813 (DOE/HWP-108) Proceedings of the US Depertment 
of Energy, Office of Environmental Restoration and Waste 
Management: Waste Reduction Workshop 6. Oak Ridge K-25 
Site, TN (USA). Apr 1991. 322p. USDOE, 
Washington, DC (USA). DOE Contract AC05-840T21400. (CONF- 
9102116—: 6. waste reduction workshop, Atlanta, GA (USA), 6-7 
Feb 1991). Order Number DE91012211. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The sixth of a series of waste reduction workshops was held at 
the Airport Hilton Hotel in Atlanta, Georgia, on February 6-7, 1991. 
These workshops are held under the auspices of the Department of 
Energy's (DOE's) Office of Environmental Restoration and Waste 
Management (EM). The focus of this workshop was the review of 
guidance and the status of conducting process waste assessments 
(PWAs). Other highlights of the workshop were the status of the 
Environmental Protection Agency's (EPA's) Pollution Prevention 
Program, and presentations on budgeting for waste reduction and 
the impact of the toxic release inventory (TRI) reporting require- 
ments on pollution prevention activities. Concurrent sessions on 
the second day included case studies of the experiences at various 
sites on the subjects of recycling, incentives, source reduction, vol- 
ume and toxicity reduction, and material procurement. The impact 
of new state laws on waste reduction efforts at Oak Ridge, 
Lawrence Livermore National Laboratory, and Hanford were also 
reviewed by representatives from those sites. These workshops 
assist DOE waste-generating sites in impiementing waste mini- 
mization (WMIN) plans and programs, thus providing for optimal 
waste reduction within the DOE complex. All wastes are consid- 
ered liquid, solid, and airborne, within the categories of high-level 
waste, transuranic waste (TRU), low-level waste (LLW), hazardous 
waste, mixed waste, office waste, and sanitary wastes. Topics of 
discussion within workshops encompass a wide range of subjects, 
including any method or technical activity from waste generation to 
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disposal, such as process design or improvement, substitution of 
materials, waste segregation and recycling/reuse, waste treatment 
and processing, and administrative controls (procurement and 
waste awareness training). Consideration is also given to activities 
for remedial action and for decontamination and disposal. 


19814 (DOE/WIPP-90-038C) No-migration variance petition 
for the Waste Isolation Pilot Piant. Duff, M. (USDOE, Washing- 
ton, DC (USA)); Carnes, R.; Hart, J.; Hansen, R. USDOE 
Albuquerque Operations Office, NM (USA). Waste Isolation Pilot 
Plant Project Office. [1991]. 9p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-86AL31950. (CONF- 
910270-47: Waste management '91, Tucson, AZ (USA), 24-28 
Feb 1991). Order Number DE91011482. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The US Department of Energy (DOE) is petitioning the US Envi- 
ronmental Protection Agency (EPA) to allow the emplacement of 
hazardous wastes subject to the Resource Conservation and Re- 
covery Act (RCRA) land disposal restrictions in the Waste Isolation 
Pilot Plant (WIPP). The basis of the petition is that there will be no 
migration of hazardous constituents from the repository for as long 
as the wastes remain hazardous. The EPA regulations in 40 CFR 
Section 268.6 identify specific criteria that must be addressed in 
making a demonstration of no migration. EPA’s approval of this 
petition will allow the WIPP facility to accept wastes otherwise pro- 
hibited or restricted from land disposal. 5 refs. 


19815 (K/ET-194) Relationship of pressure to temperature 
rise in overfilled cylinders. Barber, E.J. Oak Ridge Gaseous Dif- 
fusion Plant, TN (USA). 18 May 1979. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840T21400. Order 
Number DE91011147. Source: OSTI; NTIS; INIS; GPO Dep. 

Mild steel pressure vessels containing uranium hexafluoride are 
heated in 96-inch diameter autoclaves to allow the feed material to 
enter the gaseous diffusion process equipment for enrichment in 
the uranium 235 isotope. For purposes of safety analysis it is nec- 
essary to establish the ability of the instrumentation to shut off the 
steam supply to the autoclave prior to cylinder rupture if the cylin- 
der has been overfilled. To make this determination requires 
estimates of the rate of change of pressure with respect to change 
of temperature at constant volume as a function of the temperature 
at which the ullage disappears. The paper presents the calcula- 
tions for the estimation of this rate of change for liquid uranium 
hexafluoride using the ratio of the coefficients of expansion and 
compressibility using empirical liquid density data and the Eyring 
equation of state for liquids. 5 figs. (MB) 


19816 (LA-UR-91-1303) Early implementation of the Los 
Alamos National Laboratory Environmental Restoration Pro- 
gram at Technical Area 54. Krueger, J.W. Los Alamos National 
Lab., NM (USA). [1991]. 16p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. (CONF-9105175-1: 
Waste management: technology, tec transfer and training, 
San Juan (Puerto Rico), 24-26 May 1991). Order Number 
DE91011439. Source: OSTI; NTIS; GPO Dep. 

The Los Alamos National Laboratory (LANL) Environmental 
Restoration (ER) Program at Technical Area (TA) 54 is currently in 
the RCRA Facility Investigation (RFI) phase of an expanded Re- 
source, Conservation, and Recovery Act (RCRA) corrective action 
program. Site characterization will focus on filling data gaps in a 
conceptual model constructed from existing information. An interim 
remedial measure involving vacuum extraction of a known organic 
vapor vadose zone plume will be modeled this year and hopefully 
implemented in fiscal year 1993. Long-term environmental restora- 
tion will probably involve vadose zone monitoring to confirm 
modeling predictions on the performance of existing disposal unit 
caps. However, it is possible that removal or in-situ treatment of 
some isolated “bad actors” will be necessary to ensure the long- 
term success of vapor extraction, or to remove surface hot spots 
that are unacceptably contributing contaminants to the surface wa- 
ter on air pathways. Public sentiment related to the long-term 
dedication of TA 54 as a waste disposal facility will have to be fac- 
tored in early in the process to ensure that the most appropriate 
data are gathered during site characterization, and to instill confi- 
dence, both internally and external to LANL, that the ER Program 
Office is headed in the right direction at TA 54. 7 refs., 5 figs. 
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19817 (NUREG/CP-0116-Vol.2, pp. 646-661) Caire - A real- 
time feedback system for emergency response. Braun, H. 
(Federal Ministry for the Environment, Nature Conservation, and 
Nuclear Safety, Bonn (West Germany)); Brenk, H.D.; de Witt, H. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (USA). 
Harvard Air Cleaning Lab. Feb 1991. (CONF-900809—Vol.2: 21. 
Department of Energy/Nuclear Regulatory Commission (DOE/NRC) 
nuclear air cleaning conference, San Diego, CA (USA), 13-16 Aug 
1990). In Proceeding of the 21st DOE/NRC nuclear air cleaning 
conference. Volume 2, Sessions 9-16. 480p. Source: OSTI; NTIS; 
INIS; GPO. 

In cases of nuclear emergencies it is the primary task of emer- 
gency response forces and decision making authorities to act 
properly. Whatever the specific reason for the contingency may be, 
a quick and most accurate estimate of the radiation exposure in 
consequence of the emergency must be made. This is a necessary 
prerequisite for decisions on protective measures and off-site 
emergency management. With respect to this fact ant the recent 
experience of the Chernobyl accident, remote monitoring systems 
have increased their importance as an inherent part of environmen- 
tal surveillance installations in the FRG and in other countries. The 
existing systems in Germany are designed to cover both, routine 
operation and emergency situations. They provide site specific 
meteorological data, gross effluent dose rates, and dose rate mea- 
surements at on-site and approximately 30 off-site locations in the 
vicinity of a plant. Based on such telemetric surveillance networks 
an advanced automatic on-line system named CAIRE (Computer 
Aided Response to Emergencies) has been developed as a real 
time emergency response tool for nuclear facilities. this tool is de- 
signed to provide decision makers with most relevant radiation 

data of the population at risk. The development phase of 
CAIRE has already been finished. CAIRE is now in an operational 
status and available for applications in emergency planning and re- 
sponse. 


19818 (NUREG/CP-0116-Vol.2, pp. 762-770) A permanently 
magnetized high gradient magnetic filter for glove-box clean- 
ing and increasing HEPA filter lite. Watson, J.H.P. (Univ. of 
Southampton (England)); Boorman, C.H. Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Regulatory 
Research; Harvard Univ., Boston, MA (USA). Harvard Air Cleaning 
Lab. Feb 1991. (CONF-900809—Vol.2: 21. Department of En- 
ergy/Nuclear Regulatory Commission (DOE/NRC) nuclear air 
cleaning conference, San Diego, CA (USA), 13-16 Aug 1990). In 
Proceeding of the 21st DOE/NRC nuclear air cleaning conterence. 
Volume 2, Sessions 9-16. 480p. Source: OSTI; NTIS; INIS; GPO. 

The purpose of this paper is to describe the structure and testing 
of a permanently magnetized magnetic fitter on simulants for ra- 
dioactive material. The experimental work was carried out at British 
Nuclear Fuels pic, Sellafield, England and in CEN/SCK, Mol, Bel- 
gium using Cr powder which is a good magnetic simulant for 
PuO2. The basis of the use of such a filter in the nuclear industry 
relies on the fact that much of the radioactive material is paramag- 
netic. In the last twenty years a separation technique has been 
developed which aliows weakly paramagnetic particles of colloidal 
size to be separated from fluid which passes through the separa- 
tor. This method is called high gradient magnetic separation 
(HGMS) and is accomplished by magnetizing a fine ferromagnetic 
wire matrix by an externally applied magnetic field. This paper de- 
scribes a new approach to this problem, by using a magnetically 
hysteretic material to construct the ferromagnetic matrix, it has 
been possible to provide a magnetic field in the region of the ma- 
trix and also have a residual magnetization within the matrix. This 
provides extremely compact magnetic separation systems. There 
are some subtle differences between this separation system and 
conventional HGMS which makes the radial feed system, with all 
its advantages, almost mandatory for hysteretic HGMS. 


19819 (NUREG/CP-0116-Vol.2, pp. 799-811) Aerosol pene- 
tration inside HEPA filtration media. Letourneau, P. (Cer/Saciay, 
Gif-sur-Yvette (France)); Mulcey, P.; Vendel, J. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research; Harvard Univ., Boston, MA (USA). Harvard Air Cleaning 


Lab. Feb 1991. (CONF-900809—-Vol.2: 21. Department of En- 
ergy/Nuclear Regulatory Commission (DOE/NRC) nuclear air 
cleaning conference, San Diego, CA (USA), 13-16 Aug 1990). In 
Proceeding of the 21st DOE/NRC nuclear air cleaning conterence. 
Volume 2, Sessions 9-16. 480p. Source: OSTI; NTIS; INIS; GPO. 

Attempts made to modelize changes in high-efficiency particulate 
air (HEPA) filter pressure drop as a function of such parameters as 
the amount of aerosol collected, which also take account of filtering 
medium characteristics, those of the filtered aerosol and the filtra- 
tion velocity, have always been limited by a lack of knowledge of 
the distribution of particles within the medium. For the last few 
years, a method, developed over 25 years ago to study the distri- 
bution of Radon daughters within filter media made of cellulose 
fibers, has been reused and applied to radioactive and fluorescent 
aerosols penetration studies. This method enables determination of 
aerosol distribution on the surface and inside the filter medium by 
peeling away successive layers using an adhesive tape and mea- 
suring the specific amounts removed each time. Knowledge of 
aerosol penetration within the filter has revealed that, for a give 
aerosol, particle distribution inside the filter rapidly decreased expo- 
nentially and that fixation on the filter's front surface rapidly 
superseded penetration inside the medium. The deposit profiles 
thus measured have made it possible to propose a model for de- 
termining the rate of filter pressure drop increase that closely 
agrees with experimental results. 


19820 (NUREG/CP-0116-Vol.2, pp. 975-976) United King- 
dom Atomic Energy Authority programs. Holman, D. (UKAEA 
AEE-Winfrith, Dorchester (England)). Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research; Harvard Univ., Boston, MA (USA). Harvard Air Cleaning 
Lab. Feb 1991. (CONF-900809-Vol.2: 21. Department of En- 
ergy/Nuclear Regulatory Commission (DOE/NRC) nuclear air 
cleaning conference, San Diego, CA (USA), 13-16 Aug 1990). In 
Proceeding of the 21st DOE/NRC nuclear air cleaning conterence. 
Volume 2, Sessions 9-16. 480p. Source: OSTI; NTIS; INIS; GPO. 

Air cleaning systems currently in use or planned for use in 
radioactive waste management facilities and fuel reprocessing facil- 
ities in the United Kingdom are discussed. The importance of 
evaluation of alternative and advanced technologies and of waste 
minimization is noted. Current work in the U.K. on selective and 
non-selective catalytic NO sub x abatement and a new technique 
that uses corona discharge are described. Schemes to lower car- 
bon 14 discharges, in particular carbon 14 that arises from carbon 
monoxide, are also being examined. 


19821 (NUREG/CP-0116-Vol.2, pp. 984-985) Air cleaning 
programs relating to the first Japanese commercial reprocess- 
ing plant. Hirose, Yasuo (Hitachi Ltd. (Japan)). Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research; Harvard Univ., Boston, MA (USA). Harvard Air Cleaning 
Lab. Feb 1991. (CONF-900809—Vol.2: 21. Department of En- 
ergy/Nuclear Regulatory Commission (DOE/NRC) nuclear air 
cleaning conference, San Diego, CA (USA), 13-16 Aug 1990). In 
Proceeding of the 21st DOE/NRC nuclear air cleaning conference. 
Volume 2, Sessions 9-16. 480p. Source: OSTI; NTIS; INIS; GPO. 

The air cleaning programs related to the first Japanese commer- 
cial reprocessing plant are described. The plant is going to be 
located at the northern-most part of the main island of Japan, fac- 
ing the Pacific Ocean. Construction will start next year and is 
scheduled to be completed by the end of 1997. A detailed design 
and regulatory procedure is underway at the moment. The plant is 
specified to be capable of storing 3,000 metric tons of uranium in 
the pool facility. Eight hundred metric tons of uranium will be pro- 
cessed per year from spent fuel 50% derived from BWRs and 50% 
from PWRs. Several Japanese industrial groups, including nuclear 
power plant manufacturers, have been selected to take part in the 
construction of the plant. French tec! has been introduced 
extensively into the main part of the Purex process. In addition we 
are using the reduced pressure evaporation technology and we are 
using the German iodine retention technology. We will have the 
safest and most reliable and efficient repr: plant. The air 
cleaning system can be divided into the shear-dissolver off-gas, the 
vessel off-gas and the vitrification off-gas sections. After careful 
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evaluation of the evironmental radiation risk, no other volatile fis- 
sion product but iodine was designed to be removed from the 
gaseous effiuent of the plant. So far as dissolver off-gas cleaning is 
concerned, radioactive particles and iodine are to be removed in 
the remotely maintainable filtering system using high efficiency 
demisters, and heaters, HEPA filters, and solid iodine-collecting ad- 
sorbents. 


19822 (ORNL-6645) Pollutant Assessments Group Proce- 
dures Manual. Chavarria, D.E. (Oak Ridge National Lab., TN 
(USA)); Davidson, J.R.; Espegren, M.L.; Kearl, P.M.; Knott, R.R.; 
Pierce, G.A.; Retolaza, C.D.; Smuin, D.R.; Wilson, M.J.; Witt, D.A.; 
Conklin, N.G.; Egidi, P.V.; Ertel, D.B.; Foster, D.S.; Krall, B.J.; 
MeredithOak Ridge National Lab., TN (USA). Feb 1991. 589p. 

ed by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91013188. Source: OSTI; 
NTIS; GPO Dep. 

This procedures manual combines the existing procedures for ra- 
diological and chemical assessment of hazardous wastes used by 
the Pollutant Assessments Group at the time of manuscript com- 
pletion (October 1, 1990). These procedures will be revised in an 
ongoing process to incorporate new developments in hazardous 
waste assessment technology and changes in administrative policy 
and support procedures. Format inconsistencies will be corrected 
in subsequent revisions of individual procedures. 


19823 (PNL-7226-HEDR) Summary of literature review of 
risk communication: Hanford Environmental Dose Recon- 
struction Project. Byram, S.J. Pacific Northwest Lab., Richland, 
WA (USA). May 1991. 83p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract ACO06-76RL01830. Order Number 
DE91012482. Source: OST; NTIS; INIS; GPO Dep. 

The Hanford Environmental Dose Reconstruction (HEDR) Project 
will estimate radiation exposures people may have received from 
radioactive materials released during past operations at the Depart- 
ment of Energy's Hanford Site near Richland, Washington. The 
project is being conducted by Pacific Northwest Laboratory (PNL) 
under the direction of an independent Technical Steering Panel 
(TSP). The Centers for Disease Control (CDC) will use HEDR dose 
estimates in studies to investigate a potential link between thyroid 
disease and historical Hanford emissions. The HEDR Project was 
initiated to address public concerns about the possible health im- 
pacts from past releases of radioactive materials from Hanford. 
The TSP recognized early in the project that special mechanisms 
would be required to communicate effectively to the many different 
concerned audiences. To identify and develop these mechanisms, 
the TSP issued Directive 89-7 to PNL in May 1989. The TSP di- 
rected PNL to examine methods to communicate the causes and 
effects of uncertainties in the dose estimates. A literature review 
was conducted as the first activity in response to the TSP’s direc- 
tive. This report presents the results of the literature review. The 
objective of the literature review was to identify “key principles” that 
could be applied to develop communications strategies for the 
project. 26 refs., 6 figs. 


19824 (PNL-7692) Regulatory and institutional issues 
impending cleanup at US Department of Energy sites: Per- 
spectives gained from an office of environmental restoration 
workshop. Fallon, W.E.; Gephart, J.M.; Gephart, R.E.; Quinn, R.D; 
Stevenson, L.A. Pacific Northwest Lab., Richland, WA (USA). May 
1991. 133p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. Order Number DE91012371. Source: 
OSTI; NTIS; GPO Dep. 

The US Department of Energy's (DOE) nuclear weapons and en- 
ergy operations are conducted across a nation-wide industrial 
complex engaged in a variety of manufacturing, processing, test- 
ing, and research and development activities. The overall mission 
of DOE Office of Environmental Restoration and Waste Manage- 
ment (EM) is to protect workers, the public, and the environment 
from waste materials generated by past, current, and future DOE 
activities and to bring the DOE complex into compliance with all ap- 
plicable laws, regulations, and agreements related to health, safety, 
and the environment. EM addresses this broad mandate through 
related and interdependent programs that include corrective ac- 
tions, waste operations, environmental restoration, and technology 
development. The EM Office of Environmental Restoration (EM-40) 
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recognizes the importance of implementing a complex-wide pro- 
cess to identify and resolve those issues that may impede progress 
towards site cleanup. As a first step in this process, FM-40 spon- 
sored an exercise to identify and characterize major regulatory and 
institutional issues and to formulate integrated action steps towards 
their resolution. This report is the first product of that exercise. It is 
intended that the exercise described here will mark the beginning 
of an ongoing process of issue identification, tracking, and resolu- 
tion that will benefit cleanup activities across the DOE complex. 


198625 (PNL-SA-18688) An emergency assessment re- 
source manual. Denham, D.H.; Mart, E.I.; Yurconic, M. Pacific 


Northwest Lab., Richland, WA (USA). Apr 1991. 7p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO6-76RL01830. 


(CONF-910434—5: 3. topical meeting on emergency preparedness 
and response, Chicago, IL (USA), 16-19 Apr 1991). Order Number 
DE91012612. Source: OSTI; NTIS; GPO Dep. 

In 1988, Emergency Preparedness Project staff from Pacific 
Northwest Laboratory (PNL) initiated a plan to rapidly evaluate 
emergency classification levels (ECLs) and protective action rec- 
ommendations (PARs) under emergency conditions. This effort 
included the cooperation of other Hanford contractors as well in as- 
sembling safety analysis reports (SARs) and other information. The 
Hanford Emergency Assessment Resource Manual (HEARM) is 
meant to aid hazard evaluators in developing timely and accurate 
PARs for any radioactive or hazardous material accidents at Han- 
ford that could affect the offsite populations. HEARM will provide 
evaluators a very quick, no-calculation method for initially determin- 
ing upper-bound ECLs; a _ user-friendly, efficient method for 
determining PARs; and a mechanism for assessing the potential 


consequences of an emergency in the absence of computers. 1 
ref. 


19826 (PNL-SA-18876, pp. 33-39) Environmental monitor- 
ing: The Uranium Mill Tailings Remedial Action Project. Meyer, 
H.R. (Chem-Nuclear Systems, inc., rque, NM (USA)); 
Turner, J.B.; Petelka, M.F.; Daily, M.C.; Mann, D.E. Pacific North- 
west Lab., Richland, WA (USA). 1990. (CONF-891053-: 28. 
Hanford life sciences symposium on environmental monitoring, 
restoration and assessment: what have we learned?, Richland, WA 
(USA), 16-19 Oct 1989). In Environmental monitoring, restoration 
and assessment: What have we leamed?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

The Uranium Mill Tailings Remedial Action Project is the coun- 
try’s most successful remediation program; 5 of 24 large 
milltailings sites are finished, and 7 are underway. From the be- 
ginning, Chem-Nuclear Systems, Inc. has been responsible for all 
radiation protection, cleanup standards verification (EPA, 1983), 
and environmental monitoring on the project. The data base devel- 
oped over the last 6 yr is standardized and quality-controlled. 
Multiple-location and background measurements at each site have 
quantified radon, *2°Ra, and 2°Th concentrations, and gamma 
dose rate. Summaries of preconstruction environmental data and 
data recorded during and after remedial action are presented. The 
type and effectiveness of remedial actions performed on each tail- 
ings pile are discussed. 


19827 (PNL-SA-19158) Developing a GIS to facilitate date 
analysis for environmental restoration of a large waste site. 
Tzemos, S.; Evans, B.J.; White, M.E. Pacific Northwest Lab., Rich- 
land, WA (USA). May 1991. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 
9105199-—1: 11. annual Environmental Systems Research 
Institution user's conference, Palm Springs, CA (USA), 20-24 May 
1991). Order Number DE91013222. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Hanford Site area located southeastern Washington State 
and is a US Department of Energy Superfund cleanup site. The 
site contains a complex mixture of chemical and radioactive pollu- 
tants, which makes environmental monitoring, analysis, and 
restoration a complicated task. The Hanford Environmental Inftor- 
mation System (HEIS) has been developed to manage the data 
generated from the characterization and environmental monitoring 
of the Hanford Site. The Geographic Information Systems (GIS) 
component of HEIS, known as HEISGIS, is being developed to 
help scientists spatially analyze the environmental data stored in 





the HEIS database and provide an integrated system for environ- 
mental restoration. HEISGIS is in its second stage of development. 
The first stage produced a working prototype. The second stage 
focuses on improvements in data accuracy, data standardization, 
analytical modeling capabilities, interfaces between the various 
software packages, and the graphical user interface. This paper 
describes the development of the HEISGIS and summarizes the 
considerations and difficulties encountered in the integration of the 
GIS with a large relational database. 1 ref., 1 fig., 3 tabs. 


19828 (SAAS-386) Protection of the thyroid against ra- 
dioactive iodine. Prophylactic administration of potassium 
lodide in nuclear accidents. Walt, H.; Laussmann, D.; Conrady, 
J.; Seher, G. Staatliches Amt fuer Atomsicherheit und Strahlen- 
schutz, Berlin (Germany, F.R.). 1990. 38p. (In German). Order 
Number DE91003089. Source: OSTI; NTIS (US Sales Only); INIS. 

In nuclear accidents a reduction of internal dose to the thyroid 
(caused by radioactive iodine) is possible up to two orders if potas- 
sium iodide is administered in time. Among the topics covered in 
the report are: radiation damage to the thyroid by radioisotopes of 
iodine; influence of stable iodine on the thyroid function; recom- 
mendations for intervention levels in dependence on stochastic and 
non-stochastic radiation risks; influence of age and sex on sponta- 
neous and radiation risks of thyroid cancer. (author) 


19829 (Y/DQ-5/R1) Evaluation of radiation exposure in 
metal preparation depleted uranium process areas. Henderson, 
M.D. (comp.). Oak Ridge Y-12 Plant, TN (USA). May 1991. 56p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91013148. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Historically at plants where uranium is processed, most of the ra- 
diological emphasis has been directed toward uranium enriched in 
the U235 isotope. In comparison, very little research has been con- 
ducted in the depleted uranium operations. Assessments of all 
radiological operations at the Y-12 Plant in Oak Ridge, Tennessee, 
are now required. This research provides the needed data to as- 
sess the magnitude of non-uniform and extremity exposures in 
depleted uranium operations, to reduce such exposures in keeping 
with ALARA principles, and to design an optimum dosimetry proto- 
col for assuring continued compliance. More important, as a result 
of the research, operational changes were made that lowered the 
dose equivalent to the employees. 5 refs., 1 fig., 16 tabs. 
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19830 (LA-UR-91-1491) Use of process monitoring tor ver- 
itying facility design of large- scale reprocessing plants: 
Consolidated Fuel Reprocessing Program. Hakkila, E.A. (Los 
Alamos National Lab., NM (USA)); Zack, N.R.; Ehinger, M.H.; 
Franssen, F. Oak Ridge National Lab., TN (USA). [1991]. 15p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400 ;W-7405-ENG-36. (CONF-910534—1: 13. annual 
symposium of the European Safeguards Research and Develop- 
ment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
Order Number DE91012054. Source: OSTI; NTIS; INIS; GPO Dep. 
During the decade of the 1990s, the International Atomic Energy 
Agency (IAEA) faces the challenge of implementing safeguards in 
large, new reprocessing facilities. The Agency will be involved in 
the design, construction, checkout and initial operation of these 
new facilities to ensure effective safeguards are implemented. One 
aspect of the Agency involvement is in the area of design verifica- 
tion. The United States Support Program has initiated a task to 
develop methods for applying process data collection and valida- 
tion during the cold commissioning phase of plant construction. 
This paper summarizes the results of this task. 14 refs., 1 tab. 


19831 (SAND-90-2556) An evaluation of fiber optic closed 
circult television transmission systems for security applice- 
tions. Malone, T. Sandia National Labs., Albuquerque, NM (USA). 
May 1991. 23p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC04-76DP00789. Order Number DE91014324. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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This document describes tests performed on four video commu- 
nication fiber optic transmission systems. Testing was oriented 
toward security applications involving exterior perimeter video 
assessment/surveillance. Video signal performance tests were con- 
ducted on each system. Limited field experience on a small 
number of fiber optic systems installed in a exterior perimeter 
testbed area is included also. 8 refs. 


19832 (SAND-91-0246) SENLEX: A sensor layout expert 
system: Volume 1, Overview. Williams, J.W. Sandia National 
Labs., Albuquerque, NM (USA). Jan 1991. 43p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
Order Number DE91014397. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

An expert system is computer software that can apply problem 
solving rules to a particular domain and produce expert level re- 
sults. An expert system achieves expert level performance by 
simulating the reasoning processes used by the experts, i.e., en- 
coding the rules developed by the experts. The application of an 
expert system we have developed, the complexity of the domain in 
which the system solves problems, the ability of the system to per- 
form at an expert level, and the features provided by the system 
are the issues addressed in this document. SENLEX represents 
the exterior sensor layout design rules of five experts for four sen- 
sor types: microwave, infrared, ported coaxial cable, and taut wire. 
In addition to the knowledge about the placement of the individual 
sensors, SENLEX's knowledge base includes details of sensor in- 
tegration. The consolidation of the layout design rules for the four 
sensor types is one of the reasons for developing SENLEX. The 
rules for performing exterior sensor placement cannot be found in 
the handbooks on intrusion detection system design but in the 
minds of the experts who have performed the tasks. Besides 
making the design knowledge available to others, a goal of the de- 
velopment of SENLEX has been to aid experts with the tedious or 
time-consuming parts of the design task, freeing them to pursue 
areas which better utilize their expertise. 20 figs. 


19833 (SAND-91-0492) Building 823 security contro! sys- 
tem pre-site planning and installation. Jarrell, G.D.; Wright, LJ. 
Sandia National Labs., Albuquerque, NM (USA). Mar 1991. 18p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Order Number DE91013981. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

Access to Building 823, Sandia Laboratories, is controlled by 
magnetic card readers, allowing only authorized entry after hours. 
An overview of this security control system flexibility, basic layout, 
limitations, and component interaction are discussed in this report. 
Guidance is also given for pre-site planning, component placement, 
and wiring specifications. A glimpse into how the system is wired 
together is provided; however, no detail is given on how to pro- 
gram the system. The person who has ultimate responsibility for 
the security system setup, operation and programming should con- 
sider training by the manufacturer. 5 figs., 2 tabs. 


19834 (SRDP-R-122) Variations in the response of AECL 
random coll seals as a function of the angular position of the 
probe. Silk, M.G. (UKAEA Harwell Lab. (UK). Materials Physics 
and Metallurgy Div.). UKAEA Harwell Lab. (UK). Safeguards R and 
D Project. Apr 1986. 11p. Order Number DE91633914. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The AECL random coil seal is to be used as a Nuclear Safe- 
guards seal to deter and detect tampering with nuclear material in 
store. To be effective the ultrasonic signature from the seal must 
remain constant and be different from that of other seals. Angular 
variations in the ultrasonic response from certain seals have, how- 
ever, been observed and the programme of study reported here 
has been carried out in order to clarify the source of this variation. 
It is shown that the variation observed may most probably be at- 
tributed to the ultrasonic probes used in the investigation and, in 
particular, to deviation of the probe beam from circularity. However 
it is probable that the angle of the beam with respect to the probe 
case (squint) is also a contributory factor. In addition, to reduce the 
degree of angular variation it is important to exclude air bubbles 
and to ensure that the coil is placed as centrally in the beam as 
possible. It is anticipated that the exclusion of air bubbles will be 
easier in the field than in the laboratory studies. The need to place 
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the seal reasonably centrally with respect to the beam places 
some minor limits on the coil design and also makes it essential 
that the probe fits closely into its holder in the seal as any slack- 
ness may give rise to signature variations. (author). 


19835 (SRDP-R-142) The effect of pond radiation levels 
on the response of ultrasonic transducers containing a poly- 
mer piezoelectric layer. Silk, M.G. (UKAEA Harwell Lab. (UK). 
Materials Physics and Metallurgy Div.). UKAEA Harwell Lab. (UK). 
Safeguards R and D Project. Aug 1987. 12p. Order Number 
DE91633915. Source: OSTI; NTIS (US Sales Only); INIS. 

The AECL random coil seal is to be used as a Nuclear Safe- 
guards seal to deter and detect tampering with nuclear material in 
store. To be effective the ultrasonic signature from the seal must 
remain constant and be different from that of other seals. One es- 
tablished factor in the variability in the ultrasonic response from the 
same seal over a period of time is the variability of the ultrasonic 


transducers used to interrogate the seal. A possible solution to the . 


problems of transducer variability is to use transducers based on 
one of the polymer piezoelectric materials rather than the usual ce- 
ramic piezoelectrics. Transducers of this type have been.shown to 
be less variable and, being of a broader bandwidth than the 
ceramic-based alternatives, their response is under the control of 
the transducer driving circuit. The polymer material polyvinyledene 
fluoride or PVdF is widely available and is considered here as an 
alternative. As a piezoelectric material it is less efficient than typical 
ceramics but this is of little importance in the seal application 
where signal-to-noise ratios are expected to be good. (author). 


0560 Legislation and Regulations 
Refer also to citation(s) 19708, 19711, 19740, 19765, 20059 


19836 (AECS/IB-6) Codex general standard for irradiated 
foods and recommended international code of practice tor the 
operation of radiation facilities used for the treatment of 
foods: Codex alimentarius volume XV. Joint FAQ/WHO Codex 
Alimentarius Commission, Rome (Italy). Jun 1990. 22p. Translation 
of CAC/Vol-15(ed.1), Rome (Italy), FAO, 1984. {In Arabic). Order 
Number DE91632213. Source: OSTI; NTIS (US Sales Only); INIS. 

Translation of CAC/Vol-15(ed.1), Rome (Italy), FAO, 1984. 

The FAO/WHO Codex Alimentarius Commission was established 
to implement the Joint FAO/WHO Food Standards Programme. 
The purpose of this programme is to protect the health of con- 
sumers and to ensure fair practices in the food trade. At its 15th 
session, heki in July 1983, the Commission adopted a Codex 
General Standard for Irradiated Foods and a Recommended inter- 
national Code of Practice for the Operation of Radiation Facilities 
used for the Treatment of Foods. This Standard takes into account 
the recommendations and conclusions of the Joint FAO/IAEA/WHO 
Expert Committees convened to evaluate all available data con- 
cerning the various aspects of food irradiation. This Standard refers 
only to those aspects which relate to the processing of foods by 
ionising energy. The Standard recognizes that the process of food 
irradiation has been established as safe for general application to 
an overall average level of absorbed dose of 10 KGy. The latter 
value shold not be regarded as a toxicological upper limit above 
which irradiated foods become unsafe; it is simply the level at or 
below which safety has been established. The Standard provides 
certain mandatory provisions concerning the facilities used and for 
the control of the process in the irradiation plants. The present 
Standard requires that shipping documents accompanying irradi- 
ated foods moving in trade should indicate the fact of irradiation. 
The labelling of prepackaged irradiated foods intended for direct 
sale to the consumer is not covered in this Standard. 


19837 (PNL-SA-18876, pp. 141-146) Decommissioning of 
nuclear facilities involving operations with uranium and tho- 
rium. Shum, E.Y. (Nuclear Regulatory Commission, Washington, 
DC (USA)); Neuder, S.M. Pacific Northwest Lab., Richland, WA 
(USA). 1990. (CONF-891053-: 28. Hanford life sciences sympo- 
sium on environmental monitoring, restoration and assessment: 
what have we learned?, Richland, WA (USA), 16-19 Oct 1989). In 
Environmental monitoring, restoration and assessment: What have 
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we learned?. 340p. Order Number DE91004883. Source: OSTI; 
NTIS; INIS. 

When a licensed nuclear facility ceases operation, the U.S. Nu- 
clear Regulatory Commission (NRC) ensures that the facility and 
its site are decontaminated to acceptable levels so they may safely 
be released for unrestricted public use. Because specific environ- 
mental standards or broad federal guidelines governing release of 
residual radioactive contamination have not been issued, NRC has 
developed ad hoc cleanup criteria for decommissioning nuclear fa- 
cilities that involved uranium and thorium. Cleanup criteria include 
decontamination of buildings, equipment, and land. We will address 
cleanup criteria and their rationale; procedures for decommission- 
ing uraniurVthorium facilities; radiological survey designs and 
procedures; radiological monitoring and measurement; and cost- 
effectiveness to demonstrate compliance. 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


19838 (INIS-mf-12827, pp. 470-475) Production and radio- 
chemical separation of arsenic radionuclides trom germanium. 
Durocher, J.J.G. (Manitoba Univ., Winnipeg, MB (Canada)); Gallop, 
D.M.; McKee, J.S.C.; Smith, G.R.; Abrams, D.N.; Billinghurst, 
M.W.; Cantor, S.L. Canadian Nuclear Society, Toronto, ON 
(Canada). 1988. 488p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). In Proceedings of the Canadian Nuclear Society ninth an- 
nual conference, 1988. Order Number DE91631981. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Little effort has been made to evaluate arsenic containing 
compounds as potential radionuclidic labels for new radiopharma- 
ceuticals. Chemically, arsenic may be substituted for either 
phosphorus or nitrogen, both of which are found in abundance in 
biologically-active molecules. Furthermore, several As radionuclides 
are readily produced via proton irradiation of germanium. A joint re- 
search programme involving the Radiopharmacy Group of the 
Department of Nuclear Medicine, Health Sciences Centre and the 
University of Manitoba Accelerator Centre is underway investigat- 
ing methods for production and recovery of arsenic radionuclides. 


19839 (INIS-mf-12827, pp. 476-478) The application of en- 
gineering to radioisotope production. Pettipas, W.H. (Atomic 
Energy of Canada Ltd., Kanata, ON (Canada). Radiochemical Co.). 
Canadian Nuclear Society, Toronto, ON (Canada). 1988. 488p. 
(CONF-880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Society ninth annual conterence, 1988. Or- 
der Number DE91631981. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Radiochemical Company of AECL has been in operation for 
over 10 years supplying radiochemicals and end products to world 
markets. The company, with current annual revenues in the $100 
M range, sells a wide variety of radiochemicals, end products and 
engineered products to manufacturers and institutions around the 
world. RCC also sells technology packages for the production of 
isotopes of commercial interest. 


0702 Radiation Sources 
Refer also to citation(s) 21123, 21385, 21386 


19840 (INIS-mf-12722, pp. 51-81) High energy neutron 
source for materials research and development. Odera, M. (in- 
stitute of Physical and Chemical Research, Wako, Saitama 
(Japan)). Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1989. 346p. (CONF-8901207—: JAERI symposium on high energy 
neutron source for material research and development, Tokyo 
(Japan), 12-13 Jan 1989). In High energy neutron source for mate- 
rial research and development: Report on JAERI symposium. 
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Order Number DE91713086. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Requirements for neutron source for nuclear materials research 
are reviewed and ESNIT, Energy Selective Neutron Irradiation Test 
facility proposed by JAERI is discussed. Its principal aims of a 
wide neutron energy tunability and spectra peaking at each energy 
to enable characterization of material damage process are de- 
manding but attractive goals which deserve detailed study. It is 
also to be noted that the requirements make a difference in facility 
design from those of FMIT, IFMIF and other high energy intense 
neutron sources built or planned to date. Areas of technologies to 
be addressed to realize the ESNIT facility are defined and dis- 
cussed. In order to get neutron source having desired spectral 
characteristics keeping moderate intensity, projectile and target 
combinations must be examined including experimentation if nec- 
essary. It is also desired to minimize change of flux density and 
energy spectrum according to location inside irradiation chamber. 
Extended target or multiple targets configuration might be a solu- 
tion as well as specimen rotation and choice of combination of 
projectile and target which has minimum velocity of the center of 
mass. Though relevant accelerator technology exists, it is to be 
stressed that considerable efforts must be paid, especially in the 
area of target and irradiation devices to get ESNIT goal. Design 
considerations to allow hands-on maintenance and future upgrad- 
ing possibility are important either, in order to exploit the facility 
fully for nuclear materials research and development. (author). 


19841 (INIS-mf-12827, pp. 480-486) Physical and mechani- 
cal characterization of radiation-curable carbon fibre 
composites. Saunders, C.B. (Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment); Carmichael, A.A.; Lopata, V.J.; Singh, A. Canadian Nuclear 
Society, Toronto, ON (Canada). 1988. 488p. (CONF-880662—: 28. 
annual conference of the Canadian Nuclear Association and the 9. 
annual conference of the Canadian Nuclear Society, Winnipeg 
(Canada), 12-15 Jun 1988). In Proceedings of the Canadian Nu- 
clear Society ninth annual conference, 1988. Order Number 
DE91631981. Source: OSTI; NTIS (US Sales Only); INIS. 
Radiation processing is the utilization of ionizing radiation, usually 
photons or electron beams, to produce useful physical and chemi- 
cal changes in a material. A potential application for electron beam 
processing for composite manufacturing is for curing carbon fibre 
prepregs. These prepregs, carbon fibres or fabrics preimpregnated 
with liquid polymer resin, are commonly used in many industries, 
including aircraft and aerospace, automotive, electronics, construc- 
tion and various commercial products. The objective of this 
experimental program is to design and manufacture a radiation- 
curable polymer-carbon fibre prepreg that meets the typical 
mechanical and physical property specifications set by the aircraft 
industry. This paper describes our current work in the design, man- 
ufacture and characterization of radiation-curable prepregs. 


19842 (JAERI-M-91-020) Production of “Au and ‘ir 
sources for cancer therapy. Sato, Akira (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Kogure, Hiroto; Imahashi, Tsuyoshi. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Feb 1991. 93p. (in Japanese). Order 
Number DE91790970. Source: OSTI; NTIS (US Sales Only); INIS. 

Radiation sources of 18 Au and 1%ir in various types have been 
developed for cancer therapy, which are "°®Au grains’ and ‘hairpin, 
single pin, thin wire, seed and seed assembly of ‘ir’. The prod- 
ucts are being supplied to a number of cancer clinics in Japan. As 
target materials, gold metal and iridium/platinum alloy were used; 
iridiur/platinum alloy gives flexibility to products and reduces pains 
in the patients. Grains and wires of the target materials were of 
platinum covered, and irradiated in the JRR-2 or JRR-4 reactor. 
The platinum cover absorbs the 6 rays of '®Au and '%ir, which 
are not effective for cancer therapy. The neutron irradiation condi- 
tions were controlled to produce the following radicactivities: The 

Au grains are 185 MBq each at the time to be used in clinics, 
the '®ir source radioactivities were, assayed at the time of ship- 
ment, 740 MBq each for the hairpin, 370 MBq for the single pin, 37 
MBq for the seed, a radioactivity equivalent to 37 MBq multiplied 
by the number of seeds loaded for the seed assembly, and 148 


MBq, 222 MBq or 370 MBgq for the thin wire. There has been con- 
firmed neither significant contamination of other radioactivities nor 
ununiformity of the radioactivity in the wire source. The radioactivi- 
ties of products have been kept within +- 5% of an averaged value, 
except for the seed. For producing the seed assemblies, neutron 
irradiated seed and spacer teflon wires are loaded one by one into 
a teflon tube. This loading process and the measurement of ra- 
dioactivities were automated to meet increased demands. In fiscal 
year 1989, the '®Au grains were produced in 48 batches and 
2570 pieces were shipped and the '®*ir sources were produced in 
39 batches and 4852 pieces were delivered, meeting all domestic 
demands. Being accompanied with the documents related to the 
production process, the present report is also usable as a produc- 
tion manual. (author). 


19843 (KAERI/RR-870/89) Studies on industrial application 
of radiotracer. Kim, Jae Rok (Korea Advanced Energy Research 
Inst., Daeduk (Republic of Korea)); Yoo, Young Soo; Lee, Jong 
Doo; Jin, Joon Ha; Han, Hyun Soo; Park, Choon Deuk. Korea 
Atomic Energy Research Inst., Daeduk (Republic of Korea). Feb 
1990. 60p. (In Korean). Order Number DE91631761. Source: 
OSTI; NTIS (US Sales Only); INIS. 

To measure mixing rates of powdered raw materials of welding 
electrodes, a radiotracer technique has been applied. To a small 
amount of rutile, the main component of the flux raw materials, a 
few mCi of Tc-99m in sodium pertechnetate form was treated to be 
adsorbed. The radiotracer prepared in such a way was put into the 
mixer which contained the raw materials of the same component 
as the tracer or contained the various componets altogether in ad- 
vance. The mixer was then rotated with a constant mm. At a 
definite time invervals 5 samples of 3 g size were simultaneously 
taken out and the radioactivities in gram weight of each sample 
were measured. Standard deviations were plotted against the num- 
ber of rotations. The rotations showing the 1/10 of the standard 
deviation of the initial rotation stage was taken as an optimum 
number of rotation. The mixing rates were in the range of 1.5 - 2.5 
minutes depending on the type mixer when rotor speed was 
around 30 rpm. (author). 


19844 (LA-UR-91-1635) The experimental program at the 
WNR neutron source at LAMPF. Lisowski, P.W. Los Alamos Na- 
tional Lab., NM (USA). [1991]. 13p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
9105190-2: Specialists’ meeting on neutron cross section 
standards for the energy region above 20 MeV, Uppsala (Sweden), 
21-23 May 1991). Order Number DE91013078. Source: OSTI; 
NTIS; INIS; GPO Dep. 

There are two white neutron sources at Los Alamos National 
Laboratory which are used in broad scientific program over the en- 
ergy range from thermal to about seven hundred MeV. Largely 
because of the increased intensity over such an unprecedented en- 
ergy range, use of these two facilities for nuclear science research 
has grown from 36 experimenters in 1987 to 118 in 1990. This pa- 
per focuses on research underway or recently completed at the 
high-energy neutron source of the WNR facility. 18 refs., 6 figs. 


19845 (OEFZS-4566) The industrial application of re 
dioisotopes. Frevert, E. Oesterreichisches Forschungszentrum 
Seibersdort GmbH (Austria). Jan 1991. 10p. (in German). Order 
Number DE91631758. Source: OST!; NTIS (US Sales Only); INIS. 

In this paper the two main fields of the industrial application of 
radioisotopes are introduced. In the field of process controlling de- 
vice and control first about the transmission and the backscattering 
methods is reported. Then the x-ray fluorescence method and the 
moisture gauging with neutrons are mentioned. Also the measuring 
of depth of charge. In the field of tracer investigations about all 
kinds of flow and intermixture measurements is reported. And in- 
vestigations of corrosion, wear and lubrication and precise location 
of nonmetallic pipe lines are mentioned. (Author). 
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Refer also to citation(s) 20409, 20410, 20411, 20412, 20413, 
20414, 20415 
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19846 (SAND-90-2634C) Aerogel for radiolu- 
minescent light/ sources. Askley, C.S. (Sandia National 
Labs., Albuquerque, NM (USA)); Reed, S.T.; Brinker, C.J.; Walko, 
R.J.; Ellefson, R.E.; Gill, J.T. Sandia National Labs., Albuquerque, 
NM (USA). [1991]. 11p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789 ;AC04-88DP43495. 
(CONF-910291-3: 5. international conference on ultrastructure pro- 
cessing of ceramics, glasses, composites and advanced optical 
materials, Orlando, FL (USA), 17-21 Feb 1991). Order Number 
DE91012012. Source: OSTI; NTIS; GPO Dep. 

Aerogels are attractive matrices for phosphor particles for radio- 
luminescent light and power applications. Unique aerogel 
properties such as transparency, high surface area and pore 
volume, low density, and tailorable surface chemistry provide ad- 
vantages that allow much higher tritium loading than is currently 
available using existing technology. Additional research and devel- 
opment is needed to further improve the performance of the 
aerogel/phosphor volumetric lights and power sources. These ma- 
terials are promising candidates to provide the high light output 
required for new RL light application as well as for long-term, low- 
level power source. 10 refs., 3 figs. 


19847 (UCRL-ID-106866) Thulium heat source: [IR&D 
project 91-031: Secorid trimester status report. Walter, C.E.; 
Kammeraad, J.E.; Newman, J.G.; Van Konynenburg, R.; VanSant, 
J.H. Lawrence Livermore National Lab., CA (USA). 10 Apr 1991. 
7p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-48. Order Number DE91012138. Source: OSTI; 
NTIS; GPO Dep. 

The goal of the Thulium Heat Source study is to determine the 
performance capability and evaluate the safety and environmental 
aspects of a thulium-170 heat source. Our approach is to study 
parametrically the performance of thulium-170 heat source designs 
in the power range of 5-50 kW. At least three heat source de- 
signs will be characterized in this power range and integrated with 
various power conversion subsystems to assess their performance, 
mass, and volume. We will determine shielding requirements, and 
consider the safety and environmental aspects of their use. 


0705 Health and Safety 


Refer also to citation(s) 20409, 20410, 20411, 20412, 20413, 
20414, 20415 


19848 (DOE/ER/60317-T2) [NCRP comments on radiation 
protection related renorts, proposed standards, and meet- 
ings}: Final progress report, 1 September 1989-28 February 
1990. National Council on Radiation Protection and Measurements, 
Bethesda, MD (USA). [1991]. 5p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract FG01-85ER60317. Order Number 
DE91012621. Source: OSTI; NTIS; INIS; GPO Dep. 

Two NCRP Reports, two Annual Meeting Proceedings and one 
Commentary have been published during this period. NCRP Report 
No. 105, Radiation Protection for Medical and Allied Health Per- 
sonnel is a rewrite anc update of NCRP Report No. 48, which had 
the same title and which it supersedes. The primary objective of 
the new report is to update the material to include new radiation 
sources used in medicine. NCRP Report No. 106, Limit for Expo- 
sure to “Hot Particles” on the Skin was prepared in response to a 
request from the Nuclear Regulatory Commission. The report ad- 
dresses the potential biological effect of microscopic radioactive 
particles on the skin and reviews the presently available informa- 
tion on the subject. Proceedings No. 10, Radon, is the proceedings 
of the 24th Annual Meeting of the NCRP. Proceedings No. 11, 
Radiation Protection Today—The NCRP at Sixty Years is the pro- 
ceedings of the 25th Annual Meeting of the NCRP. Commentary 
No. 5, Review of the Publication, Living Without Landfills, was re- 
cently released. Also included is a list of NCRP committee reports 
which were released in the current reporting period. 
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0801 Production 


19849 (BNL-43428, pp. 3-7) Objective, summary of activi 
ties 1988, program plan 1989. Brookhaven National Lab., Upton, 
NY (USA). Jan 1989. In /EA implementing agreement for a 
programme of research and development on the production of hy- 
drogen from water. Task 9, Hydrogen production: Technical report 
1988. 109p. Source: OSTI; NTIS. 

This 1988 Annual Report describes R&D efforts conducted within 
the newly established Annex IX, Hydrogen Production. The Annex 
IX Implementing Agreement combines R&D contributions previ- 
ously made separately to Annex | (Thermochemical Hydrogen 
Production}, Annex IV (Electrolytic Hydrogen Production) and An- 
nex VI (Photocatalytic Hydrogen Production). It is anticipated that 
the integration of R&D activities in a single Annex would enhance 
prospects for cooperative interaction among investigators seeking 
to achieve the common goals of cost effective and reliable hydro- 
gen production via water splitting. 


19850 (BNL-43428, pp. 11-17) [Evaluation of separator me- 
terials and of electrocatalysts for hydrogen production]. 
Bowen, C. (Noranda Technology Centre, Pointe Claire, Quebec 
(Canada)). Brookhaven National Lab., Upton, NY (USA). Jan 1989. 
In IEA implementing agreement for a programme of research and 
development on the production of hydrogen from water. Task 9, 
Hydrogen production: Technical report 1988. 109p. Source: OSTI; 
NTIS. 

The objective of this program has been to operate an alkaline 
water electrolysis test facility for the evaluation of promising sepa- 
rator materials and of electrocatalysts for the hydrogen and oxygen 
evolution reactions. Initially all evaluations were carried out in 
0.3m? electrolysers. The facility was later expanded to include lab- 
oratory cells to permit testing of research materials which were not 
produced in sufficient size for installation in the larger cells. The 
nominal operating conditions were 10 kA/m?, 100-120°C, 45-50% 
KOH and atmospheric pressure. 


19851 (BNL-43428, pp. 19-32) [Development of compo- 
nents for the advanced alkaline water electrolyser). Divisek, J. 
(Nuclear Research Center, Juelich (West Germany)). Brookhaven 
National Lab., Upton, NY (USA). Jan 1989. In /JEA implementing 
agreement for a programme of research and development on the 
production of hydrogen from water. Task 9, Hydrogen production: 
Technical report 1988. 109p. Source: OSTI; NTIS. 

The aim of the programme is the development of components 
for the advanced alkaline water electrolyser with the subsequent 
construction of a 100 kW demonstration unit. Furthermore, intermit- 
tent electrolysis operation was simulated with the aim of achieving 
a solar cell-water electrolysis coupling. For this reason, corrosion 
phenomena were studied in detail. 


19852 (BNL-43428, pp. 33-39) [High efficiency solid poly- 
mer electrolyte water electrolysers operating at high current). 
Takenaka, Hiroyasu (Government Industrial Research Institute, Os- 
aka (Japan)). Brookhaven National Lab., Upton, NY (USA). Jan 
1989. In JEA implementing agreement for a programme of research 
and development on the production of hydrogen from water. Task 
9, Hydrogen production: Technical report 1988. 109p. Source: 
OSTI; NTIS. 

The objective of this work is to develop solid polymer electrolyte 
water electrolyzers operating at high efficiency and at high current 
densities. The work involves the construction and operation of the 
electrolyzers of a test plant scale in addition to investigations on 
electrocatalysts, membranes, and current collector materials. 


19853 (BNL-43428, pp. 41-46) [Basis technologies for wa- 
ter vapor electrolysis using solid oxide electrolytes]. Takenaka, 
Hiroyasu (Government industrial Research Institute, Osaka 
(Japan)). Brookhaven National Lab., Upton, NY (USA). Jan 1989. 
In IEA implementing agreement for a programme of research and 
development on the production of hydrogen from water. Task 9, 
Hydrogen production: Technical report 1988. 109p. Source: OSTI; 
NTIS. 
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The objective of this work is to develop basic technologies for 
water vapor electrolysis using solid oxide electrolytes. A thin film 
preparation method of yttria stabilized zirconia electrolytes (YSZ) 
was investigated. The densities, electrical conductivities and ther- 
mal diffusivities of the prepared YSZ thin films were measured. 
Chemical plating of nickel and precious metals on ceramics was 
examined for the fabrication of a cathode material. 


19854 (BNL-43428, pp. 47-50) [Production of hydrogen 
from the electrolysis of water at elevated temperatures]. Link- 
ous, C.A. (Brookhaven National Laboratory, Upton, NY (USA)). 
Brookhaven National Lab., Upton, NY (USA). Jan 1989. In /EA 
implementing agreement for a programme of research and develop- 
ment on the production of hydrogen from water. Task 9, Hydrogen 
production: Technical report 1988. 109p. Source: OSTI; NTIS. 

Our objective is to develop electrochemical systems for the 
production of H2 from the electrolysis of H2O at elevated tempera- 
tures. Projects reflecting two different temperature regimes are 
being pursued. The first involves the reduction of steam at 1,000°C 
on yttria-stabilized zirconia solid electrolyte. This work is in support 
of the effort on zirconia-based water electrolysis at Westinghouse 
Electric Company. Current electrolyzer life performance is limited to 
the 500-1,000 hour range. The failure mode has not positively 
been ascertained. Our task has been to construct and test the cell 
one interface at a time, in hope of identifying the mechanism of cell 
degradation. The second involves the development of polymeric 
electrolyte materials for use in the 300-600°C range. A screening 
process mainly involving thermogravimetry has been employed to 
identity likely candidates. 


19855 (BNL-43428, pp. 51-58) [Production of hydrogen 
from the electrolysis of water at elevated temperatures]. 
Mezzina, A. (Westinghouse Electric Corporation, Pittsburgh, PA 
(USA)). Brookhaven National Lab., Upton, NY (USA). Jan 1989. In 
IEA implementing agreement for a programme of research and de- 
velopment on the production of hydrogen from water. Task 9, 
Hydrogen production: Technical report 1988. 109p. Source: OSTI; 
NTIS. 


The production of hydrogen by high temperature water vapor 
electrolysis, using solid electrolyte cells developed in-house by 
Westinghouse, had been previously demonstrated in tests run in 
the subject contract that preceded this year’s work. Although these 
tests proved, conclusively, the superior performance of the solid 
oxide cells over conventional room temperature water vapor elec- 
trolysis cells, they were found to be stable for only 750 hours. 
Therefore, the present task (Task 17) was added to the program 
this year, whereby the solid electrolyte cell would be computer 
modeled, both the provide a basis for understanding and predicting 
cell behavior, under specified test conditions, and to provide insight 
into those cell design and operational parameters that could en- 
hance life stability, while maintaining the superior performance of 
the solid electrolyte cell. 


19856 (BNL-43428, pp. 61-84) [A novel electrochemical 
cell concept for water vapor electrolysis at intermediate tem- 
peratures]. Huggins, R.A. (Stanford Univ., CA (USA)). Brookhaven 
National Lab., Upton, NY (USA). Jan 1989. In /JEA implementing 
agreement for a programme of research and development on the 
production of hydrogen from water. Task 9, Hydrogen production: 
Technical report 1988. 109p. Source: OSTI; NTIS. 

This program explores the use of a novel-electrochemical cell 
concept for water vapor electrolysis at intermediate temperatures 
(300-600°C) near the thermoneutral voltage. It involves the use of 
a combination of liquid electrolytes and inexpensive hydrogen- 
transparent membrane materials. A key feature is the provision for 
conditions at the membrane surfaces that provide immunity to in- 
teraction with hydrogen-blocking oxygen or oxidizing species in the 
adjacent phases. Two general types of configuration are being con- 
sidered. One of these involves the use of two different molten salt 
electrochemical cells, separated by a hydrogen-transparent mem- 
brane. This is called the double-cell design (DCD). The other, and 
more ambitious, (single-cell) design (SCD) consists of a single 
molten salt cell surrounded on both sides by hydrogen-permeable 
metallic membranes. The use of simple metals both as electrodes 
and for molten salt electrolyte containment provides a much 


greater flexibility in design than is possible with ceramic-based ap- 
proaches to high temperature steam electrolysis. This can result in 
large surface/volume ratios and low impedances. 


19857 (BNL-43428, pp. 85-101) Production of hydrogen 
with the Na/NaH-process. Herzog, F. (Lehrstuhl fuer Reaktortech- 
nik, Aachen (West Germany)); Glaubitz, D. Brookhaven National 
Lab., Upton, NY (USA). Jan 1989. In JEA implementing agreement 
for a programme of research and development on the production 
of hydrogen from water. Task 9, Hydrogen production: Technical 
report 1988. 109p. Source: OSTI; NTIS. 

The metal/metal hydride processes are used to produce hydro- 
gen from water through the direct employment of high-temperature 
heat. Compared to purely electrolytic hydrogen generation 
processes they are characterized by considerably higher overall ef- 
ficiencies. In order to demonstrate the process and develop the 
hydrogen-permeable membrane cathode required in the procedure 
a laboratory cycle was constructed using sodium as the depolarizer. 
Loading tests through an «-iron membrane at hydrogen admission 
pressures of 100 to 1,000 mbar and a membrane temperature in 
the range between 250-300°C show that hydrogen permeation was 
not kinetically inhibited through the presence of sodium on the rear 
side of the membrane. Measurements of the permeation rates us- 
ing a double-layer membrane of vanadium and palladium/silver foil 
at a membrane temperature of 288°C and hydrogen admission 
pressures of between 10 and 130 mbar show that the membrane 
is suitable for electrolysis tests. The authors should like to present 
here the design for the molten-hydroxide electrolysis cell necessary 
for a complete demonstration of the process. 


19858 (BNL-43428, pp. 103-109) [The development of a 
practical photoelectrolysis system]. Zinsli, P. (Bundesamt fuer 
Bildung und Wissenschaft, Bern (Switzerland)). Brookhaven Na- 
tional Lab., Upton, NY (USA). Jan 1989. In /EA implementing 
agreement for a programme of research and development on the 
production of hydrogen from water. Task 9, Hydrogen production: 
Technical report 1988. 109p. Source: OSTI; NTIS. 

This paper is not translated. This paper discusses the develop- 
ment of a practical photoelectrolysis system. The production of thin 
semiconductors by reactive sputtering and the stabilization of the 
photoelectrodes against corrosion are described. 


19859 (DOE/MC/22130-2983) Low cost hydrogen/novel 
membrane technology for hydrogen separation trom synthesis 
gas: Final report. Baker, R.W.; Bell, C.M.; Chow, P.; Louie, J.; 
Mohr, J.M.; Peinemann, K.V.; Pinnau, |.; Wijmans, J.G.; 
Gottschlich, D.E.; Roberts, D.L. Membrane Technology and Re- 
search, Inc., Menlo Park, CA (USA); SRI International, Menlo Park, 
CA (USA). Oct 1990. 137p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC21-85MC22130. Order Number 
DE91002063. Source: OSTI; NTIS; GPO Dep. 

The production of hydrogen from synthesis gas made by gasifi- 
cation of coal is expensive. The separation of hydrogen from 
synthesis gas is a major cost element in the total process. In this 
report we describe the results of a program aimed at the develop- 
ment of membranes and membrane modules for the separation 
and purification of hydrogen from synthesis gas. The performance 
properties of the developed membranes were used in an economic 
evaluation of membrane gas separation systems in the coal gasifi- 
cation process. Membranes tested were polyetherimide and a 
polyamide copolymer. The work began with an examination of the 
chemical separations required to produce hydrogen from synthesis 
gas, identification of three specific separations where membranes 
might be applicable. A range of membrane fabrication techniques 
and module configurations were investigated to optimize the sepa- 
ration properties of the membrane materials. Parametric data 
obtained were used to develop the economic comparison of pro- 
cesses incorporating membranes with a base-case system without 
membranes. The computer calculations for the economic analysis 
were designed and executed. Finally, we briefly investigated alter- 
native methods of performing the three separations in the 
production of hydrogen from synthesis gas. The three potential op- 
portunities for membranes in the production of hydrogen from 
synthesis gas are: (1) separation of hydrogen from nitrogen as the 
final separation in a air-blown or oxygen-enriched air-blown gasifi- 
cation process, (2) separation of hydrogen from carbon dioxide and 
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hydrogen sulfide to reduce or eliminate the conventional 
ethanolamine acid gas removal unit, and (3) separation of hydro- 
gen and/or carbon dioxide form carbon monoxide prior to the shift 
reactor to influence the shift reaction. 28 refs., 54 figs., 40 tabs. 
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Refer also to citation(s) 19865, 19880 


19860 (DOE/ER/60879-2) Testing the scale-dependence of 
models of resource competition and environmental conditions 
for forest structure and dynamics: Technical progress report. 
Knox, R.G.; Harcombe, P.A. Rice Univ., Houston, TX (USA). Dept. 
of Biology. [1991]. 59p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG05-89ER60879. Order Number 
DE91012940. Source: OSTI; NTIS; GPO Dep. 

The goal of this research remains evaluating and integrating two 
kinds of explanation of forest community structure and dynamics 
previously developed at different spatial scales. Gradient models 
describe species distributions and community composition in term 
of environmental factors, which can usually be associated with 
conditions for plant growth. Resource competition models explain 
community dynamics and resulting composition in terms of acquisi- 
tion of limiting resources. Developments in resource competition 
theory (extending explanation to large-scale gradients), and in 
analysis of small-scale variations in conditions, made it clear that 
the potential scales of explanation for these two models were not 
mutually exclusive. We proposed to compare qualitative predictions 
from both approaches at a set of scales where we have developed 
detailed data on forest composition and dynamics. An essential 
part of determining the limits of each approach is to discover areas 
where the models make different predictions, and evaluate these 
difterences in light of field data. We are developing and pian to test 
regional gradient predictions of local patterns with a set of inten- 
sive study sites representing major forest types on the coastal 
plain and piedmont of the Southeastern United States. We will also 
compare the results of empirical models of within- and across-site 
spatial and temporal distribution, i.e. gradient and stage-projection 
models, with heuristic results from a resource-competition modeling 
system. 29 refs., 39 figs. 


19861 (EUR-—12930) Poplar physiology and short-term bio- 
mass production. Reimer, P. (Universite Libre de Bruxelles 
(Belgium). Lab. de Physiologie Vegetale); Lannoye, R. Commission 
of the European Communities, Luxembourg (Luxembourg). Direc- 
torate General Telecommunications, Information Industries and 
Innovation; Universite Libre de Bruxelles (Belgium). Lab. de Physi- 
ologie Vegetale. 1990. 55p. Sponsored by Commission of the 
European Communities, Brussels (Belgium). Contract No. EN3B- 
0034-B. Source: OSTI; NTIS (US Sales Only); Office for Official 
Publications of the European Communities, 2, rue Mercier, L-2985 
Luxembourg. 

This program comprised the establishment, on biochemical and 
physiological basis, of specific screening tests for the rapid evalua- 
tion of poplar adaptation to environmental conditions. The 
resistance of chloroplasts to several major environmental stresses 
affecting biomass production (light, heat, cokd and water stress) 
has been assessed in leaves of five poplar (Populus sp.) clones by 
in vivo chlorophyll fluorescence and oxygen production measure- 
ments. These two chloroplastic activities are correlated to the 
photosynthetic activity of the plant and respond immediately to any 
changes affecting the organization and the functioning of the pho- 
tosynthetic apparatus, including regulatory mechanisms. Test 
clones were grown as cuttings in a .80 x .80m planting pattern. In 
addition, some plants were grown hydroponically in containers un- 
der a plastic roof in controlled conditions to test their behavior 
toward hydric (drought), light (shadow and overlight) and tempera- 
ture (cold and warm) stresses. A specific data capture system has 
been developed to analyze clone resistance to environmental 
stresses. The results indicated considerable genetic variation in tol- 
erance of poplar clones toward environmental stresses. The 
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application of the in vivo fluorescence method and of the photoa- 
coustic method appears to be an easy and rapid method to 
estimate the reaction of poplar clones against some stresses and 
thus for detecting plant species adapted to environmental stresses. 
59 refs., 27 figs., 5 tabs. 


19862 (ORNL/TM-11791) Biomass energy development in 
Yunnan Province, China: Preliminary evaluation. Perlack, R.D.; 
Ranney, J.W.; Russell, M. Oak Ridge National Lab., TN (USA). 
Jun 1991. 36p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC05-840R21400. Order Number DE91013545. 
Source: OSTI; NTIS; GPO Dep. 

A preliminary feasibility study of generating electricity from en- 
ergy plantations in Central Yunnan Province identified sites with a 
biomass resource potential of 24,000 to 45,000 dry Mg per year 
within an effective transportation range. Average annual productiv- 
ity rates of about 8 dry Mg per hectare are feasible. This level of 
feedstock production would be sufficient to fuel a 20 MW conver- 
sion plant operating with a margin of safety sufficient to cover all 
but catastrophic failures. In assessing the biomass resource poten- 
tial, it was concluded that further research (tree crop improvement, 
site- species trials, and soil stabilization methods) is necessary be- 
fore large scale deployment to avoid major cost and supply risks 
and to improve long-run results. This research will require another 
5 to 7 years of effort. Nonetheless, a demonstration project to 
prove the concept and to gain information required for scale-up ap- 
pears sufficiently promising to warrant immediate follow-up and a 
second stage detailed investigation. A reasonable target would be 
an operating facility in 7 years. The commitment of support (labor 
and land) and leadership at all levels to this project by the Chinese 
is overwhelming, exceeding all pre-site visit expectations. A limited 
amount of technical assistance would be helpful in augmenting an 
already sophisticated and dedicated forestry technical base. It ap- 
pears that external expertise will be required in biomass electricity 
conversion processes and that much of the most appropriate con- 
version technology is available only from the US. A relatively minor 
investment in further investigation at this time could open a poten- 
tially large market for U.S. technology, the deployment of which 
would have substantial local and global environmental benefits as 
well as improve economic conditions. 2 figs. , 3 tabs. 
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Refer also to citation(s) 19862, 19869, 19879 


19863 (CONF-9010366-1) Role of new wood energy crops 
in mitigation of tossil CO, emissions. Wright, L.L. Oak Ridge 
National Lab., TN (USA). [1990]. 24p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 
1990 conference on biomass for utility applications; Tampa, FL 
(USA); 23-25 Oct 1990. Order Number DE91012543. Source: 
OSTI; NTIS; GPO Dep. 

Wood energy crops have a significant potential for permanently 
mitigating carbon dioxide buildup in the atmosphere. Woody crops 
can be grown as “dedicated energy crops” to substitute for fossil 
feedstocks in production of electricity and liquid fuels. Based on 
available production technologies, a conservative estimate of the 
available US land base (14 million hectares), and the assumption 
that biomass would replace coal in electricity generation, approxi- 
mately 74 million tonnes (or megagrams) of fossil fuel carbon 
releases could be displaced. This is about 6% of current annual 
US emissions. The production technology assumption is that bio- 
mass yields averaging 14.1 Mg ha—' yr—' can be obtained. Such 
yields are achievable on cropland in the Pacific Northwest, Mid- 
westLake States, and in the Southeast if appropriate woody and 
herbaceous crops are matched to the sites and established with 
best available techniques. Higher yields and/or application of the 
technology to a larger land base are possible with further genetic 
development of energy crops. Yields greater than 20 Mg ha" 
yr~' have been observed in experimental trials of selected 
varieties of trees and herbaceous crops. Estimation of the econom- 
ically viable land base available for producing energy crops is 
difficult due to uncertainty about energy prices, market penetration, 
and conversion technologies. However, analysis suggests that the 
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land base available for energy crops could easily be greater than 
14 million hectares. 20 refs., 5 figs., 7 tabs. 


19864 (EUR-12631) Lignocellulosic biomass production 
from annual energy crops. Fernandez, J. (Universidad Politec- 
nica de Madrid (ES). Escuela tecnica superior de ingenieros 
agronomos); Manzanares, P. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1990. 54p. Contract No. 
EN3B-0065-E. Source: OSTI; NTIS (US Sales Only). 

The possibilities of cultivating two spontaneous herbaceous 
species of the Iberian Peninsula (Onopordum nervosum Boiss and 
Cynara cardunculus L.) as sources of raw materials are considered. 
Sampling for growth and chemical analysis of the biomass was car- 
ried out along the vegetative cycle of plants grown in experimental 
parcels established in Madrid. Biomass production evaluation was 
performed at the end of the two cultivation cycles, in August 1988 
and August 1989. Results of final biomass production in 0. nervo- 
sum varied between 6.2 and 22 tons dry matter/ha, depending on 
culture conditions and locality. C. cardunculus yields were between 
20 and 30 tons dry matter/ha, depending mainly on localities. The 
results indicate that C. cardunculus seems to be better than 0. ner- 
vosum for li lulosic biomass production in marginal lands in 
the south of Europe which have a continental climate. 


19865 (EUR-13024) Exploitation of marginal forest re- 
sources for fuel: Final report. Heding, N. (Skovteknisk Inst., 
Copenhagen (Denmark)). Commission of the European Com- 
munities, Luxembourg (Luxembourg). Directorate General 
Telecommunications, information Industries and Innovation; 
Skovteknisk Inst., Copenhagen (Denmark). 1990. 94p. Sponsored 
by Commission of the European Communities, Brussels (Belgium). 
Contract No. EN-3B-069-DK. Source: OSTI; NTIS (US Sales 
Only); Office for Official Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg. 

The aim of the project was to make the production of fuel chips 
from marginal forest resources so cheap that the sale of fuel chips 
will bring the forests a satisfactory return on investment as com- 
pared to any alternative forest production, and the sale of fuel 
chips will be effected at a price that is competitive to the price of 
any other fuel. In order to contribute to achieving this goal, investi- 
gations were carried out on each of the problem areas of chip 
production. 16 refs., 11 figs. 
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19866 (BNL-46058) A feasibility study for the coprocess- 
ing of fossil tuels with biomass by the Hydrocarb Process. 
Steinberg, M. (Brookhaven National Lab., Upton, NY (USA)); 
Grohse, E.W.; Tung, Yuanki. Brookhaven National Lab., Upton, NY 
(USA). [1991]. 92p. Sponsored by Environmental Protection 
Agency, Washington, DC (USA). DOE Contract AC02-76CH00016. 
Order Number DE91011971. Source: OST!; NTIS; GPO Dep. 

A feasibility study was undertaken at Brookhaven National Labo- 
ratory to determine the potential of coprocessing biomass with 
fossil fuel to produce a clean carbon fuel and coproduct methanol 
by the Hydrocarb Process. The Hydrocarb Process consists of 
three basic process steps: (1) the hydropyrolysis of a carbona- 
ceous feedstock to a methane-rich process gas stream followed by 
(2) the thermal decomposition of methane to carbon and hydrogen 
part of which is recycled and (3) the third is the conversion of CO 
with hydrogen to methanol. Any carbonaceous material can be 
used as feedstock. The coproducts are clean particulate carbon 
black, liquid methanol and gaseous hydrogen or methane. 
Background process chemistry data are presented for the hydropy- 
rolysis of carbonaceous material and the pyrolysis of methane. A 
preliminary process design and evaluation of a Hydrocarb copro- 
cess system is presented. A computer simulation model of the 
process developed by the Hydrocarb Corporation is used to deter- 
mine mass and energy balances for alternate process cycles. For 
purposes of mitigating the potential CO2 greenhouse effect, copro- 
cessing fossil fuel with biomass allows the option of sequestering 
the carbon and utilizing only the hydrogen-rich coproduct methanol 
as fuel which reduces CO2 emissions significantly. In this manner 
not only is the COz emission reduced but CO2 can be removed 
from the atmosphere and sequestered. Furthermore the conversion 


of fossil fuel (natural gas) to methanol is greatly enhanced com- 
pared to conventional conversion of fossil fuel to methanol. 
Preliminary economic analysis indicates potential economic com- 
petitiveness of the Hydrocarb coprocess compared to conventional 
methods of fossil fuel conversion such as steam-oxygen reforming 
of natural gas. It is concluded that the system appears technically 
and economically feasible. 28 refs., 12 figs., 13 tabs. 


19867 (ETDE-mf-1785481) The increase of gas production 
in sludge digestion tanks by addition of foreign substrates. Fi- 
nal report. Gosch, A.; Luthardt-Behle, T. Fachhochschule 
Giessen-Friedberg, Giessen (Germany, F.R.). Inst. fuer Wasser- 
wirtschaft und Verfahrenstechnik; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.). 1990 149p. 
(in German). Contract BMFT 02WS8631/6. Order Number 
DE91785481. Source: OSTI; NTIS (US Sales Only). 

1. The research project intends to reduce the operating costs of 
sewage treatment works by using the increased amount of biogas. 
The further objects were to investigate the influence of the foreign 
substrates on the digesting process and to find out if certain or- 
ganic matter resp. nitrogen and phosphorus in the sludge liquor 
(fittrate or centrate) cause an effect to the activated sludge plant. 2. 
There is no precise knowledge on co-fermentation of sludge and 
other substrates with the aim to increase the biogasproduction as 
required. 3. Using a mobile test equipment is several sewage treat- 
ment works it was investigated the cofermentation of the local 
sludge and foreign substrates like blood of a slaughter-house, 
mown grass, silo seepage, liquid fat form chip-pans, whey, hy- 
drolysate from leather producing factory and distillery wastes. 4. 
The test results in the semi-technical scale clearly demonstrate the 
practical use of increasing the amount of digester gas by mixing 
sewage sludge and foreign substrates. Then it’s possible to reduce 
the operating costs by an intesive use of gas engines. The sub- 
state most suitable for this purpose is ‘liquid fat’. A loading rate of 
0,6% of the daily sludge input increases the biogas production up 
to 135%; - The costs for eleminating the higher concentration of ni- 
trogen and phosphorus in the sludge liquor are equalized by the 
reduced operating costs unsing the higher gas production. 5. 
Several municipal sewage plants in Germany and Austria are inter- 
ested in testing local foreign substrates to reduce their operating 
costs by digester gas utilisation. A new research project will be 
proposed to test the acquired results in three sewage treatment 
plants. (orig.) With 25 refs., 13 tabs., 34 figs. 


19868 (EUR-11994) Modelling and application of biomass 
gasification based power generation systems. Heaton, J. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1989. 98p. Contract No. EN 3B-0056-U.K. (H). Source: OSTI; 
NTIS (US Sales Only). 

The project considered the technology, application and viability 
of biomass gasification based power and cogeneration systems in 
the range 1-6 MW(e). The primary objectives of the project were to 
develop technical/system and economic/financial computer based 
models of gasifier/engine power generation units, to compare bio- 
mass fuelled gasifier/engine units with boiler/turbine sets across a 
range of applications and to make a preliminary examination of the 
viability of gasification based power generation in Ireland, Greece 
and Southern Italy. Secondary objectives were to consider which 
aspects of the technology require further development and to re- 
view the environmental impact of these plants. Power generation in 
Europe using biomass as a fuel is clearly not economically viable 
at present delivered costs. Cogeneration of heat and power how- 
ever could be viable in some locations now, but the limited heat to 
power ratios of gasifier/engine units means that boiler/turbine sets 
will often be preferred, in spite of their lower overall efficiencies. 
The best prospects are in the southern regions of the Community 
and in Eire, where industrial power costs are much higher on aver- 
age than the EEC norm and the necessary biomass fuel and 
expertise can be made available. 


19869 (EUR-12643) Technical improvement of systems for 
harvest, transport, storage and dehydration of wood and straw 
for energy under consideration of economical aspects. Bludau, 
D. (Technische Univ., Muenchen, Freising (DE)); Kraemer, U.; 
Strehler, A.; Stuetzle, W.; Turowski, P.; Kolloch, P.; Ortmaier, E. 
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Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1990. 63p. Contract No. EN 3B-0070-D (B). Source: OSTI; 
NTIS (US Sales Only). 

Part | of this study investigates various methods that will both 
technically and economically optimize the harvest, transport, 
storage and dehydration of straw and wood used for energy pro- 
duction. With respect to straw, technical improvements to shorten 
and simplify the in-field drying process are investigated. Further- 
more, the properties of different cereal, rape straw and whole plant 
cereal are examined, and the possibility of briquetting them into a 
handy fuel is considered. Regarding wood, investigations on the 
use of a self-propelled maize chopper as a basic machine for com- 
minuting are made. Part || of the study aims at evaluating the 
economic efficiency of diverse procedures for the utilization of 
straw and small diameter log as fuel. The costs of producing heat 
via biomass comprise the following components: raw material, har- 
vest, transport, storage, dehydration and conversion in heating 
plants. The evaluations are done using current energy prices. At 
present market prices, straw and small diameter log are only com- 
petitive with coal produced in the Federal Republic of Germany. 


19870 (EUR-12929) Actinomycete enzymes and activities 
invoived in straw saccharification. McCarthy, A.J. (Liverpool 
Univ. (UK). Dept. of Genetics and Microbiology); Ball, A.S. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
Directorate General Telecommunications, Information industries 
and Innovation; Liverpool Univ. (UK). Dept. of Genetics and Micro- 
biology. 1990. 32p. Sponsored by Commission of the European 
Communities, Brussels (Belgium). Contract No. EN3B-0080-UK. 
Source: OSTI; NTIS (US Sales Only); Office for Official Publications 
of the European Communities, 2, rue Mercier, L-2985 Luxembourg. 

This research programme has been directed towards the analy- 
sis of actinomycete enzyme systems involved in the degradation of 
plant biomass (lignoceliulose.) The programme was innovative in 
that a novel source of enzymes was systematically screened and 
wheat straw saccharifying activity was the test criterion. Over 200 
actinomycete strains representing a broad taxonomic range were 
screened. A range of specific enzyme activities were involved and 
included cellulase, xylanase, arabinofuranosidase, acetylesterase, 
B-xylosidase and f-glucosidase. Since hemicellulose (arabinoxy- 
lan) was the primary source of sugar, xylanases were 
characterized. The xylan-degrading systems of actinomycetes were 
complex and nonuniform, with up to six separate endoxylanases 
identified in active strains. Except for microbispora bispora, actino- 
mycetes were found to be a poor source of cellulase activity. 
Evidence for activity against the lignin fraction of straw was pro- 
duced for a range of actinomycete strains. While modification 
reactions were common, cleavage of inter-monomer bonds, and 
utilization of complex polyphenolic compounds were restricted to 
two strains: Thermomonospora mesophila and Streptomyces ba- 
dius. Crude enzyme preparations from actinomycetes can be used 
to generate sugar, particularly pentoses, directly from cereal straw. 
The potential for improvements in yield rests with the formulation to 
cooperative enzyme combinations from different strains. The stabil- 
ity properties of enzymes from thermophilic strains and the general 
neutral to alkali pH optima offer advantages in certain process situ- 
ations. Actinomycetes are a particularly rich source of xylanases 
for commercial application and can rapidly solubilise a lignocarbo- 
hydrate fraction of straw which may have both product and 
pretreatment potential. 31 refs., 4 figs., 5 tabs. 


19871 (EUR-13025) Ethanol production by enzymatic 
hydrolysis of lignoceliulosic biomass and fermentation of ob- 
tained sugars: Summary report. Pourquie, J. (Groupement 
Europeen de Recherches Technologiques sur les Hydrocarbures 
(GERTH), 92 - Rueil-Malmaison (France)); Excoffier, G.; Toussaint, 
B.; Vignon, M. Commission of the European Communities, Luxem- 
bourg (Luxembourg). Directorate General Telecommunications, 
Information Industries and Innovation; Groupement Europeen de 
Recherches Technologiques sur les Hydrocarbures (GERTH), 92 - 
Rueil-Maimaison (France). 1990. 33p. Sponsored by Commission 
of the European Communities, Brussels (Belgium). Contract No. 
EN3B-0141F(CD). Source: OSTI; NTIS (US Sales Only); Office for 
Official Publications of the European Communities, 2, rue Mercier, 
L-2985 Luxembourg. 
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The work exposed here consisted in the study of a biotechnolog- 
ical conversion process of cereals straw into ethanol. This process, 
which includes the successive pretreatment steps of pretreatment, 
i.e. enzymatic hydrolysis and alcoholic fermentation, is mainly char- 
acterized by: (1) water extraction of treatment-solubilized pentoses 
(2) utilization of this extract for the purpose of cellulases production 
fermentation required for hydrolysis (3) performance of enzymatic 
hydrolysis under conditions of high substrates concentration. A 
steam pretreatment process under acid conditions has been devel- 
oped, which specifically solubilizes and hydrolyzes hemicelluloses. 
The pentose rich water extracts can be favourably used by Tricho- 
derma reesei for cellulase production. The hydrolysis of the 
obtained cellulosic residue, after pentose extraction, leads to sugar 
solutions the concentrations of which are sufficient enough to en- 
able their fermentation into ethanol by usual processes; although 
these high sugar concentrations are obtained at the expense of a 
significant reduction of hydrolysis yields. All the obtained results 
evidence the technical feasibility of the integrated process; they are 
deemed satisfactory enough to carry on the program towards a pilot 
experiment whose results would enable to assess the economical 
interest of such a process. Furthermore, the hemicellulase-enriched 
cellulases produced on pentoses, open some interesting prospects 
for hydrolysis of substrates pretreated under operating conditions 
which are less stringent for the equipment than those applied for 
the purpose of this study. 7 refs., 8 figs., 14 tabs. 


19872 (NEI-DK-542) Removal of hydrogen sulfides from 
biogas: Application of iron compounds. 1. Jensen-Holm, C. 
(Danmarks Ingenioerakademi (DK)). Danmarks Ingenioerakademi, 
Lyngby (Denmark); Carl Bro A/S, Glostrup (Denmark). 1991 37p. 
(in Danish). Contract EM-2259/305;Contract EM-2259/410. Order 
Number DE91792975. Source: OSTI; NTIS (US Sales Only). 

EFP-83; EFP-84. 

Mechanical removal of hydrogen sulfides from biogas leads to 
better efficiency when biogas is used as fuel. The cheapest and 
simplest way of removing H2S from the biogas in smaller biogas 
convertion plants is based on the processing of free sulfur in ochre 
are filters and in iron milling filings filters, adding air before the gas 
comes through the filter. (CLS). 


19873 (NEI-DK-565) Systems for elimination of harmful 
substances in biogas. Rahimpour, R.; Vinther Noergaard, J. Dan- 
marks Ingenioerakademi, Lyngby (Denmark). Kemiafdelingen. Jan 
1991 116p. (In Danish). Order Number DE91793015. Source: 
OSTI; NTIS (US Sales Only). 

Systams for the elimination of harmful substances in biogas were 
examined and considered in relation to the size of the biogas con- 
version plants. The extent of methane purification in relation to this 
fuel's utilization niveau was also determined. Where the operation 
of gas-Ottomotor and supply to the local biogas network is con- 
cerned, the hydrogen sulfide must be removed and the steam must 
be dried out so that a suitable dew point is obtained. There must 
be no particle content in order to comply with the demands of a 
gas engine. The methane must not smell or contain ammonia. In 
the case of methane being used for boiler fuel it is not necessary 
to clean it, although it is advisable to remove particles in order to 
hinder nozzle blockage. It was concluded that delivery of cleaned 
methane, supplementary to a natural gas network, as fuel for mo- 
bile motors was not satisfactory due to the extent and complication 
of the necessary preliminary methane cleaning process. It was 
found that simultaneous precipitation with iron salt was the most 
competent method of hydrogen sulfide removal in a communal bio- 
gas conversion plant, but that cleaning with ochreous ore was the 
cheapest method in the case of biogas conversion systems used 
on farms. In order to obtain an even more comprehensive removal 
of hydrogen sulfide from methane active inpregnated carbon filters 
can be used. (AB) 48 refs. 


19874 (NYSERDA-91-2) Acid softening and hydrolysis of 
cellulose: Final report. New York State Energy Research and De- 
velopment Authority, Albany, NY (USA); Rensselaer Polytechnic 
Inst., Troy, NY (USA). Dept. of Chemical Engineering. Jan 1990. 
42p. Sponsored by New York State Energy Research and Develop- 
ment Authority, Albany, NY (USA). Source: OSTI; New York State 
Energy Development Authority, Two Rockefeller Plaza, Albany, NY 
12223. 





Cellulose obtained from steam-exploded wood is softened with 
concentrated sulfuric acid. After removal of most of the acid by 
washing with ethanol, the residual acid hydrolyzes the cellulose as 
it is added in portions to water. Very attractive features of this 
process are reaction speed that is many times that of enzymatic hy- 
drolysis, simplicity, and the potential to prepare high concentrations 
of glucose in the hydrolysis mixture. The experiments addressed 
yields, glucose concentrations, and recycle of sulfuric acid because 
these have great impact on process economics. 27 refs., 9 tabs. 


19875 (ORNL/TM—11054, pp. 115-125) Bioseparation: Some 
research directions. Hatton, T.A. (Massachusetts Institute of 
Techn , Cambridge, MA (USA)). Oak Ridge National Lab., TN 
(USA). Apr 1989. (CONF-8811104—Summs.: Meeting on biopro- 
cessing research for energy applications, Alexandria, VA (USA), 
2-4 Nov 1988). In Bioprocessing research for energy applications. 
207p. Order Number DE89013735. Source: OSTI; NTIS. 

The goal of this paper is to outline areas that appear fruitful for 
future research into bioseparations, with an emphasis on generic 
processes that can have an impact on energy-related applications. 
These applications include the production of oxychemicals for fuels 
and feedstocks, and polymers such as xanthan gum for use in 
tertiary oi! recovery operations. In many cases, as in the bioconver- 
sion of starch to ethanol, crude preparations of enzymes are 
required, and efficient methods are needed for their isolation and 
purification from fermentation media. The traditional separation se- 
quence of solids removal followed by product isolation, purification 
and polishing is universal. The degree to which each step is under- 
taken, however, depends on the product to be isolated and on the 
final product specifications. The bulk of the volume reduction is ob- 
tained in the product isolation step using filtration membrane 
separations and precipitation, although solvent extraction is also 
beginning to play a significant role in this area. Adsorption or chro- 
matographic processes and, possibly, electrophoresis are found in 
the purification and polishing steps of many processes, but it is 
only adsorption that will be used in the recovery of bulk commodity 
chemicals. 


19876 (ORNL/TM-11054, pp. 129-138) Bioprocess integra- 
tion and contro! fundamentals. Wang, D.I.C. (Massachusetts 


Institute of Tech , Cambridge (USA)). Oak Ridge National 
Lab., TN (USA). Apr 1989. (CONF-8811104—Summs.: Meeting on 
bioprocessing research for energy applications, Alexandria, VA 
(USA), 2-4 Nov 1988). In Bioprocessing research for energy appii- 
cations. 207p. Order Number DE89013735. Source: OSTI; NTIS. 

The control of bioprocesses is important to ensure achieving the 
necessary product concentration, productivity and conversion effi- 
ciency. However, one of the major problems facing bioprocess 
control is the lack of sensors to monitor the pertinent variables. 
This critical need has been addressed throughout the years but un- 
fortunately advances have been rather minimal. In view of the 
importance of biosensors and monitoring techniques, this topic will 
again be repeated in this workshop. Biosensors and monitoring in 
energy related research are quite generic since fundamental dis- 
coveries and applications are translatable to other biotechnology 
systems. Therefore, advancements can be considered to be useful 
to all sectors of the bioprocess industry. It is the intent of this pa- 
per to address some of the present and future needs in bioprocess 
sensor and monitoring which will ultimately lead to optimal process 
control. 


19877  Photoenhanced anaerobic digestion of organic acids. 
Weaver, P.F. To Dept. of Energy. 25 Aug 1989. USA Patent patent 
application 7-398,604. 28p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC02-83CH10093. Order Number 
DE91011600. Source: OSTI; NTIS; GPO Dep. 

A process is described for rapid conversion of organic acids and 
alcohols in anaerobic digesters into hydrogen and carbon dioxide, 
the optimal precursor substrates for production of methane. The 
process includes addition of photosynthetic bacteria to the digester 
and exposure of the bacteria to radiant energy (e.g., solar energy). 
The process also increases the pH stability of the digester to pre- 
vent failure of the digester. Preferred substrates for photosynthetic 
bacteria are the organic acid and alcohol waste products of fer- 
mentative bacteria. In mixed culture with methanogenic bacteria or 
in defined co-culture with non-aceticlastic methanogenic bacteria, 
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photosynthetic bacteria are capable of facilitating the conversion of 
organic acids and alcohols into methane with low levels of light en- 
ergy input. 8 figs. 


0910 Properties and Composition 
Refer also to citation(s) 19878 
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19878 (PNL-7673) Development of biomass as an alterne- 
tive fuel for gas turbines. Hamrick, J.T. (Aerospace Research 
Corp., Roanoke, VA (USA)). Pacific Northwest Lab., Richland, WA 
(USA); Aerospace Research Corp., Roanoke, VA (USA). Apr 1991. 
145p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract ACO6-76RL01830. Order Number DE91012129. Source: 
OSTI; NTIS; GPO Dep. 

A program to develop biomass as an alternative fuel for gas tur- 
bines was started at Aerospace Research Corporation in 1980. 
The research culminated in construction and installation of a power 
generation system using an Allison T-56 gas turbine at Red Boiling 
Springs, Tennessee. The system has been successfully operated 
with delivery of power to the Tennessee Valley Authority (TVA). 
Emissions from the system meet or exceed EPA requirements. No 
erosion of the turbine has been detected in over 760 hours of op- 
eration, 106 of which were on line generating power for the TVA. It 
was necessary to limit the turbine inlet temperature to 1450°F to 
control the rate of ash deposition on the turbine blades and stators 
and facilitate periodic cleaning of these components. Results of 
tests by researchers at Battelle Memorial Institute — Columbus Divi- 
sion, give promise that deposits on the turbine blades, which must 
be periodically removed with milled wainut hulls, can be eliminated 
with addition of lime to the fuel. Operational problems, which are 
centered primarily around the feed system and engine configura- 
tion, have been adequately identified and can be corrected in an 
upgraded design. The system is now ready for development of a 
commercial version. The US Department of Energy (DOE) provided 
support only for the evaluation of wood as an alternative fuel for 
gas turbines. However, the system appears to have high potential 
for integration into a hybrid system for the production of ethanol 
from sorghum or sugar cane. 7 refs., 23 figs., 18 tabs. 


0930 Economic, industrial, and Business Aspects 
Refer also to citation(s) 19868, 19875, 19876 


19879 (DOE/BP/6608S-T1) The economics of forest 
residue recovery systems in an eastern Oregon logging opera- 
tion: Final project report, May 22, 1987—May 22, 1989. Hempill, 
D.C. USDOE Bonneville Power Administration, Portland, OR 
(USA); Logging Engineering International, Inc., Eugene, OR (USA). 
9 Mar 1989. 301p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC79-87BP66089. Order Number DE91013465. 
Source: OSTI; NTIS; GPO Dep. 

The Kinzua Forest Residues Utilization Study was sponsored by 
DOE and the Kinzua Corporation, with the objectives of testing and 
analyzing forest residue recovery systems. The approach to the 
study was to identify the best candidate systems for reducing 
costs, determine the characteristics and economics of existing 
residue treatment systems (including wasting the residues), ana- 
lyze and recommend improvements to the existing methods, and 
examine policy issues. Policy issues include examination of fuel re- 
sources, environmental impacts, mitigation of those impacts, timber 
management, and recommendations concerning these policy 
issues. The project findings are most applicable to the Kinzua op- 
eration but may be applied to other comparable Intermountain 
operations. 87 rets., 27 figs. 


19880 (EUR-12067) A prospective estimation of EEC agri- 
culture from the point of view of energy production. Becker, 
J.J. (CEMAGREF, 92 - ANTONY (FR)). Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1989. 106p. 
Contract No. EN 3B/0048-F. Source: OSTI; NTIS (US Sales Only). 

Development within the EEC of an agriculture specifically in- 
tended to produce energy would be a way of lessening the acute 
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crisis in outlets for traditional agricultural productions. The eco- 
nomic advantages of such a policy can be appreciated if one 
assesses the cost of producing energy carriers from biomass and 
compares these to competing fossil energy prices. The aim of this 
study was to propose a prospective economic assessment of the 
most promising agro-energy lines, which take into account the im- 
pact of technical progress as regards raw material production and 
transformation. Comparison with data from the conventional ener- 
gies sector as they appear in forecast studies enabled obtaining an 
idea of future profitability should this direction be taken for agricul- 
ture. The short term line of heat production based on wood chips 
obtained from short rotation coppice is the only one which could 
achieve economic profitability by the year 2000. As regards car 
fuel production, thermochemical lines using lignocellulosic biomass 
as raw material (methanol synthesis and above all liquefaction by 
flash pyrolysis followed by cracking of oil obtained in petrol) appear 
most promising in the long term. In spite of considerable foresee- 
able progress, particularly for the lignocellulosic line, ethanol 
production and vegetable oil ester production are unable to over- 
come the cost differential currently witnessed with these latter 
lines. Fuels obtained from biomass (if mass-produced) can be ex- 
pected to be competitive by the year 2000 only if the price per 
barrel of oil exceeds 50 $, which appears fairly improbable. 


19881 (ORNL/TM-11054, pp. 11-18) Potential of energy- 
related bioprocessing. Oak Ridge National Lab., TN (USA). Apr 
1989. (CONF-8811104—Summs.: Meeting on bioprocessing re- 
search for energy applications, Alexandria, VA (USA), 2-4 Nov 
1988). In Bioprocessing research for energy applications. 207p. 
Order Number DE89013735. Source: OSTI; NTIS. 

Engineering research on bioprocessing concepts is relevant to 
many problems and needs where technological barriers impede 
progress. This is particularly true in several energy-related fields, 
including fossil energy, renewable energy resources, energy con- 
servation, and environmental control technology for nuclear and 
chemical waste management. Processing requirements are 
identified, and potential opportunities that can be created by bio- 
processing research in each of these areas are discussed below 
and presented in more detail in the formal papers from this portion 
of the workshop that are included. 


19882 (ORNL/TM—11054, pp. 18-20) Current support for 
biotechnology research. Oak Ridge Naticnal Lab., TN (USA). Apr 
1989. (CONF-8811104—Summs.: Meeting on bioprocessing re- 
search for energy applications, Alexandria, VA (USA), 2-4 Nov 
1988). In Bioprocessing research for energy applications. 207p. 
Order Number DE89013735. Source: OSTI; NTIS. 

Fundamental biological research in the new biotechnology has 
significant US government support, primarily from the National In- 
stitutes of Health (NIH) and the National Science Foundation 
(NSF). However, since the authors emphasis is on energy applica- 
tions, DOE-funded research is of particular interest. Although DOE 
has several areas dedicated to bioprocessing, the supporting engi- 
neering research has only minimal DOE backing. An expansion 
into long-term, generic engineering research for bioprocessing ap- 
plications would be most appropriate. A summary of the existing 
research support, with an emphasis on DOE, is given below. It is 
based on several short presentations at the workshop and on input 
from various other participants during the meeting. 


19883 (ORNL/TM—11054, pp. 21-29) Research needs and 
opportunities. Oak Ridge National Lab., TN (USA). Apr 1989. 
(CONF-8811104—Summs.: Meeting on bioprocessing research for 
energy applications, Alexandria, VA (USA), 2-4 Nov 1988). In Bio- 
processing research for energy applications. 207p. Order Number 
DE89013735. Source: OSTI; NTIS. 

A significant portion of this meeting was oriented toward those 
issues and research opportunities that woukd encourage future de- 
velopment of bioprocessing for energy applications. Although some 
engineering research is closely tied to a specific application, sev- 
eral important generic research areas cut across many different 
processing concepts. The consensus of the workshop attendees 
was that there are four primary generic engineering research areas 
where focused efforts could lead to greater insight into the funda- 
mental principles underlying successful bioprocessing systems. 
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The most effective bioprocessing concepts will include the neces- 
sary biological reagents (microorganisms, enzymes, etc.) contained 
in advanced bioreactors that are well-integrated and controlled for 
efficient operation. The product will usually be a complex aqueous 
mixture requiring effective separation and purification. These vari- 
ous processing elements could form the basis for a comprehensive 
program on bioprocessing research. 


19884 (ORNL/TM—11054, pp. 89-95) Bioreactor tundamen- 
tals. Blanch, H.W. (Univ. of California, Berkeley (USA)). Oak Ridge 
National Lab., TN (USA). Apr 1989. (CONF-8811104—Summs.: 
Meeting on bioprocessing research for energy applications, Alexan- 
dria, VA (USA), 2-4 Nov 1988). In Bioprocessing research for 
energy applications. 207p. Order Number DE89013735. Source: 
OST}; NTIS. 

Over the last ten years a number of both novel bioreactors and 
biologically-catalyzed reactions have appeared, some of which 
have the potential to open new avenues in the use of enzyme and 
microbial processing for energy and chemicals production. Thus 
the authors shall consider the bioreactor to encompass both the re- 
actor itself and the enzymatic or cellular process occurring in it. 
Bioreactor fundamentals can be examined from the perspective of 
the types of products formed or reactions catalyzed, noting that in 
the case of environmental control, the reaction considered may be 
adsorption. This product focus is important, as the economic and 
technical feasibility of many processes depends on a variety of fac- 
tors, only one of which is the suitability of a particular bioreactor. 
Prior to the advent of genetic engineering, novel bioreactors were 
often developed to overcome limitations imposed by the organisms 
(eg. extractive fermentation to reduce production inhibition), 
whereas today biological approaches may be available. Appropri- 
ate alteration of the microorganisms or enzyme may result in 
conventional bioreactors being entirely suitable for the product un- 
der consideration. 


0940 Transport, Handling, and Storage 
Refer also to citation(s) 19869 


0950 Environmental Aspects 
Refer also to citation(s) 19879 


0980 Waste Management 
Refer also to citation(s) 19874 


0990 Products and By-Products 
Refer also to citation(s) 19872, 19884, 20669 
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1002 Production 
Refer also to citation(s) 19436, 19437, 19462, 19615, 19900, 21002 


19885 (Juel-2364) Examination of the influences of reduc- 
tion conditions and reaction conditions on activity and 
selectivity of modified Cu-Co-Zn-Al catalysts during the alco- 
hol synthesis. Mausbeck, D. Forschungszentrum Juelich GmbH 
(KFA) (Germany, F.R.). Inst. fuer Energieverfahrenstechnik; Techni- 
sche Hochschule Aachen (Germany, F.R.). Jun 1990. 145p. (in 
German). Order Number DE91785733. Source: OSTI; NTIS (US 
Sales Only). 

It was aim of this work to produce an energy alcohol mixture 
from synthesis gas of methanol and higher alcohols. A Cu-Co-Zn- 
Al catalyst was used to this; reduction and different reaction 
conditions which are necessary for activation of the catalyst were 
optimized with regard to activity, selectivity and stability. It was of 
special interest of achieving a high selectivity for higher alcohols 
and a low selectivity for the unwanted-by-product methane while 





catalyst activity was to be as high as possible. A (DSC) high pres- 
sure heat flow calorimeter, a (Berty type) differential cycle reactor 
and a (TGA) thermo scale were used for the examinations. The in- 
fluencing factors of the two differential measuring apparatuses 
DSC and Berty reactor at first were analyzed and quantified sys- 
tematically. Then was examined the influence of the reduction 
temperature on the reduction degree of the component copper, 
cobalt, zinc and aluminum.at the TGA; an optimal reduction regula- 
tion for the Cu-Co-Zn-Al catalyst (in the sense of the problem 
definition) was elaborated. The influence of the reaction conditions, 
i.e. temperature, H2/CO ratio, CO2 concentration and pressure was 
examined systematically at the DSC and at the Berty reactor. Opti- 
mal reaction conditions (in the sense of the objective of work) for 
the Cu-Co-Zn-Al catalyst were elaborated. (orig.). 
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1301 Resources and Availability 
Refer aiso to citation(s) 19891 


1303 Piant Design and Operation 
Refer also to citation(s) 20271 


1306 Environmental Aspects 
Refer also to citation(s) 21682 
19686  (DOE/BP/11631-7) Smolt monitoring st the heed of 


Lower Granite Reservoir and Lower Granite Dam: Annual re- 
port, 1990. Buettner, E.W.; Nelson, V.L. idaho Dept. of Fish and 
Game, Boise, ID (USA). May 1991. 77p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract BI79-83BP11631. Order 
Number DE91013265. Source: OSTI; NTIS; GPO Dep. 


This project monitored the daily passage of chinook salmon On- 
corhynchus tshawytscha and steelhead trout Oncorhynchus mykiss 
smolts during the 1990 spring outmigration at migrant traps on the 
Snake River and the Clearwater River. Chinook salmon catch at 
the Snake River trap was similar to 1987 and 1988, drought years, 
but considerably less than 1989, a near normal flow year. Hatchery 
steelhead trout catch was similar to 1988 and 1989. Wild steelhead 
trout catch was greater than in any previous year. Chinook salmon 
catch at the Clearwater River trap was slightly less than in 1987 or 
1988 and consi higher than in 1989. Hatchery steelhead 
trout trap catch was 3 to 26 times greater than in previous years. 
Wild steelhead trout trap catch was 2 to 11 times greater than pre- 
vious years. Fish tagged with Passive Integrated Transponder 
(PIT) tags at the Snake River trap were recovered at the three 
dams with PIT tag detection systems (Lower Granite, Little Goose, 
and McNary dams). Travel time (days) and migration rate (kmv/d) 
through Lower Granite Reservoir for PIT-tagged chinook salmon 
and steelhead trout, marked at the head of the reservoir, was af- 
fected by discharge. Chinook salmon, hatchery steelhead trout, 
and wild steelhead trout captured in the Snake River trap has a 
minimum survival estimate to Lower Granite Dam that was 5% to 
10% greater than fish that were collected in the Clearwater River 
trap. This difference may be attributed to the distance fish traveled 
before encountering the traps or other unknown factors. 11 refs., 
11 figs., 21 tabs. 


19887 (DOE/BP/20733—6) Monit of downstream 
salmon and steelhead at federal hydroelectric facilities: An- 
nual report 1990. Hawkes, L.A.; Johnsen, R.C.; Smith, W.W.; 
Martinson, R.D.; Heviin, W.A.; Absolon, R.F. National Marine Fish- 
eries Service, Seattle, WA (USA). Northwest Region. Mar 1991. 
73p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AI79-85BP20733. Order Number DE91013420. Source: OST]; 
NTIS; GPO Dep. 

The seaward migration of salmonid smolts was monitored by the 
National Marine Fisheries Service (NMFS) at three sites on the 
Columbia River system in 1990. This project is a part of the contin- 
uing Smolt Monitoring Program to monitor Columbia Basin 
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salmonid stocks coordinated by the Fish Passage Center (FPC) for 
the Columbia Basin Fish and Wildlife Agencies and Indian Tribes. 
It’s purpose is to provide timely data to the Fish Passage Man- 
agers for in season flow and spill management for fish passage 


Geamnphieted date the FPO Stub Peneage. Duin edennatien Spanen 
(FPDIS). 10 refs., 8 figs., 1 tab. 


(DOE/BP/60266-1) Little Naches River passage 
project: Annual report FY90 and FY89. Woods, D.; Russell, K.N. 
Forest Service, Wenatchee, WA (USA). Wenatchee National For- 
est. Mar 1991. Sponsored i 

DC (USA). 

DE91013464. Source: OSTI; NTIS; GPO Dep. 

As part of the implementation of section 704d(1) of the North- 
west Power Planning Council’s Fish and Wildlife Program, the 
USDA Forest Service received funding from the Bonneville Power 
Administration to improve passage for anadromous salmonids on 
the Little Naches River: tributary to the Naches, Yakima, and 
Columbia Rivers. The project’s goal was to provide anadromous 
salmonid access to an additional 24 miles of stream habitat in the 
Little Naches River and its tributaries. The target species for this 
project are chinook salmon (Oncorhynchus tshawytscha), steel 
head trout (Oncorhynchus mykiss), and potentially coho salmon 
(Oncorhynchus kisutch). The project was divided into two subpro- 
jects. The first consisted of the construction and maintenance of a 
concrete fishway to allow anadromous saimonid passage at 
Salmon Falls. The second sub-project rehabilitated the stream 
channel below Saimon Falls to permit fish migration to the Falls 
during low flows. Both subprojects were completed in 1987, essen- 
tially on budget. This report documents the monitoring and 
maintenance work performed to date. 

19890 (DOE/BP/97300—1) Smolt quality assessment of 

g chinook saimon: Annual report. Zaugg, W.S. (National 
Marine Fisheries Service, Seattle, WA (USA). Coastal Zone and 
Estuarine Studies Div.); Dickhoff, W.W.; Beckman, B.R.; Mahnken, 
C.V.W.; Winans, G.A.; Newcomb, T.W.; Schreck, C.B.; Palmisano, 
A.N.; Schrock, R.M.; Wedemeyer, G.A.; Ewing,National Marine 
Fisheries Service, Portland, OR (USA). Apr 1991. 113p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AI79 
89BP97300. Order Number DE91013287. Source: OSTI; NTIS; 
GPO Dep. 

The physiological development and physiological condition of 
spring chinook salmon are being studied at several hatcheries in 
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the Columbia River Basin. The purpose of the study is to deter- 
mine whether any or several smolt indices can be related to adult 
recovery and be used to improve hatchery effectiveness. The tests 
conducted in 1989 on juvenile chinook salmon at Dworshak, Leav- 
enworth, and Warm Springs National Fish Hatcheries, and the 
Oregon State Willamette Hatchery assessed saltwater tolerance, 
gill ATPase, cortisol, insulin, thyroid hormones, secondary stress, 
fish morphology, metabolic energy stores, immune response, blood 
cell numbers, and plasma ion concentrations. The study showed 
that smolt development may have occurred before the fish were re- 
leased from the Willamette Hatchery, but not from the Dworshak, 
Leavenworth, or Warm Springs Hatcheries. These results will be 
compared to adult recovery data when they become available, to 
determine which smolt quality indices may be used to predict adult 
recovery. The relative rankings of smolt quality at the different 
hatcheries do not necessarily reflect the competency of the hatch- 


paaaiean 
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refs., 27 figs., 5 tabs. 


(ORNL/TM—11673) Environmental impacts on in- 
development 


pl 
hydorelectric at e dams. 

Ralebeck, SF. Cada, G.F.; Petrich, C.H.; Sale, M.J.; Shaakir-Ali, 

J.A;; Watts, J.A.; Webb, J.W. Oak National Lab., TN (USA). 

Apr 1991. 51p. Sponsored by USDOE, 

DOE Contract AC05-840R21400. Order Number DE91013135. 

Source: OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3585. 

This report has been prepared in support of the National Energy 
Strategy (NES) to examine the potential environmental effects of 
an initiative to enhance the development of hydropower at existing 
dams. This initiative is being considered by the US Department of 
Energy (DOE) as a way to increase energy resources that are do- 
mestic, renewable, and environmentally acceptable. The initiative 
would promote both the upgrading (increasing the capacity and en- 
ergy production) of existing hydropower projects and retrofitting 
hydropower (constructing new projects) at existing dams. The 
hydropower development that would result from this proposed ini- 
tiative would be in addition to the growth in hydropower production 
that is expected to occur without it. This report compares the envi- 
ronmental effects of the proposed hydropower initiative with the 
effects of producing the same amount of power using the energy 
sources that the additional hydropower would likely replace. The 
impacts of increased power production at existing dams are com- 
pared with impacts of two likely alternative electric power sources. 
Because the hydropower resulting from a proposed initiative is 
most likely to offset use of new or existing fossil-fueled generation 
and hydropower at new dams, the impacts of these other energy 
sources are compared with the impacts of the initiative. 33 refs., 7 
figs., 2 tabs. 


14 SOLAR ENERGY 


19892 (SERI/CP-250-4254-Vol.1) SOLTECH 91: Proceed- 
ings: Volume 1. Traugott, W. (Solar Energy Research Inst., 
Golden, CO (USA)); Hewett, R.; Menicucci, D. (eds.). Solar Energy 
Research inst., Golden, CO (USA); Sandia National Labs., Albu- 
querque, NM (USA). Apr 1991. 312p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-83CH10093. (CONF- 
9103109—Vol.1: SOLTECH '91 conference, Burlingame, CA (USA), 
26-29 Mar 1991). Order Number DE91002163. Source: OSTI; 
NTIS; GPO Dep. 

This document is a limited Proceedings, documenting the 
presentations given at the symposia conducted by the U.S. Depart- 
ment of Energy’s (DOE) Solar industrial Program and Solar 
Thermal Electric Program at SOLTECH91. The SOLTECH91 na- 
tional solar energy conference was held in Burlingame, California 
during the period March 26-29, 1991. The Solar Energy Research 
Institute manages the Solar Industrial Program; Sandia National 
Laboratories (Albuquerque) manages the Solar Thermal Electric 
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Program. The symposia sessions were as follows: (1) Solar Indus- 
trial Program and Solar Thermal Electric Program Overviews; (2) 
Current and Near-Term Solar Industrial Applications; Solar Detoxifi- 
cation of Organics in Water; and Solar Thermal Electric Systems. 
For each presentation given in these symposia, these Proceedings 
provide a one- to two-page abstract and copies of the viewgraphs 
and/or 35 mm slides utilized by the speaker. Some speakers pro- 
vided additional materials in the interest of completeness. The 
materials presented in this document were not subjected to a peer 
review process. Individual papers have been cataloged separately. 


19893 (SERVCP-250-4254-Vol.2) SOLTECH 91: Proceed- 
ings: Volume 2. Traugott, W. (Solar Energy Research Inst., 
Golden, CO (USA)); Hewett, R.; Menicucci, D. (eds.). Solar Energy 
Research Inst., Gokden, CO (USA); Sandia National Labs., Albu- 
querque, NM (USA). Apr 1991. 317p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-83CH10093. (CONF- 
9103109-Vol.2: SOLTECH '91 conference, Burlingame, CA (USA), 
26-29 Mar 1991). Order Number DE91013767. Source: OSTI; 
NTIS; GPO Dep. 

This document is a limited Proceedings, documenting the pre- 
sentations given at the symposia conducted by the US Department 
of Energy's (DOE) Solar Industrial Program and Solar Thermal 
Electric program at SOLTECH91. The SOLTECH91 national solar 
energy conference was held at Burlingame, California during the 
period March 26-29, 1991. The Solar Energy Research Institute 
manages the Solar industrial Program; Sandia National Laborato- 
ries (Albuquerque) manages the Solar Thermal Electric Program. 
The symposia sessions were as follows: (1) solar industrial 
program and thermal electric program overviews; current and near- 
term solar industrial applications; solar detoxification of organics in 
water; and solar thermal electric systems. For each presentation 
given in these symposia, these Proceedings provide a one- to two- 
page abstract and copies of the viewgraphs and/or 35 mm slides 
utilized by the speaker. Some speakers provided additional materi- 
als in the interest of completeness. The materials presented in this 
document were not subjected to a peer review process. individual 
papers have been cataloged separately. 


1403 Economic, Industrial, and Business Aspects 


19894 (NEI-DK-540) Regional promotion of soler 

in the area. Pressesekretariatet for Vedvarende 
Energi, Aarhus (Denmark). Jan 1991 61p. (in Danish). Contract 
TR-89.0650. Order Number DE91792963. Source: OSTI; NTIS (US 
Sales Only). 

Solar heating systems have been found in Denmark since the 
seventies, and since 1979 the Danish government has subsidized 
their installation. But the number of solar heating systems estab- 
lished has not increased nearly as much as was expected. 
Regional promotion does however tend to increase sales of solar 
equipment although targets have not been achieved. The promo- 
tion of solar heating equipment was aimed at owners of detached 
houses. (AB). 


1404 Environmental Aspects 
Refer also to citation(s) 19922 


19895 (SERV/TP-253-3561, pp. 177-193) Carbon dioxide re- 
lease from ocean thermal energy conversion (OTEC) cycles. 
Green, H.J. Solar Energy Research Inst., Golden, CO (USA). Sep 
1990. In Results of scoping tests for open-cycle OTEC [ocean ther- 
mal energy conversion] components operating with seawater. 
318p. Order Number DE89009514. Source: OSTI; NTIS. 

Emission of carbon dioxide (CO2) from the combustion of fossil 
fuels and the resulting prospect of global warming are environmen- 
tal issues that are drawing increasing attention. Although renewable 
energy is being promoted as a means of avoiding these emissions, 
OTEC is one renewable-energy technology that may release some 
CO,. However, the measured quantity released is a small fraction 
of that released by conventional power plants, as discussed in this 
chapter. Three OTEC cycles are discussed in this chapter: closed 
cycle, open cycle, and hybrid cycle. Two types of CO, release in 
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OTEC cycles will be considered. First, there may be immediate re- 
lease, i.e., any release from the OTEC pliant itself that occurs 
during power generation. Second, there may be long-term release 
form the COz-rich cold seawater discharged from an OTEC plant. 


1405 Solar Energy Conversion 
Refer also to citation(s) 19861, 19922, 20845 


19896 (DOE/ER-0484P, pp. 65-66) Cascade photovoltaic 
cell sets efficiency record: New design and fabrication. US- 
DOE Office of Energy Research, Washington, DC (USA). Jan 
1991. In Technology '90. Accomplishments in technology transfer 
from DOE and its laboratories. 192p. Order Number DE91005072. 
Source: OSTI; NTIS; INIS. 

The DOE strategy for making photovoltaics competitive with 
conventional methods of generating electricity is three-fold: (1) in- 
crease the conversion efficiency of devices, (2) make them more 
cheaply, and (3) make them stable. A new device made by re- 
searchers at the Solar Energy Research Institute (SERI) advances 
photovoltaic technology in ways that are consistent with the first 
ae ee ee First, under unconcentrated sun- 
light, the new device converts 27% of the incident sunlight into 

, which is a world record for this type of device. Second, 
it is made monolthically (i... fabricated as a single unt), a method 
that promises to be cheaper than other fabrication methods for de- 
vices of this kind. A big reason that this device converts so much 
sunlight into electricity is that it uses a cascade structure. Cascade 
devices stack two or more dissimilar cells on top of each other. 
The different absorber materials respond well to different portions 


vice and the choice of materials. The top cell is made of gallium 
indium phosphate (GalnP2), which efficiently absorbs and converts 
the high-energy photons of sunlight into e' ae 

rest of the sunlight to the bottom cell in the stack. 
which absorbs and converts the lower-energy photons, is made of 
gallium arsenide (GaAs), one of the best photovoltaic materials 
available. To make the device, SERI researchers relied on 
organic chemical vapor deposition, which gave them control over 
deposition of the constituent cell materials. The researchers also 
thoroughly characterized the fundamental properties of the GainP. 
material grown under a variety of deposition conditions and devel- 
oped a computer code for modeling the photocurrent response of 
the cell. 


metal 


19897 (DOE/ER/13631-T1) Photochemical energy conver- 
sion by membrane-bound photoredox systems: Progress 
report, September 1, 1990—-May 1, 1991. Tollin, G. Arizona Univ., 
Tucson, AZ (USA). Dept. of Biochemistry. [1991]. 5p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG02-86ER13631. 
Order Number DE91012171. Source: OSTI; NTIS; GPO Dep. 

We have developed a system for carrying out chlorophyll (chi)- 
photosensitized vectorial transbilayer electron transfer from reduced 
cytochrome c (cyt) in the inner aqueous compartment of negatively 
charged unilameliar lipid bilayer vesicles to oxidized ferridoxin (fd) 
in the outer aqueous phase, with the viologen analog propylene di- 
quat in the outer phase as a mediator. This was investigated using 
both laser flash and steady state photolysis techniques. The results 
demonstrate that triplet chi is initially quenched by viologen at the 
outer membrane surface to form chi cation radical and viologen 
radical, followed by a biphasic recombination. The slow phase rep- 
resents reverse electron transfer and could be suppressed by 
reduction of the chi radical by reduced cyt at the inner vesicle sur- 
face, following transbilayer electron transfer, and by electron 
transfer from viologen radical to oxidized fd. These reactions lead 
to charge separation across the vesicular membrane. The yields 
are limited by the formation of the transmembrane potential and 
accumulation of oxidized cyt in the lumen of the vesicle. Addition of 
the ionophore valinomycin will diminish the membrane potential, 
and double the reaction yield. It is important to note that this sys- 
tem mimics one of the key events in photosynthesis (Photosystem 
1) and results in appreciable energy storage in the reaction prod- 
ucts (about 0.7 V). Reduction of cyt has been investigated at a Pt 


electrode modified with a lipid bilayer membrane with immobilized 
vinyl ferrocene as a mediator. The current-voltage curves show 
that the direct reduction of cyt at the electrode occurs quite effi- 
ciently, allowing us to calculate an absorption equilibrium constant 
and an electron transfer rate constant. These results suggest that 
“biomembrane-like” electrode surfaces have potential for metallo- 
protein electrochemistry, as well as the development of biosensors. 


19898 (DOE/ER/14024-1) Dynamics of charge-transfer ex- 
cited states relevant to photochemical energy conversion: 
Progress report, June 1989—March 1990. Lim, E.C. Akron Univ., 
OH (USA). Dept. of Chemistry. [1991]. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-89ER14024. Order 
Number DE91012669. Source: OSTI; NTIS; GPO Dep. 

Photoinduced Charge Transfer (CT) processes in a series of N- 
R-N systems, where N stands for naphthalene and R is —CH>-, 
—O-, etc., have been studied in solvents of different polarity. in N- 
CH2-N and N-O-N, time-resolved emission spectra show that 
initial naphthalene-like monomer band undergoes gradual shift and 
broadening to yield a structured emission at longer wavelength, as 
the delay after the laser excitation is increased. Further delay leads 
to mostly structureless band at still longer wavelength, which re- 
sembles the bicimer emission in polar solvents. Formation of the 
precursor state, and hence the CT state, is shown to involve rota- 
tion of one electronically excited moiety with respect to the other to 
form a twisted structure. Studies of the kinetics of these systems 
under. varying experimental conditions show that the twisted in- 
tramolecular CT state can be formed on nanosecond time scales 
by one-photon excitation of one of the chromophores into a singlet 
state or on microsecond time scales by two-photon excitations of 
both chromophores into the lowest triplet state. The fluorescence 
excitation and dispersed fluorescence spectra of the van der Waals 
complexes of fluorene with durene, 1,2,4,5-tetrafluorobenzene, and 
1,2,4,5-tetrachlorobenzene have been studied in supersonic jets. 
The fluoreneftetrachlorobenzene system, unlike the others, exhibits 
exciplex formation upon excitation of fluorene to its lowest excited 
singlet state (S;). The stability of the fluorene/tetrachlorobenzene 
exciplex state is attributed to the small electronic gap between S, 
fluorene and S, tetrachlorobenzene, which increases exciton reso- 
nance between the component molecules. 6 refs., 1 fig. 


19899 Photovoltaic cell assembly. Beavis, L.C.; Panitz, 
J.K.G.; Sharp, D.J. To Dept. of Energy. 26 Sep 1989. USA Patent 
patent application 7-412,711. 11p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC04-76DP00789. Order Number 
DE91011617. Source: OSTI; NTIS; GPO Dep. 

A photovoltaic assembly for converting high intensity solar radia- 
tion into electrical energy in which a solar cell is separated from a 
heat sink by a thin layer of a composite material which has excel- 
lent dielectric properties and good thermal conductivity. This 
composite material is a thin film of porous Al,O3 in which the 
pores have been substantially filled with an ee 
deposited layer of a styrene-acrylate resin. This 
provides electrical breakdown strengths greater than that of a “a 
consisting essentially of AlzO3; and has a higher thermal conductiv- 
ity than a layer of styrene-acrylate alone. 2 figs. 


19900 Process for light-driven hydrocarbon oxidation at 
ambient res. Sheinutt, J.A. To Dept. of Energy. 26 Sep 
1989. USA Patent patent application 7-412,736. 17p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
Order Number DE91011614. Source: OSTI; NTIS; GPO Dep. 

A photochemical reaction for the oxidation of hydrocarbons uses 
molecular oxygen as the oxidant. A reductive photoredox cycle that 
uses a tin(IV)- or antimony(V)-porphyrin photosensitizer generates 
the reducing equivalents required to activate oxygen. This artificial 
photosynthesis system drives a catalytic cycle, which mimics the 
cytochrome Pys_ reaction, to oxidize hydrocarbons. An iron(Ill)- or 
manganese(Ill)-porphyrin is used as the hydrocarbon-oxidation cat- 
alyst. Methylviologen can be used as a redox relay molecule to 
provide for electron-transfer from the reduced photosensitizer to 
the Fe or Mn porphyrin. The system is long-lived and may be used 
in photo-initiated spectroscopic studies of the reaction to determine 
reaction rates and intermediates. 1 fig. 2 tab. 





ERA Vol. 16,No.8 85 





14 SOLAR ENERGY 
1405 Soler Energy Conversion 


19901 Monolithic tandem soler cell. Wanlass, M.W. To Dept. 
of Energy. 3 Nov 1989. USA Patent patent application 7-431 ,364. 
27p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-838CH10093. Order Number DE91011670. Source: OSTI; 
NTIS; GPO Dep. 

It is an object of the invention to provide a monolithic tandem 
photovoltaic solar cell which is highly radiation resistant and effi- 
cient; in which the energy bandgap of the lower subcell can be 
tailored for specific applications; solar cell comprising layers of InP 
and GainAsP (or GalinAs), where said photovoltaic cell is useful, 
for example, in space power applications; having an improved 
power-to-mass ratio; in which subcells are lattice-matches; and are 
both two terminal and three terminal monolithic tandem photo- 
voltaic solar cells. To achieve the foregoing and other objects and 
in accordance with the purpose of the present invention, as em- 
bodied and broadly described herein, the monolithic tandem 
photovoltaic solar cell may comprise; (a) an InP substrate having 
an upper surface; (b) a first photoactive subcell on the upper sur- 
face of the InP substrate; wherein the first subcell comprises 
GainAs (which could include GalnAsP) and includes a homojunc- 
tion; and (c) a second photoactive subcell on the first subcell; 
wherein the second subcell comprises InP and includes a homo- 
junction. The cell is described in detail. 5 figs., 2 tabs. 


19902  (SERVTP-211-4212) Polycrystalline thin film photo- 
voltaic technology. Ullal, H.S.; Zweibel, K.; Mitchell, R.L.; Noufi, 
R. Solar Energy Research Inst., Gokden, CO (USA). Mar 1991. 8p. 

ed by USDOE, Washington, DC (USA). DOE Contract 
AC02-83CH10093. (CONF-910802—1: World congress of the Inter- 
national Solar Energy , Denver, CO (USA), 19-23 Aug 


Society 
1991). Order Number DE91002136. Source: OSTI; NTIS; GPO 


Low-cost, high-efficiency thin-film modules are an exciting photo- 
voltaic technology option for generating cost-effective electricity in 
1995 and beyond. in this paper we review the significant technical 
progress made in the following thin films: copper indium dise- 
lenide, cadmium telluride, and polycrystalline thin silicon films. 
Also, the recent US DOE/SERI initiative to commercialize these 
emerging technologies is discussed. 6 refs., 9 figs. 


19903 (SERI/TP-214-4135) Photovoltaic Subcontract Pro- 
gram, FY 1990: Annual report. Summers, K.A. (ed.). Solar Energy 
Research Inst., Golden, CO (USA). Mar 1991. 314p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-83CH10093. 
Order Number DE91002149. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the progress of the subcontracted photo- 
voltaic (PV) research and development (R&D) performed under the 
Photovoltaics Program at the Solar Energy Research institute 
(SERI). The SERI subcontracted PV research and development 
represents most of the subcontracted R&D that is funded by the 
US Department of Energy (DOE) National Photovoltaics Program. 
This report covers fiscal year (FY) 1990: October 1, 1989 through 
September 30, 1990. During FY 1990, the SERI PV program 
started to implement a new DOE subcontract initiative, entitled the 
“Photovoltaic Manufacturing Technology (PVMaT) Project.” Exclud- 
ing (PVMaT) because it was in a start-up phase, in FY 1990 there 
were 54 subcontracts with a total annualized funding of approxi- 
mately $11.9 million. Approximately two-thirds of those subcontracts 
were with universities, at a total funding of over $3.3 million. Cost 
sharing by industry added another $4.3 million to that $11.9 million 
of SERI PV subcontracted R&D. The six technical sections of this 
report cover the previously ongoing areas of the subcontracted pro- 
gram: the Amorphous Silicon Research Project, Polycrystalline 
Thin Films, Crystalline Silicon Materials Research, High-Efficiency 
Concepts, the New Ideas Program, and the University Participation 
Program. Technical summaries of each of the subcontracted pro- 
grams discuss approaches, major accomplishments in FY 1990, 
and future research directions. Another section introduces the PV- 
MaT project and reports the progress since its inception in FY 
1990. Highlights of technology transfer activities are also reported. 


19904 (SERVTP-214-4271) Research on stable, high 
efficiency amorphous silicon muttijunction modules: 
Semiannual subcontract report phase 1, 1 May 1990-31 Octo- 
ber 1990. Catalano, A. (Solarex Corp., Newtown, PA (USA). Thin 
Film Div.); Arya, R.; Bennett, M.; Fieselmann, B.; Li, Y.; Morris, J.; 
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Newton, J.; Podiesny, R.; Wiedeman, S.; Yang, L. Solar Energy 
Research Inst., Golden, CO (USA); Solarex Corp., Newtown, PA 
(USA). Thin Film Div. Apr 1991. 70p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-83CH10093. Order 
Number DE91002138. Source: OSTI; NTIS; GPO Dep. 

This report discusses the progress made from May to October 
1990 on the development of solar cell modules by the Solar Energy 
Research Institute. Topics include the preparation and performance 
of semiconductor junctions. Research work in non-semiconductor 
materials is presented, and the design and testing of triple stacked 
solar cells are presented, too. 21 refs., 30 figs., 6 tabs. (GHH) 


1406 Photovoltaic Power Systems 
Refer also to citation(s) 19902, 20268 


19905 (ECN-RX-91-022) Inverters for grid coupling of 
small photovoltaic systems. Veltman, A.T. Netherlands y 
Research Foundation, Petten (Netherlands). Apr 1991. 5p. (in 
Dutch). Order Number DE91778878. Source: OSTI; NTIS (US 
Sales Only). 

A brief overview is presented of several types of inverters which 
can be applicated in grid connected photovoltaic systems for small 
power capacities (< 10 kW). The impacts of the properties of the 
inverters discussed on the harmonic distortion of the voltage of 
mains, on the supply of idle power and on the controllability are 
dealt with. 2 figs., 6 refs. 


19906 (ECN-RX-91-023) A computer program for the per- 
formance evaluation of maximum power point trackers. 
Veltman, A.T.; Kloeckner, R.; Geers, K.K.W.; Van Twisk, J. Nether- 
lands Energy Research Foundation, Petten (Netherlands). Apr 
1991. 5p. Order Number DE91778879. Source: OSTI; NTIS (US 
Sales Only). 

Maximum power point tracking is an important issue in 
photovoltaics. Therefore a Pascal computer program has been de- 
veloped to facilitate performance measurements on maximum 
power point trackers (MPPT's) using an MS-DOS microcomputer 
with numeric coprocessor and with a 12 bit high speed AD/DA 
board. The program can be used for different types of MPPT's: 
those consisting of a regulator only as well as those integrated into 
a power electronic converter. Predefined patterns of insolation val- 
ues and temperature as well as the type of photovoltaic module to 
be used (i.e. its simulated behavior), can be chosen from a data- 
base. During the performance measurement session the behavior 
of the MPPT is sampled and stored every 0.5 to 5 milliseconds de- 
pending on the clock cycle of the microcomputer used. These data 
are compared afterwards with the optimum behavior, i.e. dynamic 
continuous operation in the maximum power point. As a result the 
degree of utilization of the photovoltaic module or array obtained 
with the MPPT is obtained for realistic operation conditions. In ad- 
dition, the behavior of the MPPT can be shown graphically, printed 
and compared with the behavior of other types of MPPT’s. MPPT 
performance measurement equipment is presented which allows 
test and comparison of MPPT's under equivalent, predefined 
conditions. The equipment consists of a hardware simulator of pre- 
defined insolation and temperature patterns, of the particular solar 
cells involved and of the electronic power conditioner to be con- 
nected between solar cells and the load. 4 figs., 5 refs. 


19907 (ECN-RX-91-024) Equipment for testing of maxb 
mum power point trackers under variable, programmabie 
conditions. Veltman, A.T.; Kloeckner, R.; Geers, K.K.W.; Van 
Twisk, J. Netherlands Energy Research Foundation, Petten 
(Netherlands). Apr 1991. 5p. Order Number DE91778880. Source: 
OSTI; NTIS (US Sales Only). 

MPPT performance measurement equipment is presented which 
allows test and comparison of MPPT’s under equivalent, prede- 
fined conditions. The equipment consists of a hardware simulator 
of predefined insolation and temperature patterns, of the particular 
solar cells involved and of the electronic power conditioner to be 
connected between solar cells and the load. The hardware uses an 
MS-DOS microcomputer with a numeric coprocessor and with 12 
bit high speed AD and DA boards. The program used can be ap- 
plied to different types of MPPT’s: those consisting of a regulator 
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only as well as those integrated into a power electronic converter. 
7 figs., 7 refs. 


19908 (ILR-Mitt—253(1991)) Technologies of solar 
satellites. Concept definition and simulation. Volkenandt, G.R. 
Technische Univ. Berlin (Germany, F.R.). Inst. fuer Luft- und 
Raumfahrt. 1 Feb 1991. 7ip. (In German). Order Number 
DE91788351. Source: OSTI; NTIS (US Sales Only). 

This report describes the technology ‘Solar Power Satellites’ 
(SPS) with main emphasis on the concept definition and system 
simulation. The simulation model acts as a forecast model which 
describes possible future developments of the use of the SPS- 
technology. A report of this kind is necessary because the state of 
the art increases and a systematic integration of general concepts 
with the consideration of all actual aspects of the SPS-technology 
would be the ideal base for a following technology assessment 
process. This process should be initiated because of the long pe- 
riod (ten years) since the last assessment was made. This report 
concludes with a summary of the most important results. (orig.). 


1407 Solar Thermal Power Systems 


19909 (SAND-90-0934C) United States Department of En- 
ergy solar receiver technology development. Klimas, P.C.; 
Diver, R.B.; Chavez, J.M. Sandia National Labs., Albuquerque, NM 
(USA). [1990]. 17p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO04-76DP00789. (CONF-9008139-—4: 5. in- 
ternational symposium on solar high-temperature technologies, 
Davos (Switzerland), 27-31 Aug 1990). Order Number 
DE91012653. Source: OSTI; NTIS; GPO Dep. 

The United States Department of Energy (DOE), through Sandia 
National Laboratories, has been conducting a Solar Thermal Re- 
ceiver Technology Development Program, which maintains a 
balance between analytical modeling, bench and small scale test- 
ing, and experimentation conducted at scales representative of 
commercially-sized equipment. Central receiver activities empha- 
size molten salt-based systems on large scales and volumetric 
devices in the modeling and small scale testing. These receivers 
are expected to be utilized in solar power plants rated between 
100 and 200 MW. Distributed receiver research focuses on liquid 
metal refluxing devices. These are intended to mate parabolic dish 
concentrators with Stirling cycle engines in the 5 to 25 kW. power 
range. The effort in the area of volumetric receivers is less inten- 
sive and highly cooperative in nature. A ceramic foam absorber of 
Sandia design was successfully tested on the 200 kW, test bed at 
Plataforma Solar during 1989. Material integrity during the approxi- 
mately 90-test series was excellent. Significant progress has been 
made with parabolic dish concentrator-mounted receivers using liq- 
uid metals (sodium or a potassium/sodium mixture) as heat 
transport media. Sandia has successfully solar-tested a pool boiling 
reflux receiver sized to power a 25 kW Stirling engine. Boiling sta- 
bility and transient operation were both excellent. This document 
describes these activities in detail and will outline plans tor future 
development. 30 refs., 10 figs. 


19910 (SAND~-90-0947C) Second-generation central re- 
ceiver technology comparison. Klimas, P.C. (Sandia National 
Labs., Albuquerque, NM (USA)); Becker, M. Sandia National Labs., 
Albuquerque, NM (USA). [1990]. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9008139-5: 5. international jum on solar high-temperature 
technologies, Davos (Switzerland), 27-31 Aug 1990). Order Num- 
ber DE91012865. Source: OSTI; NTIS; GPO Dep. 

Fifteen years of solar thermal technology development have 
produced a considerable amount of knowledge relating to the pro- 
duction of electricity from central receiver power plants. This body 
of knowledge is under examination by researchers from the United 
States and the Federal Republic of Germany for the purpose of 
defining the next generation central receiver electricity producers. 
This second generation power plant is expected to represent a sig- 
nificant step towards commercialization of these systems. During 
the course of the study, specific activities needed to realize this 
naxt-step technology are being defined. The study is an interna- 
tional team effort. Under the Intemational Energy Agency Small 
Solar Power Systems project, researchers from DLR, Interatom, 


Sandia National Laboratories, and Bechtel have designed a study 
in which technologies relating to existing systems are quantified, 
logical next-step systems are characterized, and future potential 
advances are identified. The receiver concepts under investigation 
are: salt-in- tube, volumetric, and direct absorption. Two plant per- 
formance levels are examined, 30 and 100 MWe. Each concept is 
applied with common capacity factors, solar multiples, and 

and sizes of heliostats at each performance level. Availability and 
uncertainty analyses are also performed. Annual energy production 
figures are calculated using the SOLERGY computer code. Capital 
and Operation and Maintenance cost methodologies are mutually 
agreed upon in order that levelized energy cost calculations will be 
consistent for each power pliant. During the course of this effort, 
further potential advances in central receiver technology have con- 
tinued to become apparent. These possible areas for improvement 
will be described. An additional comparison is being made between 
central receivers and trough-based systems. 8 refs., 2 figs. 


1408 Ocean Energy Systems 
Refer also to citation(s) 19895 


19911 (SERI/TP-253-3561, pp. 1-8) Introduction. Green, H.J. 
Solar Energy Research Inst., Golden, CO (USA). Sep 1990. In Re- 
sults of scoping tests for open-cycle OTEC [ocean thermal energy 
conversion] components operating with seawater. 318p. Order 
Number DE89009514. Source: OSTI; NTIS. 

This report presents the results of open-cycle ocean thermal en- 
ergy conversion (OC-OTEC) experiments conducted in the Heat- 
and Mass-Transfer Scoping Test Apparatus (HMTSTA). The HMT- 
STA is the largest facility of its kind since the pioneering work in 
open-cycle done by Georges Claude between 1926 and 1933. The 
experiments have provided seawater performance data for vertical 
spout flash evaporators, mist eliminators, predeaerators, and both 
surface and direct-contact condensers. Desalinated water was pro- 
duced from seawater during condenser experiments. The data from 
these experiments are being used to design a larger system exper- 
iment, the net power-producing experiment (NPPE), designed to 
produce net power for the first time using OC-OTEC technology. 
This introduction discusses the principles of operation in an open- 
cycle system and the ocean energy technology program of DOE; 
summarizes the process of OC-OTEC and the HMTSTA experi- 
ments; and briefly describes the organization of this report. 


19912 (SERI/TP-253-3561, pp. 9-40) Experimental appere- 
tus and instrumentation. Link, H. Solar Energy Research Inst., 
Golden, CO (USA). Sep 1990. In Results of scoping tests for open- 
cycle OTEC focean thermal energy conversion] components 
operating with seawater. 318p. Order Number DE89009514. 
Source: OSTI; NTIS. 

This chapter documents the equipment used for all the compo- 
nent tests. it also describes the controls and instrumentation used 
in the system. Test-specific equipment and instrumentation that 
would not normally be used for operation of the system are de- 
scribed in more detail in the respective chapters on components. 
To conduct each series of tests, a minimum of components (sea- 
water supply and discharge, evaporator, condenser, vacuum pump) 
must be operational to produce and condense the steam and to 
maintain the operating pressure. Therefore, system operating con- 
ditions were adjusted for each test to obtain the required conditions 
in the component under investigation. 


19913 (SERI/TP-253-3561, pp. 41-69) Evaporator tests. 
Bharathan, D. Solar Energy Research Inst., Golden, CO (USA). 
Sep 1990. In Results of scoping tests for open-cycle OTEC [ocean 
thermal energy conversion] components operating with seawater. 
318p. Order Number DE89009514. Source: OSTi; NTIS. 

The specific objective of the scoping tests undertaken was to es- 
tablish thermal and hydraulic performances of spout evaporator 
geometry using seawater over a limited range of spout diameter, 
height, superheat, and water flow rates directly 2 to the 
design of the Heat- and Mass-Transter Experimental Apparatus/net 
power-producing experiment (HMTEA/NPPE) facility. The evapora- 
tor tests at the HMTSTA were intended to investigate the 
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performance of spout evaporators using seawater. Spout evapora- 
tors have been identified as one of the promising flash evaporator 
configurations. Considerable fresh-water data exist for spouts 0.13 
m (5 in.) in diameter and 0.5 m (20 in.) high (Bharathan and Pen- 
ney 1984). The seawater tests were aimed at generating seawater 
data comparable to the existing fresh-water results, as well as to 
obtain an initial set of data using seawater. The paper discusses 
evaporator performance parameters, equipment and instrumenta- 
tion, seawater evaporator results, conclusions drawn from these 
results, and applicability of test results to the net power-producing 
experiment. 


19914 (SERV/TP-253-3561, pp. 71-78) Mist eliminator tests. 
Bharathan, D. Solar Energy Research Inst., Golden, CO (USA). 
Sep 1990. In Results of scoping tests for open-cycle OTEC [ocean 
thermal energy conversion] components operating with seawater. 
318p. Order Number DE89009514. Source: OSTI; NTIS. 

An attractive by-product of the OC-OTEC system is fresh water, 
which can be obtained from condensation of the steam produced 
in the evaporator if the steam contains only small amounts of en- 
trained seawater droplets. This is accomplished by using a mist 
eliminator. The specific objectives of the tests conducted on the 
mist eliminator were to verify the pressure-loss characteristics of a 
chosen commercially available mist-eliminator design and to verify 
its effectiveness in droplet removal by analyzing the chloride and 
total dissolved solid (TDS) content of the condensed steam. The 
paper discusses the definition of the governing parameters, equip- 
ment and instrumentation, results and conclusions, and applicability 
of test results to the next power-producing experiment. 


19915 (SERI/TP—253-3561, pp. 79-109) Oxygen desorption 
from warm seawater. Pesaran, A.A. Solar Energy Research Inst., 
Golden, CO (USA). Sep 1990. In Results of scoping tests for open- 
cycle OTEC [ocean thermal energy conversion] components 
operating with seawater. 318p. Order Number DE89009514. 
Source: OSTI; NTIS. 

Seawater contains dissolved gases (mostly oxygen and nitrogen, 
and some carbon dioxide), bubbles, and suspended particles. As 
the seawater moves into the low-pressure OC-OTEC system 
environment, it becomes supersaturated. Release of these noncon- 
densable gases in the evaporator and condensers can degrade 
condenser performance. More importantly, to maintain the vacuum 
levels in the heat exchangers, additional pumping power is required 
to remove the noncondensable gases. These effects are estimated 
to decrease the net power production of an OC-OTEC plant by up 
to 15%. It is possible to remove part of the noncondensable gases 
from seawater before they enter the evaporator or condensers by a 
predeaeration scheme with low parasitic power losses. To deter- 
mine how much gas desorbs at various stages of an OC-OTEC 
system, experimental data are needed. In this chapter, a distinction 
is made between deaeration and predeaeration. Deaeration is total 
release of noncondensable gases in the evaporator and con- 
denser. Predeaeration is the removal of non-condensable gases 
from the seawater before it enters the evaporator or condenser. 
Total deaeration rates measured during the tests reported here are 
generally in agreement with those calculated and described in the 
specific chapters on heat exchanger performance, within experi- 
mental errors. The following sections will concentrate on results 
obtained on predeaeration of the warm seawater. The paper 
discusses the definition of performance and test parameters, equip- 
ment and instrumentation, results and conclusions, and applicability 
of the results to net power-producing experiment. 


19916 (SERVTP-253-3561, pp. 147-175) Direct-contact con- 
denser. Zangrando, F. Solar Energy Research Inst., Golden, CO 
(USA). Sep 1990. In Results of scoping tests for open-cycle OTEC 
[ocean thermal energy conversion] components operating with sea- 
water. 318p. Order Number DE89009514. Source: OSTI; NTIS. 
The direct-contact condenser (DCC) is a chamber in which the 
steam emanating from the turbine is exposed directly to cold sea- 
water for condensation. The seawater is distributed over packing 
material that has a large surface area per unit volume so that the 
steam encounters a large seawater surface on which to condense. 
The condensate flows out of the chamber with the warmed seawa- 
ter. The noncondensable gases, introduced with the steam and 
liberated from the cold seawater, are exhausted to ambient through 
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a vacuum pump system. Extensive work has been carried out at 
SERI to develop a DCC for OC-OTEC applications using structured 
packing. The specific objectives of tests reported in this chapter 
were to (1) establish the seawater performance of DCCs operating 
at OC-OTEC conditions, (2) quantify the effect of principal parame- 
ters influencing component performance, (3) validate the DCC 
computer models, and (4) generate data for use in the design of a 
net power-producing experiment (NPPE) in which net power will be 
produced for the first time using OC-OTEC technology. These ob- 
jectives were met successfully, and the results are summarized 
here. 


1409 Solar Thermal Utilization 
Refer also to citation(s) 20280 


19917 (EUR-—13093) Survey of the existing building stock 
to assess the passive solar potential: Final report. Olesen, O. 
(Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Varmeisolering). Commission of\the European Communities, Lux- 
embourg (Luxembourg). Directorate General Telecommunications, 
Information Industries and Innovation; Danmarks Tekniske Hoe- 
jskole, Lyngby (Denmark). Lab. for Varmeisolering. 1990. 118p. 
Sponsored by Commission of the European Communities, Brussels 
(Belgium). Contract No. EN3S-0038-DK(B). Source: OSTI; NTIS 
(US Sales Only); Office for Official Publications of the European 
Communities, 2, rue Mercier, L-2985 Luxembourg. 

The purpose of this investigation is to focus on the possibilities 
of utilization of passive solar features in the existing building stock. 
The aim is to get an overall view of the utilization possibilities, to 
compare the different measure’s ability to adapt the existing build- 
ing stock and to examine the constraint that might limit the 
possibilities. As the passive solar measures are an integrated part 
of a building the concept therefore opens up for many new inter- 
esting solutions, but requires also careful investigation of the 
impact on the thermal balance and human comfort in a building. A 
sample of 67 buildings (174 households) representing the Danish 
building stock quite well has been investigated. Information regard- 
ing geometry and construction has been recorded and the 
overshadowing effect of facades and roofs possibile for application 
of passive solar measures investigated. Many different passive so- 
lar measures can be applied. The most important are: Changed 
window area. Improved window construction. Better glazing or 
movable insulation etc. Attached sunspaces. Solar walls. Roof- 
space collectors. Increase of heat storage capacity in building. 
Reduction of the overshadowing effect. The different measures 
vary much in the requirements to the building, installation and in 
the expected benefits. 9 refs., 23 figs. 


19918 (NEI-DK-555) Small marketed hot water solar heat- 
ing systems using low flow operation. Furbo, S. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varmeisolering. 
Jan 1990 10p. Contract ENS-16143/14-1. Order Number 
DE91793006. Source: OSTI; NTIS (US Sales Only). 

A small hot water solar heating system with low flow operation 
was installed in 3 Danish houses. The measurements of the ther- 
mal performance of the systems during one year of operation are 
presented. (CLS). 


19919 (SAN-16306-12) Testing and design of solar 
cooling systems employing liquid dessicants: Regenere- 
tor/dehumidifier experiments in Colorado State Univ 
Solar House 2: Final report, 1987-1988. Lenz, T.; Loef, G.O.G.; 
Flaherty, M.; Misra, S.; Patnaik, S. Colorado State Univ., Fort 
Collins, CO (USA). Solar Energy Applications Lab. May 1989. 84p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG03-86SF16306. Order Number DE91012149. Source: OSTI; 
NTIS; GPO Dep. 

An open cycle liquid desiccant cooling system with cooling ca- 
pacity of 3 tons (10.5 kW) a subject of research at Colorado State 
University. The system comprises two main units: the dehumidifier 
and the regenerator. Lithium bromide is the desiccant solution that 
dehumidifies the air stream during a counter-current, liquid-gas 
contacting in the packed tower. The regenerator concentrates the 
lithium bromide solution during a similar gas-liquid contacting using 





solar heated air with the only difference being that the direction of 
heat and mass transfer are reversed in this unit. The earlier stud- 
ies conducted on the dehumidifier revealed significant departures 
from an energy balance closure. An attempt has been made to 
provide a realistic energy balance closure to the dehumidifier side. 
This has resulted in substantial re-calibration of the major instru- 
ments involved. Performance data of the entire system with the 
regenerator and dehumidifier operated in coupled mode have been 
presented. An optimization scheme to predict operating conditions 
suited for best performance of the two units, for varying ambient 
temperature and humidity to the dehumidifier, has been devised. 
15 refs., 20 figs., 8 tabs. 


1410 Solar Collectors and Concentrators 
Refer also to citation(s) 19909, 20735 


19920 (ETDE-mf-—1788439) Kloeckner solar heating system 
Astron. System Thermomax. Planning and installation. Kioeck- 
ner Waermetechnik GmbH, Duisburg (Germany, F.R.). [1991] 47p. 
(in German). Order Number DE91788439. Source: OSTI; NTIS 
(US Sales Only). 

The climatic conditions in Central Europe have led to the devel- 
opment of the Astron solar collector. With this high-performance 
evacuated tube collector system, Thermomax, using solar energy 
makes sense even at this latitude. The system can be used as a 
supplement to or extension of conventional heating systems. The 
structure and characteristics of the collector are demonstrated 
through numerous tables, diagrams and illustrations. Studies show 
that during the summer months a solar heating system can be re- 
sponsible for up to 100% of the hot water production in a building. 
A further important use is for heating open-air and indoor 
swimming-pooils. (BWI). 


1420 Heat Storage 


19921 (ORNL/TM—11541) Wallboard with latent heat 
storage tor e solar applications. Kedi, R.J. Oak Ridge Na- 
tional Lab., TN (USA). May 1991. 44p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. Order 
Number DE91012631. Source: OSTI; NTIS; GPO Dep. 

Conventional wallboard impregnated with octadecane paraffin is 
being developed as a building material with latent heat storage for 
passive solar and other applications. impregnation was 
accomplished simply by soaking the wallboard in molten wax. Con- 
centrations of wax in the combined product as high as 35% by 
weight can be achieved. Scale-up of the soaking process, from 
small laboratory samples to full-sized 4- by 8-ft sheets, has been 
successfully accomplished. The required construction properties of 
wallboard are mairitained after impregnation, that is, it can be 
painted and spackled. Long-term, high-temperature exposure tests 
and thermal cycling tests showed no tendency of the paraffin to mi- 
grate within the wallboard, and there was no deterioration of 
thermal energy storage capacity. In support of this concept, a com- 
puter model was developed to handle thermal transport and 
Storage by a phase change material (PCM) dispersed in a porous 
media. The computer model was confirmed by comparison with 
known analytical solutions and also by comparison with tempera- 
tures measured in wallboard during an experimentally generated 
thermal transient. Agreement between the model and known solu- 
tion was excellent. Agreement between the model and thermal 
transient was good, only after the model was modified to allow the 
PCM to melt over a temperature range, rather than at a specific 
melting point. When the melting characteristics of the PCM, as de- 
termined from a differential scanning calorimeter plot, were used in 
the model, agreement between the model and transient data was 
very good. 11 refs., 25 figs., 2 tabs. 


1430 Health and Safety 


19922 (BNL-45907) Environmental, health and safety 
issues associated with the manufacture and use of I-VI photo- 
voltaic devices. Moskowitz, P.D.; Fthenakis, V.M. Brookhaven 
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National Lab., Upton, NY (USA). Oct 1990. 9p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-9010260-2: 1990 photovoltaic module reliability workshop, 
Denver, CO (USA), 22-25 Oct 1990). Order Number DE91013971. 
Source: OSTI; NTIS; GPO Dep. 

Federal and state agencies have classified cadmium and sele- 
nium compounds as hazardous. Consequently, facilities using 
these materials are subject to various regulations and guidelines 
developed by these agencies. The intent of these guidelines is to 
protect worker and public health from accidental and routine chemi- 
cal exposures. In this context, the agencies provide specific limits 
on public and occupational exposures, and generalized guidance 
on methods or approaches for attaining such limits. This paper 
gives background information on the toxicology and ph 
of cadmium and selenium compounds, and review several newly 
proposed or adopted federal and state regulations which can affect 
photovoltaic manufacturing facility operations using these and other 
similar chemicals. 25 refs., 1 fig., 2 tabs. 


19923 (BNL-46136) Modeling the atmospheric 
of accidentally released heavy from photovoltaic cell 
manutacturing facilities. Fthenakis, V.M. Brookhaven National 
Lab., Upton, NY (USA). Dec 1986. 57p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH00016. Order 
Number DE91013530. Source: OSTI; NTIS; GPO Dep. 

Many hazardous gases used in the photovoltaic cell industry are 
heavier than air. Following an accidental release, their dispersion 
in air, differs from the dispersion of a neutrally buoyant gas and, as 
such, it requires special consideration. This report reviews and 
evaluates basic theoretical models and selected computer codes. 
Model results also are compared with experimental data. Disper- 
sion of selected releases from a hypothetical photovoltaic cell 
manufacturing facility are modeled using several computer codes 
for the dispersion of heavy gas and neutrally buoyant gas. Using 
the buoyant gas code for simulations of heavy gas greatly overesti- 
mates the distances a heavy gas cloud travels under the worst 
meteorological conditions until it dilutes to concentrations that are 
harmless. 30 refs., 10 tabs. 
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19924 (CONF-9103105—) The geothermal pertnership: in- 
dustry, utilities, and government meeting the challenges of the 
90's: Proceedings. USDOE Assistant Secretary for Conservation 
and Renewable Energy, Washington, DC (USA). Geothermal Div. 
[1991]. 201p. Sponsored by USDOE, Washington, DC (USA). From 
9. geothermal program review: the geothermal partnership— 
industry, utilities and govemment meeting the challenges of the 
90's; San Francisco, CA (USA); 19-21 Mar 1991. Order Number 
DE91013163. Source: OSTI; NTIS; GPO Dep. 

Each year the Geothermal Division of the US Department of En- 
ergy conducts an in-depth review of its entire geothermal R&D 
program. The conference serves several purposes: a status report 
on current R&D activities, an assessment of progress and prob- 
lems, a review of management issues, and a technology transfer 
opportunity between DOE and the US geothermal community. This 
year’s conference, Program Review IX, was held in San Francisco 
on March 19-21, 1991. The theme of this review was “The 
Geothermal Partnership — industry, Utilities, and Government Meet- 
ing the Challenges of the 90's.” The importance of this partnership 
has increased markedly as demands for improved technology must 
be balanced with available research resources. By working cooper- 
atively, the geothermal community, including industry, utilities, DOE, 
and other state and federal agencies, can more effectively address 
common research needs. The challenge currently facing the 
geothermal partnership is to strengthen the bonds that ultimately 
wiil enhance opportunities for future development of geothermal re- 
sources. Program Review IX consisted of eight sessions including 
an opening session. The seven technical sessions included 
presentations by the relevant field researchers covering DOE- 
sponsored R&D in hydrothermal, hot dry rock, and geopressured 
energy and the progress associated with the Long Valley Ex- 
ploratory Well. Individual papers have been cataloged separately. 
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1502 Geology and Hydrology of Geothermal Sys- 
tems 


Refer also to citation(s) 19930 


19925 (DOE/ID/12757-1) The Moana geothermal system in 
Reno, Nevada: A hydrologic, geochemical, and thermal analy- 
sis. Jacobson, E.A.; Johnston, J.W. Nevada Univ., Reno, NV 
(USA). Water Resources Center. Mar 1991. 181p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG07-881D12757. 
Order Number DE91013155. Source: OSTI; NTIS; GPO Dep. 

Publication No. 41131. 

The Moana geothermal systems, located in Reno, Nevada, is a 
moderate-temperature geothermal resource used for space heating 
applications. Both historic and new hydrologic, thermal, and 
groundwater chemistry data were collected to evaluate the Moana 
system and to develop a calibrated numerical model of the 
geothermal aquifer for investigation of resource development sce- 
narios. The new data collection consisted of static water level 
measurements and temperature with depth measurements for a 
13-month period at 26 geothermal weils to investigate hydrologic 
and thermal changes with time. in addition, groundwater chemistry 
sampling at 10 wells was used to evaluate mixing of thermal and 
nonthermal waters. Collected information indicates that in the most 
heavily used portion of the geothermal aquifer, the hydraulic heads 
have declined. This decline may induce additional leakage of 
cooler water from the overlying unconfined aquifer and lead to de- 
creased temperatures at well locations in the geothermal aquifer. 
The groundwater chemistry data show concentration changes with 
temperature for boron, chloride, fluoride, lithium, and bicarbonate 
that are a function of the degree of mixing of thermal and nonther- 
mal waters. Temporal changes in these constituents may be used 
as an indication of relative temperature changes in the geothermal 
system caused by mixing at a given location. An attempt was 
made to use the hydraulic head and maximum temperature data to 
develop a calibrated numerical model! tor the Moana geothermal 
system. However, lack of information about the horizontal and ver- 
tical thermal! and fluid fluxes made the development of a calibrated 
model not possible at this time. 25 refs., 54 figs., 6 tabs. 


1503 Geothermal Exploration and Exploration 
Technology 


19926 (LBL-28878) A gravity model for the Coso geother- 
mai area, Calitornia. Feighner, M.A.; Goldstein, N.E. Lawrence 
Berkeley Lab., CA (USA). Aug 1990. 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00098. (CONF- 
900823—13: Annual meeting of the Geothermal Resources Council 
and international symposium on geothermal energy, Kailua Kona, 
Hi (USA), 20-24 Aug 1990). Order Number DE91011874. Source: 
OSTI; NTIS; GPO Dep. 

Two- and three-dimensional gravity modeling was done using 
gridded Bouguer gravity data covering a 45 x 45 km region over 
the Coso geothermal area in an effort to identify features related to 
the heat source and to seek possible evidence for an underlying 
magma chamber. Isostatic and terrain corrected Bouguer gravity 
data for about 1300 gravity stations were obtained from the US 
Geological Survey. After the data were checked, the gravity values 
were gridded at 1 km centers for the area of interest centered on 
the Coso volcanic field. Most of the gravity variations can be 
explained by two lithologic units: (1) low density wedges of Quar- 
ternary alluvium with interbedded thin basalts (2.4 g/cm*) filling the 
Rose Valley and Coso Basin/indian Wells Valley, and (2) low 
density cover of Tertiary volcanic rocks and intercalated Coso For- 
mation (2.49 g/em®). A 3-D iterative approach was used to find the 
thicknesses of both units. The gravity anomaly remaining after 
effects from Units 1 and 2 are removed is a broad north-south- 
trending low whose major peak lies 5 km north of Sugarloaf 
Mountain, the largest of the less than 0.3 m.y. old rhyolite domes 
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in the Coso Range. Most of this residual anomaly can be ac- 
counted for by a deep, low-density (2.47 g/cm®) prismatic body 
extending from 8 to about 30 km below the surface. While some of 
this anomaly might be associated with fractured Sierran granitic 
rocks, its close correlation to a low-velocity zone with comparable 
geometry suggests that the residual anomaly is probably caused a 
large zone of partial melt underlying the rhyolite domes of the 
Coso Range. 12 refs., 9 figs. 


1505 Economic, Industrial, and Business Aspects 


19927 (DOE/ID/12693—-1, pp. 23-31) Development of a US 
direct-heat utilization data base. Lienau, P.J.; Lund, J.W.; Cul- 
ver, G. Oregon Inst. of Tech., Klamath Falls, OR (USA). Geo-Heat 
Center. [1990]. In Direct use R & D assistance. Final report, Jan- 
uary 1988-September 1990. 7ip. Order Number DE91009976. 
Source: OSTI; NTIS. 

Compiled data and a report on the utilization of low temperature 
geothermal resources are presented for: space and district heat- 
ing, geothermal heat pumps, greenhouses, aquaculture, resorts/ 
pools, industrial processes, and enhanced oil recovery. To charac- 
terize how and where geothermal energy is used, the extent of that 
use, the economics and growth trends. Develop a computerized 
data base that will facilitate periodic updates. Introduction The use 
of low-temperature (40 to 300°F) geothermal resources for direct- 
heat applications has increased significantly since the late 1970s. 
The oil price increases of the 1970s revived interest in the use of 
geothermal! resources as alternative energy source. Beginning in 
1978, DOE initiated numerous programs that also caused signifi- 
cant growth in the industry. The use of geothermal heat pumps 
contributed to the growth, starting in 1980. 


19928 (ETDE-mf—1785605) Cost benefit model for geother- 
mal HDR piants with applications to the geothermal conditions 
in the Upper Rhine Valley. Final report. Kappeimeyer, O.; 
Smolka, K. Geothermik Consult GmbH, Passau (Germany, F.R.); 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.). May 1990 77p. (In German). Contract BMFT 
0326425A;CEC EN3G-0052-D. Order Number DE91785605. 
Source: OSTI; NTIS (US Sales Only). 

The main objective of the investigations was the development of 
a computer aided cost benefit mode! for geothermal energy pro- 
duction with special consideration of Hot Dry Rock systems. The 
model was applied for the evaluation of the HDR-feasibility at 
different sites (Landau, Stockstadt, Bruchsal, Leopoldshaten, Al- 
tenheim) in the Upper Rhine Valley, where small oil fields provide 
data on relevant properties. The work was performed within the 
scope of a French German Project at Soultz sous Forets; the 
project management was rendered jointly with the French coordina- 
tor. The computer program HDREC was developed; the modular 
structure of this program allows an economic analysis and opti- 
mization of each main component of a HDR plant. The core of the 
program is the modelization of heat generation and drawdown in a 
HDR reservoir and the determination of the parasitic energy 
demand for the pumps driving the circulation through the HDR sys- 
tem. (orig/HP) With 43 refs., 9 tabs., 24 figs. 


1506 Environmental Aspects 
Refer also to citation(s) 19935 


19929 (DOE/ID/13040-T1) Vertical pump turbine oil envi 
ronmental evaluation. Culver, G. Oregon Inst. of Tech., Klamath 
Falls, OR (USA). Geo-Heat Center. Apr 1991. 36p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG07-901D13040. 
Order Number DE91013033. Source: OSTI; NTIS; GPO Dep. 

In Oregon low-temperature geothermal injection well construc- 
tion, siting and receiving formations requires approval by the Water 
Resources Department (OWRD). In addition, the Oregon Depart- 
ment of Environmental Quality (ODEQ) has regulations concerning 
injection. Conversations with the OWRD and ODEQ representa- 
tives indicated they were very concerned about the potential for 
contamination of the geothermal (and cooler but hydraulically con- 
nected) aquifers by oils and grease. Their primary concern was 
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over the practice of putting paraffin, motor oils and other hydrocar- 
bons in downhole heat exchanger (DHE) wells to prevent 
corrosion. They also expressed considerable concern about the 
use of oil in production well pumps since the fluids pumped would 
be injected. Oregon (and Idaho) prohibit the use of oil-lubricated 
pumps for public water supplies except in certain situations where 
non-toxic food-grade lubricants are used. Since enclosed-lineshaft 
oil-lubricated pumps are the mainstay of direct-use pumping equip- 
ment, the potential for restricting their use became a concern to 
the Geo-Heat Center staff. An investigation into alternative pump 
lubrication schemes and development of rebuttals to potential re- 
strictions was proposed and approved as a contract task. (SM) 


1507 Products and By-Products 


19930 (DOE/ID/12945—1) Hydrocarbons associated with 
brines from wells: Annual report, fiscal 1990. 
Keeley, D.F.; Meriwether, J.R. University of Southwestern 


Louisiana, Lafayette, LA (USA). [1991]. 31p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FC07-901D12945. 
Order Number DE91012405. Source: OSTI; NTIS; GPO Dep. 

The measurement of the basic physical chemical properties of 
the components of brine produced in the US DOE geopressured 
wells is necessary to provide the fundamental data necessary for 
understanding the mechanisms by which constituents of petroleum 
migrate and are partitioned into different phases in various geologic 
strata. The cryocondensate materials, which we sample, are 
present in the geopressured brines of all the wells observed to 
date. These materials are a complex mixture of aromatic com- 
pounds ranging in complexity from benzene to highly substituted 
anthracenes. While data is available for room temperature and for 
solutions of pure water, there is little earlier information on these 
compounds in solutions of higher salinity and at elevated tempera- 
tures. Our work extended the basic solubility data for benzene and 
toluene (two of the major aromatic constituents of the geopres- 
sured brine) to higher sodium chloride concentrations. The 
techniques we have developed during the course of this work al- 
lows us to make solubility measurements with precision and to 
make major contributions to the basic literature. It is important to 
realize that reliable data on these fundamental quantities comes 
only with great attention to detail and an insistence on consistency 
and reproducibility. To determine the solubility of one compound at 
one set of conditions requires the manual injection of a minimum of 
45 samples into a gas chromatograph and an analysis of each 
chromatogram. 10 figs., 10 tabs. 
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19931 (DOE/ID/12578-2-Vol.1) Design and operation of a 
geothermal hybrid power : Final re- 
port, Volume 1. Campbell, R.G.; Hattar, M.M. Hott (Ben) Co., 
Pasadena, CA (USA). Feb 1991. 180p. ‘ed by USDOE, 
Washington, DC (USA). DOE Contract AC0O7-851D12578. Order 
Number DE91012196. Source: OSTI; NTIS; GPO Dep. 
Geopressured-geothermal resources can contribute significantly 
to the national electricity supply once technical and economic ob- 
stacles are overcome. Power plant performance under the harsh 
conditions of a geopressured resource was unproven, so a demon- 
stration power plant was built and operated on the Pleasant Bayou 
geopressured resource in Texas. This one megawatt facility pro- 
vided valuable data over a range of operating conditions. This 
power piant was a first-of-a-kind demonstration of the hybrid cycle 
concept. A hybrid cycle was used to take advantage of the fact 
that geopressured resources contain energy in more than one form 
— hot water and natural gas. Studies have shown that hybrid cycles 
can yield thirty percent more power than stand-alone geothermal 
and fossil fuel power plants operating on the same resource. In the 
hybrid cycle at Pleasant Bayou, gas was burned in engines to gen- 
erate electricity directly. Exhaust heat from the engines was then 
combined with heat from the brine to generate additional electricity 
in a binary cycle. Heat from the gas engine was available at high 
temperature, thus improving the efficiency of the binary portion of 
the hybrid cycle. Design power output was achieved, and 3445 
MWh of power were sold to the local utility over the course of the 


test. Plant availability was 97.5% and the capacity factor ot over 
80% for the extended run at maximum power production. The hy- 
brid cycle power plant demonstrated that there are no technical 
obstacles to electricity generation at Pleasant Bayou. 14 refs., 38 
figs., 16 tabs. 


19932 (DOE/D/12693-1, Pe. 5-19) A materials and equip- 
ment review of selected US geothermal district 
systems. Rafferty, K.D. Oregon Inst. of Tech., Klamath Falls, OR 
(USA). Geo-Heat Center. [1990]. In Direct use R & D assistance. 
Final report, January 1988-September 1990. 71p. Order Number 
DE91009976. Source: OSTI; NTIS. 

This report discusses performance of materials and equipment in 
13 geothermal district heating systems. Specific areas of investiga- 
tion included equipment type and materials of construction for: 
production facilities, central plants, distribution, customer connec- 
tions, and disposal. Characterization of components with the 
highest incidence of problems, which were to be documented and 
reported on the solutions employed, is also included. In addition, 
successful performance of various components and materials were 
to be highlighted. Most of the systems included in this review have 
logged a minimum of 5 years operating experience. As such, they 
have encountered many of the problems likely to occur as a result 
of fluid chemistry and initial design. Table 1 presents an introduc- 
tion to the systems included in report. As indicated, these systems 
are located generally in the western U.S. and particularly concen- 
trated in the states of Nevada, California, Idaho and Oregon. All of 
the systems have experienced equipment problems of one sort or 
another. Difficulties tend to be associated with one of the following 
areas: production facilities, central distribution, customer 
connections, metering and disposal. Each of these areas is dis- 
cussed in detail. 


19933 (DOE/ID/12693—1, pp. 20-23) Downhole heat ex- 
changer wellbore/aquiter interaction research and worldwide 
utilization. Culver, G. Oregon inst. of Tech., Klamath Falls, OR 
(USA). Geo-Heat Center. [1990]. In Direct use R & D assistance. 
Final report, January 1988-September 1990. 7ip. Order Number 
DE91009976. Source: OSTI; NTIS. 

This paper discusses experiments that would provide insight into 
wellbore/aquifer interaction and thereby provide more information 
on which to base downhole heat exchanger design. Determination 
of how widespread the use of DHEs and inform both current users 
and potential users of DHEs what is being done by whom through- 
out the world, to open lines of communication and cooperation. 
The use of DHEs for residential and small commercial space and 
water heating, and other applications has several desirable fea- 
tures. Systems are nearly or completely passive - little or no water 
or steam is produced from the well reducing or eliminating disposal 
problems, or the need for injection wells. Initial costs of pumps and 
installation are eliminated or reduced along with maintenance and 
pumping power. Residential and small commercial systems can 
operate with no outside energy consumption at all - a decided ad- 
valteaggrahine dhatthiing io Guile eo es Grae. 
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19934 (DOE/ID/12693—1, pp. 31-51) Piping materials for 
geothermal district heating system. Rafferty, K. Oregon inst. of 
Tech., Klamath Falls, OR (USA). Geo-Heat Center. [1990]. In Di- 
rect use FR. & D assistance. Final report, January 1 
1990. 71p. Order Number DE91009976. Source: OSTI; NTIS. 
This report provides information to the district heating industry 
regarding transmission and distribution piping on: relative costs, 
purchase considerations, existing material performance, and new 
products. The use of uninsulated piping in geothermal district 
heating systems are analyzed. Introduction transmission and distri- 
bution piping can constitute a significant cost component in a 
rmal system. For district heating systems, the cost associ- 
ated with the distribution network is frequently 40-60% of the 
overall capital cost of the project. For this reason, it is important to 
select the least cost material which is suitable for the application. 
The information contained in this report is intended to provide a 
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background for the selection of piping for direct buried service in 
low temperature (<250°F) geothermal district heating systems. 
Historically, most piping (approximately 55%) in these systems was 
of asbestos cement construction. This material was very successful 
in terms of installed cost and chemical compatibility with the fluids. 
Unfortunately, concern regarding the health related aspects of as- 
bestos cement products has rendered this product unusable from a 
practical standpoint. As a result, it is important to identify cost ef- 
fective alternative piping materials for future project constructions. 
Finally, several new products have recently become available. The 
Suitability of and cost associated with these products should be 
evaluated for geothermal application. This report addresses only 
pre-insulated and bare piping products of 2 inch and larger, nomi- 
nal size. Included are sections on existing installed piping by type, 
operator/designer preference with regard to material, performance 
of existing installed piping, cost considerations, and insulated ver- 
sus uninsulated piping. 


19935 (LA-UR-91-1164) Hot dry rock heat mining: An al- 
ternative energy progress report. Duchane, D.V. Los Alamos 
National Lab., NM (USA). [1991]. 17p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
910809—1: International symposium on energy and environment, 
Espoo (Finland), 25-28 Aug 1991). Order Number DE91011393. 
Source: OSTI; NTIS; GPO Dep. 

Mining Heat from the hot dry rock (HDR) resource that lies be- 
neath the earth’s crust may provide an almost inexhaustible supply 
of energy for mankind with minimal environmental effects. In the 
heat mining process, water is pumped down an injection well into a 
mass of hydraulically fractured hot rock. As the water flows under 
high pressure through the opened rock joints, it becomes heated 
by the rock. It is returned to the surface through a production well 
(or wells) located some distance from the injector where its thermal 
energy is recovered by a heat exchanger. The same water is then 
recirculated through the system to extract more thermal energy. in 
this closed-loop process, nothing but heat is released to the envi- 
ronment during normal operation. The technical feasibility of HDR 
heat mining already has been proven by field testing. A long-term 
flow test is scheduled to begin in 1991 at the world’s largest HDR 
heat mine in New Mexico, USA, to demonstrate that energy can be 
produced from HDR on a continuous basis over an extended time 
period. Significant HDR programs are also underway in several 
other countries. The paper describes the HDR resource, the heat 
mining concept, environmental characteristics, economics, develop- 
ments at Los Alamos to date, and HDR development outside the 
US. 15 refs., 5 figs., 2 tabs. 


19936 (LBL-30173) Numerical studies of cold water injec- 
tion into vapor-dominated geothermal systems. Lai, C.H; 
Bodvarsson, G.S. Lawrence Berkeley Lab., CA (USA). Jan 1991. 
27p. Sponsored by California State Lands Commission, Sacra- 
mento, CA (USA); USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-910308-1: Western regional meeting 
and exhibition of the Society of Petroleum Engineers (SPE), Long 
Beach, CA (USA), 20-22 Mar 1991). Order Number DE91012295. 
Source: OSTI; NTIS; GPO Dep. 

Recent reservoir pressure and steam flow rate declines at The 
Geysers geothermal field in California have attracted interest in 
studies of increased cold water injection into this system. In this 
paper, numerical studies of such injection into a fractured vapor- 
dominated reservoir are conducted using a two-dimensional radial, 
double-porosity model. The results obtained indicate that cold wa- 
ter injection into superheated (low-pressure) zones will greatly 
enhance the productivities of steam wells. injection into two-phase 
zones with significant liquid reserves in the matrix blocks does not 
appear to aid in steam recovery until most of the original liquid re- 
serves are depleted. Sensitivity studies are conducted over the 
range of fracture and matrix permeabilities applicable to the Gey- 
sers. The sensitivity of the grid size is also conducted, and shows 
very large grid effects. A fine vertical space discretization near the 
bottom of the reservoir is necessary to accurately predict the boil- 
ing of the injected water. 28 refs., 15 figs., 3 tabs. 
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19937 (DOE/IR/05106-T149) The eart heat pump: 
Utilizing Innovative technology in single tamily rehabilitation 
strategies. Urban Consortium for Technology Initiatives (USA). En- 
ergy Task Force; Houston, City of, TX (USA). Nov 1989. 107p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-781R05106. Order Number DE91013444. Source: OSTI; 
NTIS; GPO Dep. 

The study examines the feasibility of incorporating the use of 
earth-coupied heat pump technology in single-family housing reha- 
bilitation projects, based on energy conservation attributes and 
financial considerations. Following evaluation of a theoretical model 
which indicated that installations of the heat pumps were feasible, 
the heat pumps were tested under actual conditions in five single 
family housing units which were part of the Urban Homesteading 
Program, and were matched with comparable units which did not 
receive special treatment. Energy consumption information was 
collected for all units for twelve months. Variables were identified, 
and the data was analyzed for individual housing units and 
compared with the results predicted by the theoretical model to de- 
termine the practicality of incorporating such technology in large 
scale rehabilitation projects. 14 refs., 14 figs., 3 tabs. 
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19938 (ECN-91-001) Regulations for the type-certification 
of wind turbines: Technical criteria: Preliminary draft of NEN 
6096/2, version 1.0, 26 November 1990. Stam, W.J. (ed.). 
Netherlands Energy Research Foundation, Petten (Netherlands). 
Feb 1991. 75p. Order Number DE91778860. Source: OSTI; NTIS 
(US Sales Only). 

The technical criteria used in the type certification of wind tur- 
bines in the Netherlands are given. They are part of the regulations 
for the type certification of wind turbines. The criteria apply to 
factory-made, mass-produced, electricity-producing wind turbines 
connected to the electrical grid which have a horizontal axis and a 
rotor diameter greater than 5 m. The criteria laid down in these 
documents have been taken from or refer to a number of existing 
standards, guidelines, working documents, research results and 
practical experience. The certification is divided into three main 
stages. For each stage criteria have been formulated: design as- 
sessment in section 4, type testing in section 5, and assessment of 
modifications, incidents and operating experience in section 6. Sec- 
tion 3 summarizes the relevant definitions, which are meant to 
clarity terms within the context of this document. The objective of 
the certification criteria is to ensure that wind turbines installed in 
the Netherlands which satisfy these criteria will, during their 
expected life: cause no danger, damage or nuisance to the sur- 
rounding area, as defined in the Hinderwet (Nuisance Act), and 
provide energy in an efficient manner. If the manufacturer can 
demonstrate that, without deviating from the above-stated objec- 
tive, other criteria are applicable in the case of a particular design, 
then these other criteria can be accepted by the certificating au- 
thority. 3 figs., 23 refs., 5 tabs., 2 apps. 
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19939 (SERV/TP-257-3757) Worldwide wind/diese!l 

power system study: Potential applications and technical is- 
sues: Final subcontract report, July 1, 1989—January 31, 1990. 
King, W.R. (Science Applications International Corp., McLean, VA 
(USA)); Johnson, B.L. Ill. Solar Energy Research Inst., Golden, CO 
(USA); Science Applications International Corp., McLean, VA 
(USA). Apr 1991. 104p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-83CH10093. Order Number 
DE91002160. Source: OSTI; NTIS; GPO Dep. 

The world market potential for wind/diesel hybrid technology is a 
function of the need for electric power, the availability of sufficient 
wind resource to support wind/diesel power, and the existence of 
buyers with the financial means to invest in the technology. This 
study includes data related to each of these three factors. This 
study does not address market penetration, which would require 
analysis of application specific wind/diesel economics. Buyer pur- 
chase criteria, which are vital to assessing market penetration, are 
discussed only generally. Countries were screened for a country- 
specific market analysis based on indicators of need and wind 
resource. Both developed countries and “less developed countries” 
(LDCs) were screened for wind/diesel market potential. Based on 
the results of the screening, ten countries showing high market po- 
tential were selected for more extensive market analyses. These 
analyses provide country-specific market data to guide wind/diesel 
technology developers in making design decisions that will lead to 
a competitive product. Section 4 presents the country-specific data 
developed for these analyses, including more extensive wind re- 
source characterization, application-specific market opportunities, 
business conditions, and energy market characterizations. An at- 
tempt was made to identify the potential buyers with ability to pay 
for wind/diesel technology required to meet the application-specific 
market opportunities identified for each country. Additionally, the 
country-specific data are extended to corollary opportunities in 
countries not covered by the study. Section 2 gives recommenda- 
tions for wind/diesel research based on the findings of the study. 
86 refs. 
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19940 (DOE/ER-0484P, pp. 58-59) New airfoils tor wind in- 
dustry: Improves longevity and performance. USDOE Office of 
Energy Research, Washington, DC (USA). Jan 1991. In Technol- 
ogy 90. Accomplishments in technology transfer from DOE and its 
laboratories. 192p. Order Number DE91005072. Source: OSTI; 
NTIS; INIS. 

The US wind industry may soon take flight on new wings - the 
world’s first blades designed specifically to meet the special operat- 
ing requirements of horizontal-axis wind turbines. The uniquely 
shaped blades could reduce wind energy costs by as much as 
20%. A commercial wind turbine equipped with the lightweight 
blades recently experienced a 15 to 20% increase in energy output 
at wind speeds ranging from 10 to 25 miles per hour. The turbine 
is located in the heart of a huge wind power pliant near Palm 
Springs, California, where turbulent winds often lead to blade dam- 
age and failure. Blades have been one of the biggest problems for 
the wind industry, both in terms of performance and longevity. Until 
now, wind turbine blades were designed using conventional aircraft 
airfoils; however, the use of these airfoils creates problems for the 
wind industry. Because biades with conventional airfoils produce 
excessive power at high wind speeds, they cause generators and 
transmissions to burn out. To limit excessive peak power, wind tur- 
bine operators often change the pitch of standard blades. This 
practice can result in greater blade stress, which leads to early 
structural failure. At medium wind speeds, however, blades de- 
signed with conventional airfoils produce insufficient energy. Also, 
when the leading edge becomes soiled, primarily from a buildup of 
dead insects, the energy output decreases. The new SERI blades 
help eliminate these problems because their specially designed, 
cross-sectional shapes govern the air flow around the blade. 


19941 (ECN-C—91-010) High cycle fatigue testing of glass 
fibre reinforced polyester and welded structural! detalis. Bach, 


P.W. Netherlands Energy Research Foundation, Petten (Nether- 
lands). Mar 1991. 88p. Contract EC EN3W-0041-D (B);Contract 
NOVEM 41.33-017.40/25.300-0 Order Number DE91778829. 
Source: OSTI; NTIS (US Sales Only). 

In order to allow a safe and economic design of wind turbines it 
is necessary to determine the high cycle fatigue properties of ma- 
terials and substructures used in rotor blades. High cycle fatigue 
properties were determined with coupon specimens from glass 
fibre reinforced polyester plates, produced under industrial condi- 
tions. For two stress ratios (R = 0.1 and R = —1) and for two 
failure criteria (fracture and 10% stiffness reduction), constant am- 
plitude fatigue curves («-n) are obtained. The results indicate that a 
’ ue limit will only exist in the very high cycle range (approx. 

0°). An experimental program to investigate the effect of 
saad (high-low step tests) on the constant amplitude (c.a.) fa- 
tigue performance of glass fibre polyester coupons was performed. 
Subsequently, fatigue tests were carried out with a reference load 
sequence, WISPER, on glass fibre/polyester coupons and welded 
structural details. The results of the high-low step tests show, con- 
trary to the expectation, not the detrimental effect on. the c.a. 
fatigue life at R = 0.1. However, at R = —1, the c.a. fatigue life is 
reduced in the higher stress range, probably due to an additional 
damage mechanism (micro-buckling). The WISPER tests on the 
glass fibre reinforced polyester show that the fatigue life 
can be predicted within the usual scatter by a linear damage accu- 
mulation calculation based on a modified Mandell type of «-n curve. 
From the results of the WISPER tests on two welded structural 
details it is concluded that a Dutch standard for fatigue is conser- 
vative, although the margin becomes small in the higher stress 
range. 24 figs., 18 refs., 8 tabs., 3 apps. 


19942 (ECN-I-91-021) Preliminary study on measurement 
of pressures and velocities on a rotating HAWT biede. 
Cervenka, S.; Schepers, J.G. Netherlands Energy Research Foun- 
dation, Petten (Netherlands). Mar 1991. 36p. Order Number 
DE91778872. Source: OSTI; NTIS (US Sales Only). 

Measurement methods and instrumentation required to measure 
the influence of biade rotation and instationary effects on aerofoil 
coefficients and inflow conditions are described. Measurements will 
be carried out on a HAWT (Horizontal Axis Wind Turbine) of inter- 
mediate size. The aerofoil coefficients will be derived from 
chordwise distribution of surface pressures at three radial stations. 
Inflow velocity vector will be measured with a five-hole pitot probe. 
Electrode pressure scanning method was selected to measure 
pressure. Two possible measurement systems based on this 
method were examined. The system selected miniature pressure 
scanners, a PC-AT compatible computer as data acquisition unit 
and an automatic calibration and purge system. Temperature ef- 
fects on accuracy of pressure transducers are minimized by 
establishing calibration coefficients on-line prior to each measure- 
ment. The pressure measurement system costs are estimated at 
Dfl. 207,675.-, excl. 18.5% VAT. To obtain total costs of the instru- 
mentation, the cost of slip rings, pitot probes and their calibration, 
as well as installation costs must be added. 5 figs., 10 refs., 6 
tabs., 1 app. 


19943 (ECN-}-91-022) Proposal for an aerodynamic test fe 
clility at ECN. Schepers, J.G. Netherlands Energy Research 
Foundation, Petten (Netherlands). Feb 1991. 31p. (in Dutch). Order 
Number DES1778873. Source: OSTI; NTIS (US Sales Only). 

A proposal to carry out an ae ic measuring program on 
the horizontal axis turbine (HAT-25) at the Netherlands 
search Foundation (ECN) is discussed. Therefore the HAT-25 has 
to be equipped with instruments to measure: the wind speed area 
far in front of and close to the wind turbine; the aerodynamic load 
in the standard direction and the aerodynamic torsion moment at 
different locations along the blade; and, the total forces and mo- 
ments in the blade root. Next, a visualization of the flow around the 
turbine and the release pattern on the blade has to be carried out. 
The purpose of the measuring program is to improve aerodynamic 
models which can be implemented into design calculation pro- 
grams, The proposed research is compared to aerodynamic 
measuring programs elsewhere in the Netherlands. Also an estima- 
tion of personnel and man-years has been given. 3 figs., 16 refs. 
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19944 (ETDE-IT-91-34) Gamma 60 variable speed wind tur- 
bine: Wide operating range, yaw power regulation (ENEA/ 
ENEL demonstration program). Avolio, S.; Casale, C.; Foli, U.; 
Sesto, E. Ente Nazionale per l'Energia Elettrica, Milan (italy); 
ENEA, Casaccia (Italy). Dipt. Fonti Alternative e Risparmio Ener- 
getico. 1989. 10p. (in Italian). (CONF-890717-9: EWEC ’89: 
European wind energy conference and exhibition, Glasgow (UK), 
10-13 Jul 1989). Order Number DE91790771. Source: OSTI; NTIS 
(US Sales Only). 

From European wind energy (E.W.E.C '89); Glasgow, Great 
Britain (10-13 Jul 1989). 

In response to wind turbine farm sizing constraints, ENEA (tal- 
ian Commission for Nuclear and Alternative Energy Sources) and 
ENEL (italian National Electricity Board) have developed the 60 
meter diameter, 1.5 MW, Gamma 60 wind turbine which is now un- 
dergoing demonstration tests at Alta Nurra in Sardegna. This 
machine was designed with the following features: 15 to 44 rpm 
rotor velocity to allow maximum aerodynamic operating range; yaw 
power regulation in strong wind conditions; fixed pitch/oscillating 
hub rotor operating at variable speed by action upon dc current 
side of frequency converter through which grid connection is made. 
The design optimized annual yield with construction and operating 
costs. This paper details the Gamma 60's key design, operating, 
safety (control systems), and cost characteristics. 


19945 (ETDE-IT-91-36) ENEL (italy) variable speed wind 
turbines: Power conversion for medium voltage feeding of 
grid. Blotto, A.; Boselli, A.; Palmari, C.; Pincella, C.; Simoncini, U.; 
Torri, C.; Zanotti, P. Ente Nazionale per I'Energia Elettrica, Milan 
(Italy). 1989. 8p. (In Italian). (CONF-8910532—1: 90. riunione an- 
nuale A.E.l, Lecce (italy), 8 Oct 1989). Order Number 


DE91790789. Source: OSTI; NTIS (US Sales Only). 
From 90. riunione annuale A.E.|.; Lecce, Italy (8-11 Oct 1989). 
The use of medium-large sized wind turbines involves design 
problems connected with the maximun exploitation of available 
wind energy with the optimization of the equipment’s economy and 


reliability. A system consisting of an electric generator coupled with 
a variable speed wind turbine and a static converter allows the de- 
coupling of the alternator frequency from that of the power grid. 
Such a system has been implemented in the design of GAMMA 
60, a 2 MW(e) wind turbine developed by Aeritalia (italy). The ex- 
perimental model is to adopt a synchronous generator and a static 
conversion rectifier-de intermediate ring-natural commutation in- 
verter set feeding the ENEL (Italian National Electricity Board) grid 
at medium voltage. This paper outlines the wind turbine’s key de- 
sign characteristics and provides notes on the control system 
adopted, interconnection-with-grid impacts, expected performance 
and bench scale testing requirements. 


19946 (NEI-DK-543) Evaluation of the state of wind tur- 
bines: Pilot project. Cowiconsult Raadgivende Ingenioerer A/S, 
Virum (Denmark); rd og Danneskioki-Samsoee ApS, 
Copenhagen (Denmark). Oct 1990 57p. (in Danish). Contract ENS- 
UVE-90.0038. Order Number DE91792979. Source: OSTI; NTIS 
(US Sales Only). 

The aim was to identify and investigate the possibilities for defin- 
ing a standard method for evaluation of the state of wind turbines 
based on existing knowledge and equipment. The relevant meth- 
ods, activities, failure reports and equipment for the evaluation of 
turbines in addition to vibration analysis and a discussion of the 
need for a standard, are described. (CLS) 10 refs. 


19947 (SAND-90-7111) An experimental investigation of 
the effect of vortex generators on the aerodynamic character- 
istics of a NACA 0021 airfoil undergoing large amplitude pitch 
oscillations. Rueger, M.L. (Ohio State Univ., Columbus, OH 
(USA). Dept. of Aeronautical and Astronautical Engineering); Gre- 
gorek, G.M. Sandia National Labs., Albuquerque, NM (USA); Ohio 
State Univ., Columbus, OH (USA). Dept. of Aeronautical and As- 
tronautical Engineering. Apr 1991. 153p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Order 
Number DE91012102. Source: OSTI; NTIS; GPO Dep. 

A NACA 0021 14-chord airfoil was subjected to large amplitude 
pitch oscillations in The Ohio State University Low Speed Wind 
Tunnel at a Reynokis number of 1.2 x 10°. Surface pressures were 
measured with an electronically scanned pressure measurement 
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system at sampling rates up to 50 Hz. Data were acquired for the 
clean airfoil and for the airfoil with vortex generators located at 0.1 
and 0.3 chord distances aft of the leading edge. The vortex gener- 
ators increase the maximum lift coefficient and the lift curve slope 
for both the static and dynamic tests. The magnitude and detail of 
the vortex generator effects were found to depend on the amplitude 
and frequency of the pitch oscillations. 18 refs., 76 figs., 21 tabs. 


19948 (SERI/TP-257-3984) Variations in gear fatigue lite 
for different wind turbine braking strategies. McNiff, B.P. (Sec- 
ond Wind, Inc., Somerville, MA (USA)); Musial, W.D.; Errichello, R. 
Solar Energy Research Inst., Golden, CO (USA). Jun 1991. 10p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-83CH10093. (CONF-9009107-7: Windpower '90, Washing- 
ton, DC (USA), 25-28 Sep 1990). Order Number DE91002161. 
Source: OSTI; NTIS; GPO Dep. 

A large number of gearbox failures have occurred in the wind in- 
dustry in a relatively short period, many because service loads 
were underestimated. High-torque transients that occur during 
starting and stopping are difficult to predict and may be overlooked 
in specifying gearbox design. Although these events comprise a 
small portion of total load cycles, they can be the most damaging. 
The severity of these loads varies dramatically with the specific 
configuration of the wind turbine. The large number of failures in 
Danish-designed Micon 65 wind turbines prompted this investiga- 
tion. The high-speed and low-speed shaft torques were measured 
on a two-stage helical gearbox of a single Micon 65 turbine. Tran- 
sient events and normal running loads were combined statistically 
to obtain a typical annual load spectrum. The pitting and bending 
fatigue lives of the gear teeth were calculated by using Miner's rule 
for four different high-speed shaft brake configurations. Each 
breaking scenario was run for both a high- and a low-turbulence 
normal operating load spectrum. The analysis showed increases in 
gear life by up to a factor of 25 when the standard high-speed 
shaft brake is replaced with a dynamic brake or modified with a 
damper. 9 refs., 9 figs., 3 tabs. 
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Refer also to citation(s) 19442, 19531, 19532, 19533, 19534, 
19535, 19931, 20477, 20478, 20489, 20495, 20507, 20557, 20558, 
20610, 20611, 20612, 20613, 20614, 20615, 20616, 20617, 20618, 
20619, 20620, 20621, 20622, 20623, 20624, 20625, 20626, 20627, 
20925 


19949 (DOE/ER-0484P, pp. 134-135) Power plant tuel 
burner monitor: Two-color pyrometer. USDOE Office of Energy 
Research, Washington, DC (USA). Jan 1991. In Technology '90. 
Accomplishments in technology transfer from DOE and its laborato- 
ries. 192p. Order Number DE91005072. Source: OSTI; NTIS; INIS. 

Currently, power plants monitor fuel burners with black-and-white 
television cameras. These cameras have a logarithmic response 
that compresses the dynamic range of the actual optical image. 
This compression results in a television picture on the monitor that 
shows only small brightness differences when, in actuality, there 
are large differences in the radiated light from the flame. A two- 
color imaging pyrometer that provides nearly real-time thermal 
imaging is under development at the Princeton Plasma Physics 
Laboratory (PPPL) to serve as a research tool to study burning in- 
side boilers. The final goal of such an instrument will be to identify 
and quantify thermal gradients, to provide temperature trending in- 
formation, and to simplify operator decisions, and thereby improve 
the performance of fossil fuel power plants. The PPPL system 
uses a telescope that contains a remotely-controlled iris, so light 
received by the camera can be adjusted to below the saturation 
point and well above the readout noise. The light is separated by a 
beam splitter and passes through two different narrow-band filters 
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before it is converted into a television video signal by two charge- 
coupled-device (CCD) cameras. The video signals are then 
transmitted to a remotely located dedicated computer. The com- 
puter receives the signals and processes the raw data to obtain 
the ratio of intensity of any point in the optical image at the two 
selected optical wavelengths. Each image is composed of approxi- 
mately 250,000 picture elements. The ratio is then compared to the 
ratio of intensity of blackbodies at the same wavelengths to deter- 
mine the temperature of the burner flame. 


19950 (EUR-11660) Thermal waste recovery at electric 
power plants in the European Economic Community. Volume !: 
general synthesis, volume Il: case studies. Demonstration 

‘oject. Commission of the European Communities, Luxembourg 
(Luxembourg). 1988. 148p. (In French). Contract 86-B-7031-11- 
005-17. Source: OSTI; NTIS (US Sales Only). 

The survey describes the various systems which have been de- 
veloped throughout the Community to exploit the large quantities of 
low grade heat (15 to 40°C) produced by thermal power stations. 
Successfully demonstrated applications in horticulture and aquacul- 
ture are reviewed and detailed case histories are included. 


19951 (NEI-DK-541) Experiences with Danish and other 
European natural gas fired engine systems. Wit, J. de. Nordisk 
Gasteknisk Center, Hoersholm (Denmark). Oct 1990 65p. (In Dan- 
ish). Order Number DE91792973. Source: OSTI; NTIS (US Sales 
Only). 

The report summarizes the operational experience with Danish 
gas engines uptil now and compares these data with corresponding 
data from countries with several years of gas engine operation such 
as Germany, the Netherlands and Great Britain. (AB) refs. 32. 


19952 An open-cycle magnetohydrodynamic power plant 
with CO. recycling. Berry, G.F. To Dept. of Energy. 30 Oct 1989. 
USA Patent patent application 7-428,676. 26p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
Order Number DE91011677. Source: OSTI; NTIS; GPO Dep. 

A method of converting the chemical energy of fossil fuel to elec- 
trical and mechanical energy with a MHD generator. The fossil fuel 
is mixed with preheated oxygen and carbon dioxide and a conduct- 
ing seed of potassium carbonate to form a combustive and 
electrically conductive mixture which is burned in a combustion 
chamber. The burned combustion mixture is passed through a 
MHD generator to generate electrical energy. The burned combus- 
tion mixture is passed through a diffuser to restore the mixture 
approximately to atmospheric pressure, leaving a spent combustion 
mixture which is used to heat oxygen from an air separation plant 
and recycled carbon dioxide for combustion in a high temperature 
oxygen preheater and for heating water/steam for producing super- 
heated steam. Relatively pure carbon dioxide is separated from the 
spent combustion mixture for further purification or for exhaust, 
while the remainder of the carbon dioxide is recycled from the 
spent combustion mixture to a carbon dioxide purification plant for 
removal of water and any nitrous oxides present, leaving a greater 
than 98% pure carbon dioxide. A portion of the greater than 98% 
pure carbon dioxide stream is recovered and the remainder is re- 
cycled to combine with the oxygen for preheating and combination 
with the fossil fue! to form a combustion mixture. 3 figs., 5 tabs. 


19953 Process and apparatus for generating electricity in a 
pressurized fluidized-bed combustor system. Kasper, S. To 
Dept. of Energy. 26 Feb 1990. USA Patent patent application 7- 
484,303. 11p. Sponsored by USDOE, Washington, DC (USA). 
Order Number DE91011692. Source: OSTI; NTIS; GPO Dep. 

A process and apparatus for generating electricity using a gas 
turbine as part of a pressurized fluidized-bed combustor system 
wherein coal is fed as a fuel in a slurry in which other constituents, 
including a sulfur sorbent such as limestone, are added. The coal 
is combusted with air in a pressurized combustion chamber 
wherein most of the residual sulfur in the coal is captured by the 
sulfur sorbent. After particulates are removed from the flue gas, the 
gas expands in a turbine, thereby generating electric power. The 
spent flue gas is cooled by heat exchange with system combustion 
air and/or system liquid streams, and the condensate is returned to 
the feed slurry. 1 fig. 
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Refer also to citation(s) 19440, 19505, 19506, 19507, 19509, 
19511, 19512, 19515, 19516, 19524, 19526, 19528, 19952, 20709 


19954 (DOE/EA-0455) Environmental assessment: Low 
NO,/SO, burner retrofit for utility cyclone boilers: Clean coal 
technology program. USDOE Assistant Secretary for Fossil 
Energy, Washington, DC (USA). Feb 1991. 35p. Sponsored by US- 
DOE, Washington, DC (USA). Order Number DE91012180. 
Source: OSTI; NTIS; GPO Dep. 

The purpose of the proposed action is to fund the design, con- 
struction and operation of a technology that has the potential to 
reduce emissions of NO, and SO2 from coal combustion. TransAlta 
Resources Investment Corporation’s Project would demonstrate a 
retrofit combustion technology for effective low-cost control of NO, 
and SOz from coal combustion. TransAlta Resources investment 
Corporation’s Project would demonstrate a retrofit combustion tech- 
nology for effective low-cost control of NO, and SO. emissions 
from a full-scale cyclone utility boiler firing a bituminous coal. Spe- 
cific objectives include: Retrofit a full-scale utility cyclone boiler 
using TransAlta’s Low NO,SO, (LNS) Burner; evaluate the 
term durability, operability, and reliability of the LNS Burner in the 
operating environment of an existing utility; Demonstrate the LNS 
Burner's control of SO2 emissions against a criterion of 70% or 
greater SO2 reduction when burning high sulfur midwestern bitumi- 
nous coals, with a project goal of meeting the New Source 
Performance Standards (NSPS) of 90% SO. control; Demonstrate 
the LNS Burner's control of NO, emissions with a project goal of 
NO, emissions less than 0.2 Ib/MMBtu when burning high-sulfur 
midwestern bituminous coals; and Demonstrate the LNS Burner's 
effect on cyclone boiler full-load heat rate. Described in the remain- 
der of this report are the project location, existing operations at the 
Marion Power Station, the LNS Burner technology, activities in- 
volved in the demonstration project, and environmental impacts. 


19955 (DOE/PC/88852-T3) Duct injection technology pro- 
totype development: Materials corrosion report. Harper, S.L. 
(Babcock and Wilcox Co., Alliance, OH (USA). Research and De- 
velopment Div.). United Engineers and Constructors, Inc., Denver, 
CO (USA). Stearns-Roger Div.; Babcock and Wilcox Co., Alliance, 
OH (USA). Contract Research Div. Jul 1990. 41p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC22-88PC88852. 
Order Number DE91009894. Source: OSTI; NTIS; GPO Dep. 

Duct Injection systems remove the sulfur dioxide from flue gas 
streams by injecting a wet or dry sorbent in the flue gas. Calcium 
hydroxide is injected as a sorbent which reacts with sulfur dioxide 
in the flue gas to form a calcium sulfite compound. The major ma- 
terial concerns are: Corrosion from condensing flue gas (wall 
wetting) and underdeposit damage from deposited fly ash and cal- 
cium sulfite. Weld corrosion is also a concern; erosion from slurry 
injection of the chemical sorbent; and cracking of ceramic compo- 
nents from thermal cycling. Some components have a ceramic 
coating, such as aluminum oxide to provide protection from the 
highly erosive environment at the slurry injection sites. These com- 
ponents crack and fail prematurely because of thermal cycling. 
This test program was designed to determine the corrosion rates of 
the duct injection construction materials in a range of environ- 
ments. Carbon steel and Corten A are alloys presently used as the 
ductwork material. Because the majority of installations of duct in- 
jection systems will be retrofits, it is appropriate to evaluate carbon 
steel and Corten corrosion behavior in this test program. Stainless 
steel (300 series) is a bolt and hanger material in existing duct 
structures and also a possible duct material. Hastelloy C-276, a 
nickel-based alloy, is being used in highly corrosive areas of wet 
scrubbers. A two-part test program was designed to meet the 
goals of this test program. First, retort tests were used to evaluate 
the corrosion behavior of materials under conditions closely simu- 
lating expected service environments. Second, electrochemical 
corrosion tests were performed to evaluate the effect of chlorides, 
oxygen, and pH upon corrosion rates. 6 refs., 11 figs., 7 tabs. 


19956 (DOE/PC/89754-T1) The kinetics of sulfation of 
calcium oxide: Final Sarofim, A.D.; Longwell, J.P. Massa- 
chusetts Inst. of Tech., Cambridge, MA (USA). Nov 1990. 52p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
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FG22-89PC89754. Order Number DE91010248. Source: OSTI; 
NTIS; GPO Dep. 

The sulfation of calcium oxides, used to absorb sulfur dioxide 
from flue gas, is being studied. Different sizes of nonporous cal- 
cium oxide were used to investigate the mechanism of sulfation. At 
low conversion, the kinetic rate was measured and agreed with lit- 
erature values. The activation energy is 18 kcal/mol. The order of 
SOz dependence was found to be 0.52. At high conversion, 
product layer diffusion controls; however, sintering affected the pre- 
dictions. The rate-controlling mechanism is ionic diffusion through 
two parallel paths. Large particles exhibit crystal boundaries in the 
product layer, providing fast diffusion paths. The activation energy 
in this case is 28 kcal/mol, and the SOz order is 0.2. Smaller parti- 
cles are controlled by bulk diffusion, with an activation energy of 40 
kcal/mol, and an order of 0.25. 25 refs., 26 figs., 2 tabs. 


19957 (ECN-C-—91-005) Selective catalytic reduction of NO/ 
NO. with NH3. Tuenter, G.; Muller, H.G.P.; Snepvangers, L.J.M. 
Netherlands Energy Research Foundation, Petten (Netherlands). 
Feb 1991. 35p. Contract CEC EN3F-0054-NL (GDF). Order Num- 
ber DE91778828. Source: OSTI; NTIS (US Sales Only). 

It has been demonstrated that on a commercial grade deNO, 
catalyst, the equimolar reduction of NO, is much faster than in the 
cases of either pure NO or pure NO2. NO however, being the pre- 
dominant NO, component in flue gases, must be partly oxidized to 
NOz prior to entering the catalytic reactor. The aim of the project is 
to evaluate the perspective of a modified selective catalytic process 
to reduce NO, emissions from flue gas. The modified process is 
based on the equimolar NO/NO2 reduction, including a partial 
oxidation of NO. The experimental program of the project is con- 
cerned with the determination of the rate of equimolar reduction on 
different catalysts and under conditions relevant for large scale ap- 
plications. It is concluded from this project that the rate of reduction 
of an equimolar NO/NO» gas mixture is higher than the reduction 
of NO which in term is higher than the reduction rate of NO2. How- 
ever, attaining an equimolar composition in the flue gas is, for the 
modification processes considered, hardly feasible, if economical 
aspects are taken into consideration. Development of cheap pro- 
cesses for flue gas composition modification with respect to the 
NCz content like catalytic oxidation of NO is concluded to be an 
essential step to arrive at a commercially attractive modification of 
the SCR process. A description of the experimental program along 
with the results and the final conclusions is given. 8 figs., 7 tabs. 


19958 (ENEL-CRTN-T6-90-06) Selective catalytic reduction 
of flue gas nitrogen oxides. Bregani, F.; Regis, V.; Forzatti, P. 
Ente Nazionale per |’Energia Elettrica, Milan (Italy). 1990. 27p. (In 
Italian). (CONF-9003275—1: Inquinamento atmosferico: tutela della 
qualita’ dell’aria, Milan (Italy), 12 Mar 1990). Order Number 
DE91790767. Source: OSTI; NTIS (US Sales Only). 

From Inquinamento atmosferico: tutela della qualita’ dell’aria; Mi- 
lan, Italy (12-13 Mar 1990). 

This technology review relative to the selective catalytic reduc- 
tion of nitrogen oxides (SCR-DeNoX) in flue gases of fossil fuel 
fired power stations covers the different process configurations 
(high-dust, low-dust, tail-end), the kind of catalytic materials (hon- 
eycomb, plate), and the relevant aspects connected with design 
and operation of the systems. World progress in SCR-DeNox sys- 
tem technologies is then assessed. 


19959 (ETDE/JP-mt-1 787874, pp. 1457-1466) Power reduc- 
tion in stack gas desulfurization equipment. Nishihata, T. (The 
Hokuriku Electric Power Co. Inc., Toyama (Japan)). Energy Con- 
servation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in 
Japanese). In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

The stack gas desulfurization equipment used at a thermal 
power generation plant was given a review to reduce the power re- 
quirement. The gypsum system facility currently used agitates fluid 
ejected from an absorption tower, and feeds it into a thickener. The 
review revealed no agitation is necessary, whereas a new bypass 
line was installed for a direct feed. The draining facility currently 
used drains the waste water externally, with the tank fluid level 
kept constant. Since there is no inflow into the system other than 
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around the drain pit and cooling tower, the waste water was ar- 
ranged to go out directly, bypassing the tank. Among the agitators, 
five units having the largest power capacity and the highest opera- 
tion factor were reviewed. Because of surplus in the agitating 
capacity, the impellers were modified cutting the impeller length 
shorter. As a result of these measures applied, the power con- 
sumption was reduced from 282 kW to 149 kW, or a reduction of 
47%. The annual effect is a reduction of 784 MWh, which is con- 
verted to a saving of 180 ki heavy oil. 5 figs. 


19960 (ETDE/JP-mf—1787874, pp. 1475-1484) Promotion of 
energy saving through reducing number of absorption tower 
circulating pumps in stack gas desulfurization equipment. 
Fukuda, M. (The Kansai Electric Power Co. Inc., Osaka (Japan)). 
Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. 
(In Japanese). In Book of energy conservation examples.: No.16 
Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

The absorbent circulating pumps to absorb sulfur dioxide in a 
stack gas desulfurization equipment installed at a thermal power 
plant were reduced for the purpose of saving energy, from the pre- 
vious four unit operation to three unit operation without reducing 
the desulfurization efficiency. Desulfurization efficiency decreases 
by 4 to 5% if the number of operating pumps is reduced. Elevating 
its lower limit was, therefore, carried out by means of raising the 
PH setting, that is, increasing the amount of quick lime. The agreed 
desulfurization efficiency value of 88.75% or higher is satisfied with 
the new arrangement over the whole load range under normal op- 
eration, proving the reduced unit operation is possible. Actuation 
and shut-down test for the reduced unit operation indicated no 
problems, and satisfied the agreed value of desulfurization 
efficiency. Thus, the result was a reduction in the plant power con- 
sumption of 2.06 million kWh/year (converted to fuel of 487 kl/year), 
an increase in quick lime consumption of 1 tons/year (converted 
fuel of 11 ki/year); consequently an annual fuel saving of 476 kl. 


2005 Environmental Aspects 
Refer also to citation(s) 19517, 19518, 19954 


2006 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 19559 


19961 (NEI-DK-547) Energy production costs of natural 
gas utilization. Orispaeae, Y. (JP-international OY (Fl)). Nordisk 
Gasteknisk Center, Hoersholm (Denmark). Feb 1991 133p. (in 
Swedish). Order Number DE91792991. Source: OSTI; NTIS (US 
Sales Only). 

The aim of the study was to evaluate heat and power production 
costs of natural gas fired power plants in Denmark, Finland, Nor- 
way and Sweden. Cost comparisons have been made taking into 
account existing differences in investment and fuel costs, taxation, 
discount rate, environmental regulations and operation conditions 
in each country. Six power plant alternatives were studied with ca- 
pacity classes from a cogeneration plant of 20 MW electrical power 
and 30 MW district heat to a 700 MW condensing power plant. The 
configurations of cogeneration plants are gas turbine with waste 
heat recovery boiler and combined cycle with steam and gas tur- 
bine. Both sizes of condensing power plants are of combined cycle 
type. The power plants have been dimensioned utilising experi- 
ences of existing natural gas fired power plants. Environemtal 
regulations concerning natural gas fired power plants are being de- 
veloped rapidly in each country. Legislation does not yet determine 
maximum value of NOx emissions which is the dominant factor for 
natural gas fired power plants. Legislation gives guideline values 
by means of which local authorities make decisions of individual 
regulations. Investment costs of power plants have a variation of 
10%, mainly because of differences in taxation and envrionemtal 
regulations. The total investment costs are lowest in Denmark and 
highest in Norway. When power production costs are compared to 
average tariff prices of large consumers, power production in co- 
generation plants is competitive in Denmark and Finland. In 
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Sweden and Norway the tariff price level is lower than power pro- 
duction costs in the power plants concerned, but local price 
variations may change the situation. (CLS). 
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19962 (INIS-mf—12836) Present status of nuclear safety re- 
search in JAERI, 1990. Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment. 4 Oct 1990 
98p. (In Japanese). Order Number DE91768134. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Japan Atomic Energy Research institute regards the research on 
the safety related to the development and utilization of atomic en- 
ergy as one of the most important subjects of test and research, 
and has promoted the systematic activities. The LOFT project for 
showing the effectiveness of emergency core cooling system in nu- 
clear reactors was completed in September, 1989, and the final 
report was issued. The construction of the nuclear fuel cycle safety 
engineering research facilities was begun on full scale. The experi- 
ment on irradiated fuel using the nuclear safety research reactor 
was begun, and the testing facilities for containment vessel behav- 
ior at the time of accidents for the research on core damage 
behavior were completed. Also the organization for the research on 
the human factor in securing safety was formed. The international 
exchange of the information on safety research was promoted. In 
1989, the Nuclear Safety Commission carried out the decision of 
the new annual plan of the safety research for nuclear facilities. 
The researches on the safety of fuel, the reliability of reactor struc- 
tures. LOCA, reactor behavior at the time of severe accidents, the 
evaluation and analysis of reactor safety, the safety of nuclear fuel 
facilities, the treatment and disposal of radioactive wastes, the 
evaluation and analysis of environmental radiation and so on are 
reported. (K.!.). 
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Refer also to citation(s) 19708, 19711, 19990, 20005, 20114, 
20115, 20210, 20216, 20217, 20220, 20226, 20227, 20246, 20247, 
20249, 20252, 20256, 20257, 20258, 20260, 20732, 20778 


19963 (ANL/CP-—70872) Evaluation of aging of cast stain- 
less steel components. Chung, H.M. Argonne National Lab., IL 
(USA). Feb 1991. 17p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-910602-45: American Society of Mechanical Engineers 
(ASME) pressure vessels and piping conference, San Diego, CA 
(USA), 23-27 Jun 1991). Order Number DE91014013. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Cast stainless stee! is used extensively in nuclear reactors for 
primary-pressure-boundary components such as primary coolant 
pipes, elbows, valves, pumps, and safe ends. These components 
are, however, susceptible to thermal aging embrittlement in light 
water reactors because of the segregation of Cr atoms from Fe 
and Ni by spinodal decomposition in ferrite and the precipitation of 
Cr-rich carbides on ferrite/austenite boundaries. A recent advance 
in understanding the aging kinetics is presented. Aging kinetics are 
strongly influenced by the synergistic effects of other metallurgical 
reactions that occur in parallel with spinodal decomposition, i.e., 
clustering of Ni, Mo, and Si solute atoms and the nucleation and 
growth of G-phase precipitates in the ferrite phase. A number of 
methods are outlined for estimating aging embrittlement under end- 
of-life of life-extension conditions, depending on several factors 
such as degree of permissible conservatism, availability of compo- 
nent archive material, and methods of estimating and verifying the 
activation energy of aging. 33 refs., 6 figs., 3 tabs. 


19964 (IWGFPT-35, pp. 67-77) Reprocessed uranium fuel 
fabrication in Japan. Takai, K. (Nuclear Fuel industries Ltd, Osaka 
(Japan). Environment and Health Physics Dept.); Abeta, S.; Hattori, 
S.; Maru, A. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Water Reactor Fuel Performance 
and Technology. Dec 1990. (CONF-8911229-: IAEA specialist 
meeting on plutonium and uranium recycling, Cadarache (France), 


13-16 Nov 1989). In Recycling of plutonium and uranium in water 
reactor fuels: Proceedings of a technical committee meeting held 
in Cadarache, France, 13-16 November 1989. 340p. Order Num- 
ber DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclear fuel vendors in Japan are now studying reprocessed 
uranium (RepU) fuel in order to prepare for full scale utilization in 
the future. Separate studies are made for PWR and BWR fuel. The 
study consists of 2 phases. The purposes of phase-1 are to under- 
stand various RepU characteristics in the fuel fabrication process, 
to analyze the core characteristics by loading RepU assemblies, to 
solve the problems clarified in the study, and to collect basic data 
for licensing. In phase-2, the effects of impurities on the fabrication 
process will be evaluated, and the safety of RepU fuel manufactur- 
ing will be confirmed with a RepU fuel fabrication campaign in 
1990. The neutronic data will be collected after insertion into power 
reactors, and the data will be used to verify plant safety for full uti- 
lization of RepU in the future. This paper summarizes the phase-1 
study results. 1. RepU Characteristics. The internal and external 
radiation exposures due to nuclide impurities in RepU, were 
estimated by calculating RepU composition using a specified de- 
contamination factor. the following 8 or 9 nuclides were selected as 
important for safety evaluation: U232, Np237, Pu238 through 
Pu241, Tc99, Ru106 (and Sb125). The chemical analysis of a sam- 
ple of RepU reprocessed in Japan showed lower values than 
calculated, except for U232. For U232, little change was noted. 2. 
RepU Specification impurities Evaluation after Enrichment. Suitable 
maximum values for impurities in RepU with U235 at 3.9wt% were 
evaluated, based on chemical analysis results obtained from repro- 
cessed UO3, the decontamination factor for the conversion 
process, and the enrichment factor in the process. 3. Safety Evalu- 
ation. The transport behaviour for the above 7 or 8 nuclides, 
excepting U232, was studied by document survey and experi- 
ments. The fuel fabrication process safety, including re-conversion, 
was evaluated. (Abstract Truncated) 


19965 (IWGFPT-35, pp. 188-193) Belgian R and D pro- 
gramme in the fieid of MOX fuel for LWRs. Haas, D. (Societe 
Beige pour I'Industrie Nucleaire, Brussels (Belgium)); Baugnet, 
J.M. International Atomic Energy Agency, Vienna (Austria). Interna- 
tional Working Group on Water Reactor Fuel Performance and 
Technology. Dec 1990. (CONF-8911229-: IAEA specialist meeting 
on plutonium and uranium recycling, Cadarache (France), 13-16 
Nov 1989). In Recycling of plutonium and uranium in water reactor 
fuels: Proceedings of a technical committee meeting held in 
Cadarache, France, 13-16 November 1989. 340p. Order Number 
DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

The Belgian R and D programme is being conducted jointly by 
CEN/SCK, the national nuclear research laboratory, and BELGO- 
NUCLEAIRE, a private organization mainly involved with MOX fuel 
fabrication and engineering. The major financial support for the 
past programmes has been obtained from contracts with the Bel- 
gian government and with the European Communities. This paper 
firstly summarizes the results of these past MOX research 
programmes aiming primarily at demonstrating the feasibility of uti- 
lizing MOX fuel in LWRs instead of UO2, and at benchmarking our 
thermomechanical and neutronic codes for MOX reload caicula- 
tions and licensing purposes. The second part describes the 
programmes which have already started, either on a national basis 
or with an international support, or which are in the phase of final 
elaboration. These on-going and future programmes are aiming at 
confirming the good behaviour of MOX tue! previously found, and 
also at further improving our knowledge of the detailed in-reactor 
performance and its safety aspects. (author). 5 refs, 4 figs. 


19966 (IWGFPT-35, pp. 193-198) Status of irradiation expe- 
rience with recycled fuel materials in the Federal Republic of 
Germany for Siemens/KWU type fuel assemblies. Schlemmer, 
F.U. (Siemens AG Unternehmensbereich KWU, Erlangen (Ger- © 
many, F.R.)); Fuchs, H.P.; Manzel, R. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Water 
Reactor Fuel Performance and Technology. Dec 1990. (CONF- 
8911229-: IAEA specialist meeting on piutonium and uranium 
recycling, Cadarache (France), 13-16 Nov 1989). In Recycling of 
plutonium and uranium in water reactor fuels: Proceedings of a 
technical committee meeting held in Cadarache, France, 13-16 
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November 1989. 340p. Order Number DE91632863. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Up to now SIEMENS/KWU's operational experience with recy- 
cled fuel materials is based on the irradiation of 410 MOX (mixed 
oxide) and 9 ERU (enriched reprocessed uranium) fuel assemblies 
in 8 PWRs, 3 BWRs and 1 PHWR. That corresponds to about 
53,800 MOX and 1,750 ERU fuel rods. 209 MOX fuel assemblies 
(about 44,350 fuel rods) have been fabricated with MOX fuel of the 
new OCOM and AUPuC processes. The maximum assembly bur- 
nups achieved are 42 GWd/t(HM) (MOX) and 33 GWdtU (ERU), 
respectively. The irradiation behaviour of the MOX and ERU fuel 
has been followed and investigated in detail by special operational 
surveillance programmes in the different spent fuel pools on many 
standard MOX and ERU fuel assemblies and additional irradiation 
programmes with pathfinder MOX fuel rods in special carrier fuel 
assemblies and with special MOX test rods in test rigs in the NPP 
Obrigheim as well as in the HFR Petten (power ramping 
experiments) followed by hot cell examinations. Postirradiation ex- 
aminations of MOX fuel at burnups of up to 47 GWd/t(HM) showed 
no significant differences in the materials performance under sta- 
tionary and transient power conditions as compared to UO. 
standard fuel. The irradiation behaviour of ERU fuel was almost 
identical to UO, standard fuel, too. Altogether, the irradiation expe- 
rience with MOX and ERU fuel is very encouraging and their 
large-scale use in LWRs is technically feasible. (author). 10 refs, 5 
figs, 4 tabs. 


19967 (IWGFPT-35, pp. 218-224) Thermal and mechanical 
behaviour of MOX fuel rods. Mishima, T. (Power Reactor and 
Nuclear Fuel Development Corp., Tokai, Ibaraki (Japan). Tokai 
Works); Kamimura, K.; Maeda, S.; Tanaka, K. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Water Reactor Fuel Performance and Technology. Dec 1990. 
(CONF-8911229-: IAEA specialist meeting on plutonium and 
uranium recycling, Cadarache (France), 13-16 Nov 1989). In Recy- 
cling of plutonium and uranium in water reactor fuels: Proceedings 
of a technical committee meeting held in Cadarache, France, 13- 
16 November 1989. 340p. Order Number DE91632863. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Two rigs of plutonium-uranium mixed oxide (MOX) fuel rods have 
been irradiated in HBWR to investigated MOX fuel behaviour for 
thermal reactor. Objective of irradiation tests is to investigate fuel 
behaviour as influenced by pellet shape (hollow/solid), pellet sur- 
face treatment (ground/as-sintered), variation in pellet-cladding gap 
size and difference in MOX fuel powder preparation process, i.e., 
direct co-conversion from piutonium-uranium nitrate solution with 
microwave heating versus mechanically powder blending. The two 
rigs have instrumentations for in-pile measurements of the fuel 
centreline temperature, plenum pressure, cladding elongation and 
fuel stack length change. The data taken through in-operation in- 
strumentations have been analysed and compared with those from 
post-irradiation examination. The following observations are made: 
PNC MOX fuels have achieved high burn-up as 49 GWd/tMOX (56 
GWdAM) at pellet peak without failure; There was no significant dif- 
ferences in fission gas release fraction between PNC MOX fuels 
and UO, fuels; Fission gas release from the co-converted fuel was 
lower than that from the mechanically blended fuel; Gap conduc- 
tance was evaluated to decrease gradually with burn-up and to get 
stable in high burn-up region; No evident difference of onset LHR 
for PCMI in experimental parameters was observed, but it de- 
creased with burn-up. (author). 6 refs, 16 figs, 2 tabs. 


19968 (IWGFPT-35, pp. 225-234) PROMOX: The French R 
and D programme on MOX fuel. Chotard, A. (Fragema, 69 - Lyon 
(France)); Musante, Y.; Guedeney, P.; Trotabas, M.; Gautier, B.; 
Thibauk, X. International Atomic Energy Agency, Vienna (Austria). 
international Working Group on Water Reactor Fuel Performance 
and Technology. Dec 1990. (CONF-891122S-: IAEA specialist 
meeting on plutonium and uranium recycling, Cadarache (France), 
13-16 Nov 1989). in Recycling of plutonium and uranium in water 
reactor fuels: Proceedings of a technical committee meeting held 
in Cadarache, France, 13-16 November 1989. 340p. Order Num- 
ber DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

To improve the knowledge of mixed oxide fuel rods behaviour, 
two prototype assemblies have been irradiated in the fourth core of 


the CAP reactor (Chaudiere Avancee Prototype) in Cadarache. 
The irradiation campaign started on the 29th of September 1985 
and ended on the 2nd of July 1987, reaching 419 effective full 
power days, without any rod failure. The average burn-up of the 
MOX rods is evaluated at 20 GWd/tM, which is roughly equivalent 
to two commercial reactor cycles. Moreover, the reactor was oper- 
ated under load following and frequency control mode. As a 
consequence, the MOX rods have undergone power cycles similar 
to those in an EDF commercial reactor. After irradiation, both as- 
semblies were dismantled in the reactor handling and storage pool, 
and rods were shipped to CEN Saclay for post-irradiation examina- 
tions. This paper presents some preliminary results obtained on six 
MOX fuel rods examined in the hot cells of the LECI (Laboratoire 
d'Etude du Combustible Irradie). (author). 6 refs, 5 figs. 


19969 (KFKI-1990-54/G) Decay ratio estimation in pressur- 
ized water reactor. Por, G. (Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics); Runkel, 
J. Hungarian Academy of Sciences, Budapest (Hungary). Central 
Research Inst. for Physics. Nov 1990. 34p. Order Number 
DE91633706. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Prog. Nucl. Energy (UK). 

The well known decay ratio (DR) from stability analysis of boiling 
water reactors (BWR) is estimated from the impulse response 
function which was evaluated using a simplified univariate autore- 
gression method. This simplified DR called modified DR (mDR) 
was applied on neutron noise measurements carried out during five 
fuel cycles of a 1300 MWe PWR. Results show that this fast evalu- 
ation method can be used for monitoring of the growing oscillation 
of the neutron flux during the fuel cycles which is a major concern 
of utilities in PWRs, thus it can be used for estimating safety mar- 
gins. (author) 17 refs.; 10 figs. 


19970 (NUREG/CP-0116-Vol.2, pp. 968) The Dutch nuclear 
program. Scholten, L.C. (N.V. KEMA, Arnhem (Netheriands)). Nu- 
clear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (USA). 
Harvard Air Cleaning Lab. Feb 1991. (CONF-900809-Vol.2: 21. 
Department of Energy/Nuclear Regulatory Commission (DOE/NRC) 
nuclear air cleaning conference, San Diego, CA (USA), 13-16 Aug 
1990). In Proceeding of the 21st DOE/NRC nuclear air cleaning 
conference. Volume 2, Sessions 9-16. 480p. Source: OSTI; NTIS; 
INIS; GPO. 

The Dutch nuclear program is limited to two power reactors, one 
boiling water and one pressurized water reactor and an ultra- 
centrifuge fuel enrichment facility. The government has postponed 
all new nuclear construction, ordered a new study on the safety of 
nuclear power, and is contemplating the decision. Construction for 
low-level waste facilities is being planned, and plans are to store 
spent fuel for the next 100 years. At the Dutch power plants con- 
tainment vent filters will be put into place, but the type of filter to 
be used has not been decided. Research is on-going for the pene- 
tration of ultra-fine particles through high-efficiency particulate air 
fiters. The Netherlands is participating in coordinated research 
studying the behavior of aerosols inside containments during se- 
vere accidents. 


19971 (PNL-7604) Test plan for autoclave tritium 

ation testing. Clemmer, R.G. Pacific Northwest Lab., Richland, 
WA (USA). Apr 1991. 27p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC06-76RL01830. (TTDP-4.1-TP1). Order 
Number DE91012140. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 
The light-water reactor (LWR) tritium target is being developed at 
Pacific Northwest Laboratory for the US Department of Energy Of- 
fice of New Production Reactors. For the LWR target, tritium is 
contained in the target by control of tritium permeation through the 
barrier cladding tubes. The tubes may have permeation barriers on 
the inside and outside surfaces. This report describes testing the 
corrosion performance of the outer barrier for various pressurized- 
water reactor water chemistry and pH conditions. Specimens, or 
coupons, are to be tested in pressurized-water autoclaves. The 
tests are designed to provide statistically significant data on the ef- 
fects of water chemistry and pH on the corrosion of the outer 
barrier cladding. The corrosion of coupon specimens is determined 


by weight change measurement and by measurement of the barrier 
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thickness by microscopy. The test materials are 4-ft lengths of 
barrier-coated 316 stainless steel tubing. Corrosion coupons are 
20-mm-long ring sections of the barrier-coated tubing. 8 refs. 


19972 (PNL-SA-18771) Influence of chromium depletion 
on IGSCC of 304 stainless steel. Bruemmer, S.M.; Arey, B.W.; 
Charlot, L.A. Pacific Northwest Lab., Richland, WA (USA). Apr 
1991. 13p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO06-76RL01830. (CONF-9104259-1: Corrosion ‘91, 
Cincinnati, OH (USA), Apr 1991). Order Number DE91012774. 
Source: OSTI; NTIS; GPO Dep. 

Direct correlations are made between the extent of chromium de- 
pletion at grain boundaries and intergranular stress corrosion 
cracking (IGSCC) of 304 stainless steel during slow-strain-rate 
(SSR) tensile tests in 288 C aerated water. IGSCC was found to 
depend on the minimum chromium concentration, the spacing of 
carbides and the width of chromium depleted zone at grain bound- 
aries. Modifying any one of these interfacial characteristics 
impacted IG cracking and ductility. Under the conditions of the 
SSR test, IGSCC is sharply increased as the grain boundary chro- 
mium concentration drops below ~13.5 wt%. The presence of a 
semi-continuous distribution of carbides at grain boundaries 
prompted some IG cracking and ductility loss without significant 
chromium depletion. This cracking was eliminated by heat treating 
to form isolated carbides at boundaries. Very narrow chromium de- 
pletion widths (<4 nm) enhanced IGSCC over that observed for 
stainless steel with semi-continuous carbides. The extent of IG 
cracking and the degree of embrittlement also increased with the 
width of the chromium depletion zone. 20 refs., 7 figs., 2 tabs. 
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Refer also to citation(s) 19667, 19679, 19699, 19708, 19711, 
19801, 19963, 19964, 19965, 19966, 19967, 19968, 19970, 19971, 
20101, 20104, 20108, 20114, 20190, 20206, 20214, 20215, 20216, 
20218, 20220, 20226, 20238, 20245, 20246, 20247, 20248, 20249, 
20252, 20253, 20254, 20255, 20256, 20258, 20260, 20261, 20262, 
20732, 20778 


19973 (CEA-CONF—10078) Results from ultrasonic wave 
inspections for the detection and dimensioning of tatigue 
crack propagation. Gondard, C. CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Technologie. 
1989. 23p. (In French). (CONF-891139—: Seminar on the Commis- 
sion contribution to reactor safety research, Varese (Italy), 20-24 
Nov 1989). Order Number DE91784521. Source: OSTI; NTIS (US 
Sales Only). 

The results from a study performed on the fatigue crack 
propagation in PWR vessels are discussed. The purpose of the in- 
vestigation is to establish a relationship between the length, the 
piace of a defect and the structure’s residual life. The tests and the 
6 inspections carried out during 5 years are reported. The results 
show that a defect traversing the structure is expected at the end 
1989. The large amount of data allowed a statistical analysis show- 
ing the reproductibility of the method. 


19974 (EGG-M-90113) Microbially influenced corrosion of 
stainless steels in nuclear power plants. Sinha, U.P.; Wolfram, 
J.H.; Rogers, R.D. EG and G idaho, Inc., Idaho Falls, ID (USA). 
[1990]. 13p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC07-76ID01570. (CONF-9010138—4: International 
congress on microbially influenced corrosion, Knoxville, TN (USA), 
7-12 Oct 1990). Order Number DE91013215. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper reviews the components, causative agents, corrosion 
sites, and potential failure modes of stainless steel components 
susceptible to microbially influenced corrosion (MIC). The stainless 
steel components susceptible to MIC are located in the reactor 
coolant, emergency, and reactor auxiliary systems, and in many 
plants, in the feedwater train and condenser. The authors as- 
sessed the areas of most high occurrence of corrosion and found 
the sites most susceptible to MIC to the heat-affected zones in the 
weldments of sensitized stainless steel. Pitting is the predominant 
MIC corrosion mechanisms, caused by sulfur reducing bacteria 


(SRB). Also discussed is the current status of the diagnostic, pre- 
ventive, and mitigation techniques, including use of improved water 
chemistry, alternate materials, and improved thermomechanical 
treatments. 37 refs., 3 figs. 


19975 (INIS-mf—12811(v.1,2), pp. 163-166) Probabilistic as- 
sessment of nuclear power plant safety during earthquakes. 
Birbraer, ALN. (ATOMEhNERGOPROEKT, Leningrad (USSR)); Bu- 
torin, S.L.; Monakhenko, D.V.; Shul’man, S.G. Ceskoslovenska 
Vedeckotechnicka Spolecnost, Pizen (Czechoslovakia). Dum Tech- 
niky. 1989. 316p. (In Russian). (CONF-8909421—: Czechoslovak 
conference on dynamics of structures ‘89, Karlovy Vary (Czechoslo- 
vakia), 12-14 Sep 1989). In Dynamics of structures ’89. Vol. 1 and 
2: Czechoslovak conference with international participation. Order 
Number DE91627744. Source: OSTI; NTIS (US Sales Only); INIS. 

A procedure is described for the probabilistic evaluation of the 
safety of nuclear power plants during earthquake. It comprises 
setting-up of the event tree and of the flow chart for the probability 
calculation, determination of the probabilistic characteristics of the 
events, determination of the reliability of all the components in- 
cluded in the flow chart, and assessment of the reliability of the 
nuclear power plant function in the case of an earthquake. (J.B.). 5 
refs. 


19976 (INIS-mf-12827, pp. 74-78) CAREM: a small electric- 
ity producing reactor. Ordonez, J.P. (invap S.E., Bariloche 
(Argentina); Gil Gerbino, J.J. Canadian Nuclear Society, Toronto, 
ON (Canada). 1988. 488p. (CONF-880662-: 28. annual confer- 
ence of the Canadian Nuclear Association and the 9. annual 
conference of the Canadian Nuclear Society, Winnipeg (Canada), 
12-15 Jun 1988). in Proceedings of the Canadian Nuclear Society 
ninth annual conference, 1988. Order Number DE91631981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The CAREM reactor is a small electricity producing nuclear reac- 
tor. Its power is 15 Mwe. It uses natural convection cooling, a 
self-pressurized integrated primary circuit and passive emergency 
systems. It is a modular reactor, each module being factory made 
and tested. in this way, the only work that must be done on site is 
the assembly and interconnection of the modules. These features 
of the CAREM reactor made it an extremely safe reactor, which is 
economically competitive in the range of 15-150 Mwe. 


19977 (IWGFPT-—35, pp. 77-82) Status of design and opere- 
tional experience with enriched reprocessed uranium (ERU) 
fuel in the Federal Republic of Germany for Siemens/KWU 
type LWRs. Krebs, W.D. (Siemens AG Unternehmensbereich 
KWU, Erlangen (Germany, F.R.)); Schlosser, G.J. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Water Reactor Fuel Performance and Technology. Dec 
1990. (CONF-8911229—: IAEA specialist meeting on plutonium and 
uranium recycling, Cadarache (France), 13-16 Nov 1989). In Recy- 
cling of plutonium and uranium in water reactor fuels: Proceedings 
of a technical committee meeting held in Cadarache, France, 13- 
16 November 1989. 340p. Order Number DE91632863. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The technical feasibility of recycling of enriched reprocessed ura- 
nium (ERU) has been clearly proven by design investigations and 
by the insertion of 9 lead test assemblies. Since only a small por- 
tion of reprocessed Uranium (RU) can be used as carrier material 
for the plutonium in mixed oxide (MOX) fuel assemblies if this is 
desired at all, the greater share of RU is to be processed into en- 
riched reprocessed uranium (ERU) fuel assemblies. Design studies 
for ERU fuel assemblies show the equivalence to U fuel 
assemblies. No significant deviations in the neutron physics char- 
acteristics of cores containing rather high quantities of ERU fuel 
assemblies have been found. For testing U recycling, reprocessed 
uranium was re-enriched to somewhat higher U235 content to 
compensate the parasitic neutron absorption of U236. No adverse 
effects have been found during reactor insertion of such ERU fuel 
assemblies. The recycie potential of reprocessed uranium is 
reduced significantly with increasing burnups. Highly selective en- 
richment technologies (e.g. LASER enrichment) can reduce the 
burden of increasing quantities of U236. ERU recycling can be per- 
formed as early and as long the utilities see the need and the 
economic attractiveness. (author). 7 refs, 8 figs. 
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19978 (IWGFPT-35, pp. 181-187) Commercial MOX fuel: 
The experimental and demonstration background. Bairiot, H. 
(Societe Belge pour I’industrie Nucleaire, Brussels (Belgium)); Lip- 
pens, M. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Water Reactor Fuel Performance 
and Technology. Dec 1990. (CONF-8911229-: IAEA specialist 
meeting on plutonium and uranium recycling, Cadarache (France), 
13-16 Nov 1989). In Recycling of plutonium and uranium in water 
reactor fuels: Proceedings of a technical committee meeting held 
in Cadarache, France, 13-16 November 1989. 340p. Order Num- 
ber DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of the irradiation programmes initiated by BELGO- 
NUCLEAIRE on MOX fuel is twofold: First to assure the quality of 
the product and the adequacy of the fabrication techniques, and 
second to gather a data base responding to the requirements of 
both the fuel designer, the utilities and the safety authorities. Those 
irradiation programmes have been conducted since 1963 without 
interruption, partially on a national level and partially on the basis 
of international agreements. They allowed to mature the MOX fuel 
manufactured industrially and irradiated in power plants nowadays. 
This fuel is thus the result of a progressive evolution and constant 
improvements based on the lessons learned with fabrication tech- 
niques, thermal and mechanical behaviour of the fuel rods, the 
neutronic evolution, fissile material management, safety aspects. 
The present contribution summarizes the state-of-art and outlines 
how the successive improvements led BN to master the problems 
originating from the differences between MOX and U fuel. The per- 
formances of MOX fuel have been demonstrated beyond the 
present irradiation requirements. The data base has however to be 
adequately completed to face an extended industrial use of MOX 
and to cope with the evolution of fabrication techniques, the 
progressive increase in discharge burnup and more demanding re- 
actor operating conditions. The experience acquired in Belgium 
and the tight cooperation with the concerned foreign companies 
are an ideal background to pursue such programmes and, hence, 
assure an optimized result. (author). 7 refs, 8 figs. 


19979 (IWGFPT-35, pp. 199-204) irradiation performance 
of MOX tueis in Mihame Unit 1. Matsuoka, Y. (Kansai Electric 
Power Co., inc., Osaka (Japan)); Abeta, S. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Water Reactor Fuel Performance and Technology. Dec 1990. 
(CONF-8911229-: IAEA specialist meeting on plutonium and 
uranium recycling, Cadarache (France), 13-16 Nov 1989). In Recy- 
cling of plutonium and uranium in water reactor fuels: Proceedings 
of a technical committee meeting held in Cadarache, France, 13- 
16 November 1989. 340p. Order Number DE91632863. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In Japanese programs for plutonium thermal utilization two 
demonstrating irradiation in commercial reactors are planned to be 
conducted step by step. The first program is small demonstration 
for the purpose of following the irradiation performance of MOX 
fue! assemblies and the second is large scale (commercial scale) 
demonstration, in which MOX fuel assemblies are to be loaded at 
1/4 core positions of 3 Loop or 4 Loop PWR and in which core 
characteristics and operational characteristics are to be confirmed. 
In Mihama unit 1, small scale demonstration is being conducted 
with 4 MOX fuel assemblies loaded. The demonstrated MOX as- 
semblies have finished their first irradiated cycle (cycle 7) and 
enter the second cycle (cycle 8) now. Fuel performance data such 
as assembly growth, rod growth, gap closure, etc., were measured 
at on-site inspection after cycle 7. Core characteristics data such 
as power distribution, boron concentration, etc. were also acquired 
at the startup test (cycle 7 and cycle 8) and core monitoring 
through cycle 7. These data show, to date, no anomalies and good 
agreements with predicted or designed values. The MOX assem- 
blies in Mihama will complete 3 cycle demonstrated irradiation in 
1991 and then detailed PIE (Post Irradiation Examination) will be 
planned. (author). 1 ref., 6 figs, 1 tab. 


19980 (IWGFPT-35, pp. 245-250) Search of an equivalent 
plutonium fuel modelization for LWR spectra. Manent, G. (CEA, 
Centre d’Etudes Nucleaires de Cadarache, Saint-Paul-lez-Durance 
(France). Dept. de Transfert d’Energie); Porta, J.; Azzoug, D. Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
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Working Group on Water Reactor Fuel Performance and Technol- 
ogy. Dec 1990. (CONF-8911229-: IAEA specialist meeting on 
plutonium and uranium recycling, Cadarache (France), 13-16 Nov 
1989). In Recycling of plutonium and uranium in water reactor fu- 
els: Proceedings of a technical committee meeting held in 
Cadarache, France, 13-16 November 1989. 340p. Order Number 
DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

Transport calculations linked with one group perturbational 
methodology allow to understand physical isotopic effects of main 
MOX fuel components. Linearity of reactivity related to the fissile 
plutonium proportion in Pu has been understood and used to es- 
tablish an equivalence model based on an energetic criterion. The 
accuracy is adapted to nuclear strategy studies (~1%) the validity 
field goes from Pu from 1st PWR starting up cycles to twice recy- 
cled ones. Support and fuel ageing influences have been analysed. 
(author). 2 figs, 6 tabs. 


19981 (IWGFPT-35, pp. 250-257) Influence on the power 
peak of different plutonium isotopic compositions in PWR 
MOX tuel assemblies. Mathonniere, G. (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Etudes 
Mecaniques et Thermiques); Rohart, M. Intemational Atomic En- 
ergy Agency, Vienna (Austria). International Working Group on 
Water Reactor Fuel Performance and Technology. Dec 1990. 
(CONF-8911229-: IAEA specialist meeting on plutonium and 
uranium recycling, Cadarache (France), 13-16 Nov 1989). in Recy- 
cling of plutonium and uranium in water reactor fuels: Proceedings 
of a technical committee meeting held in Cadarache, France, 13- 
16 November 1989. 340p. Order Number DE91632863. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Plutonium recycling in PWR's raises the problem of definition of 
the mixed uranium - plutonium oxide assembly. In order to prevent 
power peaking at the uranium plutonium assembly interface, neu- 
tronic studies indicate that the assemblies should compose several 
enrichment zones. However, all the feasibility studies pertormed on 
PWR plutonium recycling were based on the assumption that ho- 
mogeneous plutonium fuel woukd be both identical in all zones of 
each assembly and identical for all assemblies. It was thus very 
important to find out whether this homogenization stage was es- 
sential to the industrial fabrication process, or, which comes to the 
same thing, to determine the power peak implications of manutac- 
turing a plutonium assembly in which the different zones 
correspond to different isotopic compositions. The survey under- 
taken to assess the extent to which the power peak is influenced 
by modifications to the isotopic composition is discussed in the 
present paper. (author). 2 refs, 2 figs, 2 tabs. 


19982 (IWGFPT-35, pp. 257-262) Plutonium recycle in 900 
MWe PWRs (100% MOX). Thomet, P. (CEA, Centre d’Etudes Nu- 
cleaires de Cadarache, Saint-Paul-lez-Durance (France). Dept. de 
Transfert d’Energie); Bourdon, S.; Roulier, B.; Miracourt, J.M. Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
Working Group on Water Reactor Fuel Performance and Technol- 
ogy. Dec 1990. (CONF-8911229-: IAEA specialist meeting on 
plutonium and uranium recycling, Cadarache (France), 13-16 Nov 
1989). In Recycling of plutonium and uranium in water reactor fu- 
els: Proceedings of a technical committee meeting held in 
Cadarache, France, 13-16 November 1989. 340p. Order Number 
DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

The feasibility of 100% Plutonium recycle in 900 Mwe PWRs is 
examined from fuel management studies, especially hot shutdown 
control, problems of high boron concentrations, vessel fluence and 
from safety analysis: Valve opening accident and long term cooling 
after LOCA transients. The obtained results indicate that a such re- 
cycle should involve important modifications in the boration circuits. 
(author). 6 figs, 4 tabs. 


19983 (IWGFPT-35, pp. 262-271) Neutronic feasibility of 
100% MOX fuel recycling in APWRs. Nisan, S. (CEA, Centre 
d'Etudes Nucleaires de Cadarache, Saint-Paul-lez-Durance 
(France). Dept. de Transfert d’Energie); Lenain, R. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Water Reactor Fuel Performance and Technology. Dec 
1990. (CONF-8911229-: IAEA specialist meeting on plutonium and 
uranium recycling, Cadarache (France), 13-16 Nov 1989). in Recy- 
cling of plutonium and uranium in water reactor fuels: Proceedings 





of a technical committee meeting held in Cadarache, France, 13- 
16 November 1989. 340p. Order Number DE91632863. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this paper, preliminary neutronic studies, pertaining to the fea- 
sibility of 100% MOX fuel recycling in future generation french 
APWRs, are presented. It has been shown that this recycling is, in- 
deed, possible in two different but complementary concepts: (1) 
The tight lattice (moderator to fuel ratio = 1.1-1.4) RCVS concept 


recently proposed by FRAMATOME and (2) The N’4, derived from 
the UO2 fuelled N4 concept. These two reactors are controllable 
up to the hot subcritical shutdown (150°C isothermal) without the 
use of soluble boron. However, soluble boron of burnable poison 
becomes necessary for cold shutdown. Furthermore, the control of 
N’4 necessitates 101 RCCs instead of 73 actually required for the 
N4. Studies are at present in progress to ascertain the feasibility of 
the modification of the reactor vessel head that these 28 supple- 
mentary RCCs would entail. The fissile plutonium contents at 
equilibrium (for 55-60 GWd/t discharge burnup) are sufficiently low 
to ensure negative void coefficients at the assembly or at the reac- 
tor level. (author). 6 refs, 8 figs, 8 tabs. 


19984 (IWGFPT-—35, pp. 271-280) Plutonium recycling ex- 
perience in French PWR plants - Neutronic results. Rome, M. 
(Electricite de France, Villeurbanne (France). Service Etudes et 
Projets Thermiques et Nucleaires); Francillon, M.; Le Bars, M. In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Water Reactor Fuel Performance and Technol- 
ogy. Dec 1990. (CONF-8911229-: IAEA specialist meeting on 
plutonium and uranium recycling, Cadarache (France), 13-16 Nov 
1989). In Recycling of plutonium and uranium in water reactor fu- 
els: Proceedings of a technical committee meeting held in 
Cadarache, France, 13-16 November 1989. 340p. Order Number 
DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

Spent fuel reprocessing has been chosen in France since the 
beginning of the French nuclear program. Plutonium recycling in 
French PWR plants was decided in June 1985. A two year experi- 
ence of Plutonium reload operation in 900 MW PWR is now 
acquired in France. This paper describes: Neutronic calculations 
organization and methods; Available neutronic calculations and 
measurements of French PWR MOX cycles obtained by EDF. (au- 
thor). 6 figs, 3 tabs. 


19985 (IWGFPT-35, pp. 280-287) First feedbacks of pluto- 
nium recycling and experimental validation. Castelli, RA. 
(Fragema, 69 - Lyon (France)); Fremond, E.; Pelet, M. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Water Reactor Fuel Performance and Technology. Dec 
1990. (CONF-8911229—: IAEA specialist meeting on plutonium and 
uranium recycling, Cadarache (France), 13-16 Nov 1989). In Recy- 
cling of plutonium and uranium in water reactor fuels: Proceedings 
of a technical committee meeting held in Cadarache, France, 13- 
16 November 1989. 340p. Order Number DE91632863. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The feasibility of plutonium recycling has been demonstrated by 
generic safety studies for EDF 900 MWe PWR units, operated with 
a third core reload strategy in annual cycling. Currently, for these 
reactors, fuel reloads contain one third of mixed oxide fuel together 
with UO2 assemblies, leading to heterogeneous cores. Startup 
physics tests, used to verify that measured values of physical pa- 
rameters are in accordance with design calculations, are based on 
flux maps. Therefore sot .e critical experiment was defined to in- 
vestigate the ability of flux map analysis method to take into 
account heterogeneous cores. This paper describes: Critical exper- 
iments used to validate reactivity calculations and microscopic 
power distribution calculations; critical experiment used to validate 
the flux map analysis method. (author). 5 figs. 


19986 (IWGFPT-35, pp. 287-292) Possibilities and effects 
ot plutonium recycling in the Yugoslav nuclear power pliant 
Krsko. Marinkovic, N. (Institut za Nuklearne Nauke Boris Kidric, 
Belgrade (Yugosiavia)); Matausek, M.V.; Spasojevic, D. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Working Group on Water Reactor Fuel Performance and Technol- 
ogy. Dec 1990. (CONF-8911229-: IAEA specialist meeting on 
plutonium and uranium recycling, Cadarache (France), 13-16 Nov 
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1989). In Recycling of plutonium and uranium in water reactor fu- 
els: Proceedings of a technical committee meeting held in 
Cadarache, France, 13-16 November 1989. 340p. Order Number 
DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

A preliminary analysis of possibilities and effects of plutonium re- 
cycling in Yugoslavia’s only PWR nuclear power pliant Krsko, was 
carried out. Core parameters were computed with different amount 
of MOX fuel in an equilibrium cycle. The average content of fissile 
plutonium in MOX fuel was assumed to be such that it could pro- 
vide neutronic properties equivalent to those of the original 3,4% 
enriched fuel of the equilibrium cycle. It was also assumed that the 
cycle iength was 300 days and that there was one third of fresh 
fuel elements at the beginning of each equilibrium cycle. A number 
of different core compositions were treated comprising 20% to 
100% of MOX fuel assemblies in fresh fuel. From the computed ra- 
dial power distribution at the beginning and at the end of the 
equilibrium cycle it is evident that in cases with up to 60% of MOX 
fresh fuel the form factor does not exceed 1.3, which is the allowed 
maximum for Krsko core. Cores with more than 60% of MOX in 
fresh fuel should not be acceptable from the aspect of power peak- 
ing. By comparing the cycle length and burnup changes of cases 
with MOX fuel with the one without MOX it was found that the case 
with 20% of fresh MOX fuel in the equilibrium core is most 
favourable for burnup increase, while the case of 40% of fresh 
MOX fuel offers acceptable results for both burnup and cycle 
length. On the other hand, the total mass yield of plutonium fissile 
nuclides, produced during one equilibrium cycle of Krsko NPP, 
amount to the quantity which could supply 25% of fresh fuel with 
MOX in a next MOX equilibrium core. It was concluded that even 
in the case of a single NPP in the electric power generating sys- 
tem plutonium recycling in present PWR could be a reasonable 
solution. (author). 3 refs, 9 figs, 2 tabs. 


19987 (IWGFPT-35, pp. 292-297) Physico-technical as- 
pects of using plutonium in WWER reactors. Levina, |.K. 
(Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); Proselkov, V.N.; 
Saprykin, V.V.; Bibilashvili, Yu.K.; Novikov, V.V. Intemational 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Water Reactor Fuel Performance and Technology. Dec 
1990. (CONF-8911229-: IAEA specialist meeting on plutonium and 
uranium recycling, Cadarache (France), 13-16 Nov 1989). in Recy- 
cling of plutonium and uranium in water reactor fuels: Proceedings 
of a technical committee meeting held in Cadarache, France, 13- 
16 November 1989. 340p. Order Number DE91632863. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Generation of plutonium in ever increasing amounts under the 
conditions of developing nuclear power and a delay in the commis- 
sioning of fast reactors make it necessary to quickly solve 
problems involved in the use of plutonium in WWER reactors 
which will be the major type of power reactors in the USSR in the 
nearest ten year period. Uranium-plutonium fuel taking account of 
its adequate performance will allow a higher burn-up of the fuel. In 
principle two routes of using Pu in WWER are possible: A direct 
substitution without shape alterations of fuel rods, assemblies, core 
grid and type of a clad structural material (Zr+1%Nb alloy); closely- 
spaced uranium-plutonium lattices. (author). 1 tab. 


19988 (IWGFPT-35, pp. 235-237) Thermal behaviour and 
fission gas release of MOX fuel - Comparison with UO, in the 
Thermox and Grimox experimental programmes. Pt. 1: MOX 
parametric irradiation experiments in the Siloe reactor. Porrot, 
E. (CEA Centre d’Etudes Nucleaires de Grenoble, 38 (France). 
Dept. de Metallurgie); Charlies, M.; Lemaignan, C.; Chotard, A.; 
Thibauk, X. International Atomic — Agency, Vienna (Austria). 
International Working Group on Water Reactor Fuel Performance 
and Technology. Dec 1990. (CONF-8911229-: IAEA specialist 
meeting on plutonium and uranium recycling, Cadarache (France), 
13-16 Nov 1989). In Recycling of plutonium and uranium in water 
reactor fuels: Proceedings of a technical committee meeting held 
in Cadarache, France, 13-16 November 1989. 340p. Order Num- 
ber DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

The experimental procedure is described: Short rods, equipped 
with centreline thermocouples and gas sweeping lines (Grimox), 
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were irradiated at various power levels in a pool reactor, in a pres- 
surized water loop. For better calibration, the rods were separated 
in two parts, the lower one made of standard UO> pellets and the 
upper one of MOX fuel. Centreline temperature and fission gas re- 
lease kinetics were measured. First comparative results between 
UO, and MOX centreline temperatures are presented, for a given 
linear heat rate under the particular irradiation conditions of the ex- 
periment. To be meaningful, the temperature difference observed in 
the MOX fuel needs to be analysed through a detailed calculation 
of all the components of the thermal behaviour. These terms are 
analysed, especially the radial profile of specific power inside the 
MOX fuel pellets, which was derived from the analysis of gamma 
scanning along a diameter of a cross section. An expression for 
the integrated value of the MOX thermal conductivity is planned to 
be published soon on the basis of this analysis; as are the results 
of fission gas release measurements. (author). 2 figs. 


19989 (IWGFPT-35, pp. 238-241) Behaviour of a defective 
MOX fuel in a reactor environment - The Edithmox experiment. 
Pt.2: MOX parametric irradiation experiments in the Siloe re- 
actor. Parrat, D. (CEA Centre d’Etudes Nucleaires de Grenoble, 
38 (France). Dept. de Metallurgie); Warlop, R.; Montagnon, F.; Mu- 
sante, Y. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Water Reactor Fuel Performance 
and Technology. Dec 1990. (CONF-8911229-: IAEA specialist 
meeting on plutonium and uranium recycling, Cadarache (France), 
13-16 Nov 1989). In Recycling of plutonium and uranium in water 
reactor fuels: Proceedings of a technical committee meeting held 
in Cadarache, France, 13-16 November 1989. 340p. Order Num- 
ber DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

A defective MOX fuel rod was irradiated from April to August 
1989 in the Jet Pompe irradiation loop in the Siloe experimental re- 
actor at the CEA’s Nuclear Research Centre in Grenoble. This 
experiment had two aims: Determination of the experimental re- 
lease rate of fission products from mixed oxide in a defective early 
in life rod. The cladding leak has a high hydraulic conductance and 
the rod is irradiated at several steady-state power levels. Compari- 
son of these results with those obtained in the case of uranium 
oxide in the Edith, Cyfon and Crusiton programmes. The power 
levels obtained are in the region of 8, 17, 20 and 25 kW.m’. 
Fission product release was measured by on-line gamma spec- 
trometry and water samples. A preliminary analysis of the results 
shows that the observed release rates are similar to those ob- 
tained with uranium oxide. (author). 8 refs, 5 figs. 


19990 (IWGFPT-35, pp. 301-306) Status of tuel assembly 
design and core management experience with MOX fuel in the 
Federal Republic of Germany tor Siemens/KWU type LWRs. 
Krebs, W.D. (Siemens AG Unternehmensbereich KWU, Erlangen 
(Germany, F.R.)); Schlosser, G.L. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Water 
Reactor Fuel Performance and Technology. Dec 1990. (CONF- 
8911229-: IAEA specialist meeting on plutonium and uranium 
recycling, Cadarache (France), 13-16 Nov 1989). In Recycling of 
plutonium and uranium in water reactor fuels: Proceedings of a 
technical committee meeting held in Cadarache, France, 13-16 
November 1989. 340p. Order Number DE91632863. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Federal Republic of Germany has adopted the strategy of a 
closed fuel cycle using reprocessing and recycling. The central is- 
sue today in this context is plutonium recycling in operating PWRs 
and most recently in BWRs as well. Optimized designs of MOX 
fuel assemblies for PWRs presently use up to 3 types of MOX fuel 
rods having different plutonium contents with natural or tails ura- 
nium as carrier material but without burnable absorbers. The MOX 
fuel assembly designs for BWRs submitted for licensing use 4 to 5 
rods with different plutonium contents and Gd203-UO2 burnable 
absorber rods. Both the PWR and the BWR designs attain good 
equivalence and compatibility with uranium fuel assemblies. High 
flexibility exists in the number of MOX fuel assemblies loaded in 
LWR cores. Siemens/KWU experience with MOX fuel assemblies 
is based on the insertion of 242 MOX fuel assemblies in 8 PWR 
and 168 in BWR and PHWR so far. Primary operating results in- 
clude information on cycle length, power distribution, reactivity 
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coefficients and control rod worth of cores containing MOX fuel as- 
semblies. Normal level of reliability and safety can be maintained 
in reactor operation even with increased MOX fuel fractions, higher 
fissile contents and at high burnup. (author). 8 refs, 7 figs, 5 tabs. 


19991 (IWGFPT-35, pp. 307-316) MOX fuel experience in 
the CNA plant. Depeste!, M. (Societe d’Energie Nucleaire Franco- 
Belge des Ardennes, 08 - Chooz-lez-Givet (France)); Deramaix, P.; 
Vanderborck, Y. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Water Reactor Fuel Per- 
formance and Technology. Dec 1990. (CONF-8911229-: IAEA 
specialist meeting on plutonium and uranium recycling, Cadarache 
(France), 13-16 Nov 1989). In Recycling of plutonium and uranium 
in water reactor fuels: Proceedings of a technical committee meet- 
ing held in Cadarache, France, 13-16 November 1989. 340p. 
Order Number DE91632863. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The C.N.A. Reactor (Centrale Nucleaire des Ardennes) is a 
PWR of 305 net MWe, in operation since beginning of 1967. In 
1985, SENA (Societe d’Energie Nucleaire Franco-Belge des Ar- 
dennes) owner of the CNA plant decided to submit an application 
to the French Licensing Authorities for plutonium recycle in the 
C.N.A. reactor. Indeed large quantities of plutonium were becoming 
available to SENA as a result of the reprocessing of the spent ura- 
nium assemblies unloaded since several years and plutonium 
recycling in the C.N.A. reactor was appearing attractive in the eco- 
nomic conditions of 1985, as a substitute to uranium assemblies 
the enrichment of which (4.28 w/o U-235 in U) is relatively higher 
than the enrichment in larger modern PWR (900 MWe). Design 
and safety analyses and the fabrication of the MOX assemblies 
were entrusted by SENA to BN-RBU Association presently BN- 
SIEMENS Association, already in charge of the supply of the 
uranium assemblies. (author). 8 figs, 4 tabs. 


19992 (IWGFPT-35, pp. 317-320) MOX fuel reloads in 
BEZNAU-1. Bay, H. (Nordostschweizerische Kraftwerke AG, 
Baden (Switzerland)); Deramaix, P.; Charlier, A. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Water Reactor Fuel Performance and Technology. Dec 
1990. (CONF-8911229-: IAEA specialist meeting on plutonium and 
uranium recycling, Cadarache (France), 13-16 Nov 1989). In Recy- 
cling of plutonium and uranium in water reactor fuels: Proceedings 
of a technical committee meeting held in Cadarache, France, 13- 
16 November 1989. 340p. Order Number DE91632863. Source: 
OSTI; NTIS (US Sales Only); INIS. 

With the substantial commitment to reprocessing, and no direct 
and immediate interest in breeder reactors, the demonstration of 
the feasibility of plutonium recycle became an integral part of the 
fuel cycle for the BEZNAU Plant ten years ago. In 1978, four MOX 
assemblies were loaded in BEZNAU-1 and were successfully 
irradiated for three cycles. The present paper discusses the experi- 
ence gained so far with the ongoing plutonium recycle programme 
in BEZNAU-1. The MOX fuel is delivered by COMMOX/ 
BELGONUCLEAIRE and is loaded in the core together with the 
UOz fuel assemblies delivered by Westinghouse. (author). 2 figs, 2 
tabs. 


19993 (IWGFPT-35, pp. 321-326) Overcooling transient 
analysis in the frame of MOX fuel management. Ferrier, A. 
(Electricite de France, Villeurbanne (France). Direction des Etudes 
et Recherches); Bassols, S. International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Water Reactor 
Fuel Performance and Technology. Dec 1990. (CONF-8911229-: 
IAEA specialist meeting on plutonium and uranium recycling, 
Cadarache (France), 13-16 Nov 1989). In Recycling of plutonium 
and uranium in water reactor fuels: Proceedings of a technical 
committee meeting held in Cadarache, France, 13-16 November 
1989. 340p. Order Number DE91632863. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The resolution to recycle plutonium in french PWR's was an op- 
portunity for EDF to develop its own methodology, for the study of 
overcooling transients. The aim of this presentation is to describe 
the present disconnected method between neutronics and thermal- 
hydraulics, used for studying the two transients of main steamline 
break and inadvertent secondary valve opening (within the design 
basis overcooling transients). The behaviour of various fuels will be 
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compared through an example of reloading plan for each type: UO2 
with 3.25% enrichment and reloading by third; UO2 3.7% by fourth; 
MOX 30% (UO2 3.25% PUO2 5.30%) by third. (author). 13 figs. 


19994 (IWGFPT-35, pp. 327-332) Analysis of beyond the 
design basis overcooling transients in the trame of mixed ox- 
ide tuel management. Miracourt, J.M. (Electricite de France, 
Villeurbanne (France). Service Etudes et Projets Thermiques et 
Nucleaires). International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Water Reactor Fuel Pertormance 
and Technology. Dec 1990. (CONF-8911229-: IAEA specialist 
meeting on plutonium and uranium recycling, Cadarache (France), 
13-16 Nov 1989). In Recycling of plutonium and uranium in water 
reactor fuels: Proceedings of a technical committee meeting held 
in Cadarache, France, 13-16 November 1989. 340p. Order Num- 
ber DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to answer to a complementary request of Safety Author- 
ities, EDF performed the study of beyond the design basis 
overcooling transient on a French 3 loop/900 MW pressurized wa- 
ter reactor loaded with 30% mixed Uranium-Plutonium oxide fuel. 
The studied transient was a main steamline double-ended break 
with the additional failure of two secondary isolating main valves. 
This transient leads to the rapid draining of two steam generator 
secondary parts. The methodology relying on separate evaluation 
of neutronic coefficients and of plant overall thermalhydraulic 
behaviour was used (see corresponding presentation for within De- 
sign Basis overcooling accident analysis). According to the Safety 
rules for beyond the design basis analysis, the study was per- 
formed with best estimate assumptions and models, especially the 
advanced french thermalhydraulic code CATHARE (EDF/CEA/ 
FRAMATOME development). A detailed representation of primary 
and secondary side (axial model) was used. Modelling of fluid mix- 
ing in the vessel was introduced in CATHARE, with best estimated 
correlations deduced from experiments. The use of conservative 
assumptions was only restricted to the representation of physical 
phenomena which were not yet included in the assessment pro- 
gram of CATHARE. For example, the quality of fluid at the outlet of 
steam generators was imposed to one (no representation of steam 
dryers in CATHARE). The results of these calculations demonstrate 
the acceptability of the transient, both in terms of reactivity and 
power levels. Sensitivity studies allow the quantification of the dif- 
ferent reactivity effects (boron efficiency, moderator and Doppler 
coefficients). This study is presently being included in the Safety 
Analysis Report part dealing with complementary situations. (au- 
thor). 


19995 (IWGFPT-35, pp. 333-337) Safety problems related 
to the use of MOX assemblies in PWRs. Goutton, A. (CEA Cen- 
tre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. d’Analyse de Surete); Merle, J.P. International Atomic En- 
ergy Agency, Vienna (Austria). International Working Group on 
Water Reactor Fuel Performance and Technology. Dec 1990. 
(CONF-8911229-: IAEA specialist meeting on plutonium and 
uranium recycling, Cadarache (France), 13-16 Nov 1989). In Recy- 
cling of plutonium and uranium in water reactor fuels: Proceedings 
of a technical committee meeting held in Cadarache, France, 13- 
16 November 1989. 340p. Order Number DE91532863. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Curtailment of the LMFBR program along with the satisfactory 
performance of the La Hague reprocessing plant, with the conse- 
quent availability of large quantities of plutonium, provides 
Electricite de France (EDF) with the possibility of "burning”mixed 
uranium and plutonium oxide fuel (MOX fuel) in the core of certain 
PWR power plant reactors, hence reducing enriched uranium fuel 
requirements. Design provision has in fact been made for this pos- 
sibility on sixteen 900 MWe piant units and is explicitly authorized 
in the relevant authorization decrees. The feasibility and conse- 
quences of using this new type of fuel must be safely analyzed, 
with respect to the entire fuel cycle, i.e. from fuel fabrication, 
through utilization in the reactor, up to reprocessing and waste 
packaging. In this connection, EDF presented the safety authorities 
with a feasibility study, analysis of which resulted in authorization 
being granted for a first loading of MOX fuel in Saint Laurent B1. 
The program drawn up by EDF aims at the possibility of using this 


fuel in twelve of the sixteen 900 MWe authorized units in the pro- 
portion of 30% of the fuel assemblies in the core. The program 
began with the loading of 16 MOX assemblies in the Saint Laurent 
B1 reactor in Autumn 1987, and continued with progressive in- 
creases in the number of reactors partially loaded with MOX fuel 
with a view to attaining a reloading frequency of 12 core loads per 
year by about 1993-94, corresponding to the fabrication of 192 as- 
semblies per year, containing 90 tons of heavy metal (U + Pu), 
including 4.8 tons of plutonium. Each refuelling operation is 
presently the subject of close surveillance, prior to attainment in 
1989 of the first equilibrium core for the Saint Laurent B1 reactor 
(with the 3-batch refuelling mode adopted, two years are required 
to reach equilibrium and the core of this reactor will effectively con- 
tain 30% MOX assemblies in 1989, providing the third reload is 
authorized). (author). 


19996 (KFK+-1990-41/G) Studies on vibration of fuel rods 
Pt. 3: Effects of detector size and position on vibration spec- 
tra of strings and rods. Kiss, S.; Lipcsei, S.; Por, G. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Sep 1990. 22p. (In Hungarian). Order Number 
DE91633736. Source: OST!; NTIS (US Sales Only); INIS. 

Effects of the detector size and position on the measured spec- 
tra were investigated. Main characteristics of their transfer function 
were calculated by using a simple model of standing waves. Its 
prediction was checked in laboratory rod vibration experiments, 
and the main features were found also in pressure fluctuation 
spectra measured at the Paks Nuclear Power Station, Hungary. 
More fundamental results were obtained using the theory of the su- 
perposition of running waves and their reflection on the clamped 
ends of the rod. This explains the spectra in detail including 
anomalies (doubling of the eigenfrequencies) which appeared as a 
consequence of bad fixing of the ends. (author) 5 refs.; 10 figs. 


19997 (KFK}+-1990-57/G) The analysis of 14.8 percent cold 
leg break without the application of hydroaccumulators in the 
PMK-NHV test facility. Szabados, L.; Ezsoel, Gy.; Perneczky, L. 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. Dec 1990. 94p. (In Hungarian). Order 
Number DE91633737. Source: OSTI; NTIS (US Sales Only); INIS. 

A series of reactor safety tests have been performed in the ex- 
perimental reactor simulation facility PMK-NHV of the Paks Nuclear 
Power Plant, Hungary, with and without the use of hydroaccumula- 
tor (SIT) operation. 14.8 percent cold leg break simulation 


- experiments are reported without SITs in action, and the measure- 


ment results were analyzed using the RELAPS/mod2 computer 
code. The description of the experiment is followed by the parame- 
ter variations and their analysis, together with an interpretation of 
the measurement results. The lessons from the LOCA simulation 
tests are evaluated. (R.P.) 10 refs.; 48 figs.; 3 tabs. 


19998 (KFKI-1990-59/G) The analysis of 1 percent cold leg 
break without the application of hydroaccumulators. Szabados, 
L.; Ezsoel, Gy.; Perneczky, L. Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics. Dec 1990. 
95p. (in Hungarian). Order Number DE91633739. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Reactor safety research tests have been performed in the exper- 
imental reactor simulation facility PMK-NHV, in order to examine 
LOCA accident conditions of the WWER-440 type reactors of the 
Paks Nuclear Power Plant, Hungary. 1 percent cold leg break ex- 
periments were performed without the use of hydroaccumulator 
(SIT) operation, and the simulation test results were analyzed us- 
ing the RELAP5/mod2 computer code. After the overview of the 
experiment, the measurement results were interpreted and the cal- 
culated data are shown in graphs and tables. (R.P.) 14 rets.; 57 
figs.; 5 tabs. 


19999 (LA-12067-MS) The status of nuclear power plants 
in the People’s Republic of China. Puckett, J. Los Alamos Na- 
tional Lab., NM (USA). May 1991. 18p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. Order 
Number DE91013342. Source: OSTI; NTIS; INIS; GPO Dep. 
China’s main energy source is coal, but tion and envi- 
ronmental problems make that fuel less than desirable. Therefore, 
the Chinese, as part of an effort toward alternative energy sources, 
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are developing nuclear power plants. In addition to providing a 
cleaner power source, development of nuclear energy would im- 
prove the Chinese economic condition and give the nation greater 
world status. China’s first plants, at Qinshan and Daya Bay, are 
still incomplete. However, China is working toward completion of 
those reactors and planning the training and operating procedures 
needed to operate them. At the same time, it is improving its nu- 
clear fuel exports. As they develop the capability for generating 
nuclear power, the Chinese seem to be aware of the accompany- 
ing quality and safety considerations, which they have declared to 
be first priorities. 50 rets., 7 figs. 


20000 (NUREG-1374) Technical findings related to 
Generic Issue 79: An evaluation of PWR reactor vessel ther- 
mal stress during natural convection cooldown. Page, J.D. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research. May 1991. 146p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (USA). Source: 
OSTI; NTIS; INIS; GPO. 

This report presents the technical basis for the US Nuclear Reg- 
ulatory Commission's (NRC’s) resolution of Generic Safety Issue 
79, “Unanalyzed Reactor Vesse! (PWR) Thermal Stress During 
Natural Convection Cooldown.” Included are discussions of perti- 
nent technical background information, the historical development 
of the issue, the approach of the NRC staff and its contractor to 
the resolution, and the NRC staff technical conclusions with their 
supporting bases. The B&W Owners Group (BWOG) prepared a 
detailed analysis of its 177-fuel-assembly reactor vessel under nat- 
ural convection cooldown conditions. This report was reviewed by 
the NRC staff and its contractor, and conservative independent 
confirmatory stress analyses were performed by the NRC contrac- 
tor in selected areas. To complete the review, an independent 
fracture mechanics evaluation was performed by the NRC staff. 
This report presents the NRC’s review and evaluation of the 
BWOG report and the NRC's conclusion that the BWOG docu- 
ment, supported by the additional conservative independent 
analyses discussed above, provides an adequate basis for the res- 
olution of the issue. 8 refs., 3 figs. 


20001 (OH-84-427-K) Seismic testing of naturally aged ex- 
ide EMP-13 station battery cells. Tulk, J.D.; Black, D.A.; Janis, 
W.J.; Kukreti, B.M. Ontario Hydro, Toronto, ON (Canada). Re- 
search Center. Feb 1985. 29p. Order Number DE91631876. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A sample of 27 year old lead acid storage batteries from the 
Shippingport Nuclear Power Station (Shippi , PA) were tested 
on a shaker table. The intensity of the shaker tests reached the full 
capacity of the table. There were no sudden changes in output volt- 
age for any of the seven cells during the stimulated earthquakes. 
Following the tests, however, the capacity of the cells was found to 
be sharply reduced. A number of cells were disassembled and ex- 
amined. internal components were found to be in poor condition, 
with loss of negative plate material and generalized corrosion. 


20002 (OH-85-48-K) Simulated earthquake testing of natu- 
rally aged C and D LCU-13 station battery cells. Tulk, J.D.; 
Black, D.A.; Janis, W.J.; Royce, C.J. Ontario Hydro, Toronto, ON 
(Canada). Research Center. Mar 1985. 37p. Order Number 
DE91631877. Source: OSTI; NTIS (US Sales Only); INIS. 

A sample of 10-year-old lead-acid storage batteries from the 
North Anna Nuclear Power Station (Virginia Electric and Power 
Company) were tested on a shaker table. Seven celis were sub- 
jected to simulated earthquakes with a ZPA of approximately 1.5 g. 
All seven delivered uninterrupted power during the shaker tests 
and were able to pass a post-seismic capacity test. Two cells were 
shaken to higher intensities (ZPA approximately equal to 2 g). 
These cells provided uninterrupted power during the shaker tests, 
but had post-seismic capacities that were below the required level 
for Class1E battery cells. After the tests, several cells were disas- 
sembled and examined. Internal components were in good 
condition with limited oxidization and plate cracking. 


20003 (OH-85-51-K) Simulated earthquake testing of natu- 
rally aged exide FHC-19 station battery cells. Tulk, J.D.; Black, 
D.A.; Janis, J.R.; Royce, C.J. Ontario Hydro, Toronto, ON 
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(Canada). Research Center. Mar 1985. 36p. Order Number 
DE91631878. Source: OSTI; NTIS (US Sales Only); INIS. 

A sample of 10-year-old lead-acid storage batteries from the 
Calvert Cliffs Nuclear Power Station (Baltimore Gas and Electric 
Company) were tested on a shaker table. Six cells were subjected 
to simulated earthquakes with a ZPA of approximately 1.5 g. None 
of the six cells tested showed a significant drop in voltage during 
the shaker tests. However, only two cells could deliver 80% of their 
rated capacity following the seismic tests. Two cells were shaken 
to higher intensities (ZPA approximately equal to 2 g). These cells 
again provided uninterrupted power during the shaker tests, but 
had post-seismic capacities that were below the required level for 
Class 1E battery celis. Four cells were disassembled and exam- 
ined after the shaker tests. Bus bar material from the positive side 
of the cells were corroded and brittle (although not cracked) and 
active material on the positive plates was hard and cracked. Loss 
of active material from the positive plates is suspected as the main 
cause of the reduced capacity of the cells. 


20004 (PEL—302) Calculational results using a survey type 
code system for the analysis of the Almaraz Unit 2 PWR 
benchmark. Ball, G.; Vogel, D.L.; Ras, H.; Mueller, E.Z. Atomic 
Energy Corp. of South Africa (Pty) Ltd., Pretoria (South Africa). Jan 
1991. 56p. Order Number DE91633740. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The calculations performed for the Almaraz Unit 2 PWR using 
the code packages of the Atomic Energy Corporation of South 
Africa Ltd. are summarized. These calculations were done as part 
of the IAEA Coordinated Research Programme on In-Core Fuel 
Management Code Package Validation for LWRs. A brief descrip- 
tion of the one-dimensional cross section generation package as 
well as of the Level Il (scoping type) global core calculational pack- 
age which was used is given. Detailed results are presented in 
several appendices. 29 figs., 20 tabs., 10 refs. 


20005 (PNL-SA-18689) Effects of residual stresses on the 
fracture toughness of Zircaloy-2 tubes. Mohamadian, H.P. 
(Southern Univ., Baton Rouge, LA (USA). Dept. of Mechanical En- 
gineering); Mirshams, A.R.; Cunningham, M.E. Pacific Northwest 
Lab., Richland, WA (USA). May 1991. 19p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 
910591-2: Conference on the practical applications of residual 
stress technology, Indianapolis, IN (USA), 15-17 May 1991). Order 
Number DE91012736. Source: OSTI; NTIS; INIS; GPO Dep. 

Data applicable to evaluating the fracture toughness of Zircaloy-2 
pressure tubes were evaluated according to the criteria in ASTM 
Standards E399 and E813. It was found that the data did not meet 
the criteria specified in the standards, thus making it necessary to 
account for residual stress in determining the fracture toughness of 
the tubes. Therefore, residual stress in pressure tube specimens 
was experimentally determined to allow the incorporation of resid- 
ual stresses in the calculation of fracture toughness. Sections of as 
fabricated 82.5 mm OD Zircaloy-2 tubes in the 30% cold worked 
condition were used in testing. Electrochemical Machining (ECM) 
was used to remove material from the interior of the tube, while 
measuring the resulting change in strain on the exterior of the tube 
with delta rosette strain gages. Utilization of this technique to 
reduce the cross sectional area of a tube without introducing addi- 
tional stresses offers an accurate procedure for obtaining data to 
calculate the residual stress distribution. Assuming elastic 
anisotropy, the stress equations developed by Voyiadjis, Kiousis, 
and Hartley were used to determine the residual tangential, radial, 
and longitudinal stresses as a function of wall thickness. Addition- 
ally, these equations allow the determination of the shear stress 
and subsequently the principal stress profiles. It was found that the 
measured residual stress level was high enough that it must be ac- 
counted for when determining the fracture toughness of the subject 
Zircaloy-2 tubes. 7 refs., 7 figs. 


20006 (STUK-B-YTO-76) Operation of Finnish nuclear 
power plants: Quarterly report, 2nd quarter, 1990. Tossavainen, 
K. (ed.). Finnish Centre for Radiation and Nuclear Safety (STUK), 
Helsinki (Finland). Dept. of Nuciear Safety. Dec 1990. 29p. Order 
Number DE91633741. Source: OSTI; NTIS (US Sales Only); INIS. 

During the second quarter of 1990 the Finnish nuclear plant 
units Loviisa 1 and 2 and TVO and Il were in commercial operation 
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for most of the time. The feedwater pipe rupture at Loviisa 1 and 
the resulting inspections and repairs at both Loviisa plant units 
brought about an outage the overall duration of which was 32 
days. The annual maintenance outages of the TVO plant units 
were arranged during the report period and their combined duration 
was 31.5 days. Nuclear electricity accounted for 35.3% of the total 
Finnish electricity production during this quarter. The load factor 
average of the nuclear power pliant units was 83.0%. Three events 
occurred during the report period which are classified as Level 1 
on the International Nuclear Event Scale: feedwater pipe rupture at 
Loviisa 1, control rod withdrawal at TVO | in a test during an out- 
age when the hydraulic scram system was rendered inoperable 
and erroneous fuel bundle transfers during control rod drives main- 
tenance at TVO Il. Other events during this quarter are classified 
as Level Zero (Below Scale) on the International Nuclear Event 
Scale. Occupational radiation doses and external releases of ra- 
dioactivity were considerably below authorised limits. Only small 
amounts of nuclides originating in nuclear power plants were de- 
tected in samples taken in the vicinity of nuclear power plants. 


2103 Power Reactors, Nonbreeding, Graphite Mod- 
erated 


Refer also to citation(s) 19801, 20050, 20092, 20230, 20866 


2104 Power Reactors, Nonbreeding, Otherwise 
Moderated or Unmoderated 


Refer also to citation(s) 19700, 19741, 19742, 20064, 20094, 
20095, 20096, 20097, 20231, 20232, 20250, 20368 


20007 (INIS-mf—12827, pp. 3-7) Ontario Hydro nuclear gen- 
eration division intormation systems at Darlington NGS. Hey, 
1S. (Ontario Hydro, Bowmanville (Canada). Darlington Nuclear 
Generating Station). Canadian Nuclear Society, Toronto, ON 
(Canada). 1988. 488p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). In Proceedings of the Canadian Nuclear Society ninth an- 
nual conference, 1988. Order Number DE91631981. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The need for a more efficient method of managing information in 
Ontario Hydro’s nuclear stations was initially identified in the early 
1980's. There followed a Nuclear Generation Division Information 
System Planning Study in 1982, which identified the major informa- 
tion problems confronting the division and specified the existing 
and new information systems required to address these. In 1983/ 
84, the requirements for these systems were defined. Detailed 
specifications were produced in 1985 and during 1986/87 the sys- 
tems were designed, tested and installed, initially at Darlington 
NGS. The systems are now in full production at Darlington and are 
in the process of being installed at Pickering NGS. This paper out- 
lines an overview of these systems, a brief description of the Work 
Management System, the way in which they are all used, the costs 
associated with them and the benefits resulting from them. 


20008 (INIS-mf-—12827, pp. 13-19) Routine trend analysis 
program for plant process parameters. Comeau, J.G. (New 
Brunswick Electric Power Commission, Point Lepreau, NB 
(Canada). Point Lepreau Generating Station). Canadian Nuclear 
Society, Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 28. 
annual conference of the Canadian Nuclear Association and the 9. 
annual conference of the Canadian Nuclear Society, Winnipeg 
(Canada), 12-15 Jun 1988). In Proceedings of the Canadian Nu- 
clear Society ninth annual conference, 1988. Order Number 
DE91631981. Source: OSTI; NTIS (US Sales Only); INIS. 

Trend analysis is the review of organized presentations of pro- 
cess parameter data over time for the purpose of understanding 
process control response to unplanned transients or system perfor- 
mance during normal operation. The concept of establishing a 
formal Trend Analysis Program for critical parameters of key pro- 
cess systems during normal operation is reviewed. Improved piant 
efficiency, reduced calibrations, potential avoidance of process 


transients, and tHe establishment of a more knowledgeable and re- 
sponsive staff are all benefits from such a program. Easy access to 
personal computers and the availability of good analytical data base 
software have made this good practice a more viable and timely 
option for use by station staff as a predictive maintenance tool. 


20009 (INIS-mf-12827, pp. 20-24) Ontario Hydro’s load fol- 
lowing requirements, issues, experience and strategy. Lopez, 
A.M. (Ontario Hydro, Toronto, ON (Canada)); Neuman, R.; Jin, 
C.D.; Chada, J.; De Santis, A. Canadian Nuclear Society, Toronto, 
ON (Canada). 1988. 488p. (CONF-880662-: 28. annual confer- 
ence of the Canadian Nuclear Association and the 9. annual 
conference of the Canadian Nuclear Society, Winnipeg (Canada), 
12-15 Jun 1988). In Proceedings of the Canadian Nuclear Society 
ninth annual conference, 1988. Order Number DE91631981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It was forecast that from 1986 to the late 1990s the nuclear plus 
hydraulic baseload generation capability within Ontario Hydro will 
frequently exceed the total system electrical demand. As a result, 
nuclear units will increasingly be required to meet changes in 
demand in order to minimize the operating costs. This paper dis- 
cusses Ontario Hydro's electrical system requirements regarding 
nuclear generating stations and the key issues affecting their oper- 
ation. It summarizes the economic impact of nuclear maneuvering, 
reviews the operating experience to date, and presents the long- 
term strategy that is being pursued. The results of our analysis 
indicate significant savings on fuel replacement costs due to nu- 
clear maneuvering capability. This is achieved by eliminating the 
need for shutting down baseload nuclear units and then having to 
replace the required demand load from maneuverable but expen- 
sive coal-fired stations. Between 1986 and 1987, Pickering NGS-B 
and Bruce NGS-B demonstrated the nuclear maneuvering capabil- 
ity of CANDU reactors and saved Ontario Hydro one million dollars 
in fuel costs. A typical load cycle at Bruce NGS-B consisted of re- 
ducing power to 50% FP, holding at that power, then returning to 
full power when system required it. Deeper nuclear maneuvers, 
where power is reduced to 20% to 25% FP, have also been suc- 
cessfully demonstrated. A joint work program within Ontario Hydro 
is being pursued by Operation, Research, Design, and Systems 
Planning departments to anticipate potential areas of concern dur- 
ing the coming periods of significant unutilized energy. In particular, 
the potential long-term effects on equipment include a scheme to 
anticipate, monitor and evaluate the impact on equipment reliability 
and performance. 


20010 (INIS-mf-12827, pp. 25-31) FUELEM: a microcom- 
puter program to automatically select channeis for refuelling. 
Rouben, B. (Atomic Energy of Canada Ltd., Sheridan Park, ON 
(Canada). CANDU Operations); Jenkins, D.A.; Calabrese, C.R. 
Canadian Nuclear Society, Toronto, ON (Canada). 1988. 488p. 
(CONF-880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuciear Society ninth annual conference, 1988. Or- 
der Number DE91631981. Source: OSTI; NTIS (US Sales Only); 
INIS. 

FUELEM is a computer program to assist the fuelling engineer at 
a CANDU reactor in the selection of channels for refuelling. The 
processing performed by the program should reduce the human 
time devoted to this task. FUELEM is easy to use and quite 
versatile. It takes a negligible amount of execution time on a micro- 
computer. It can easily be further customized to a user's 
specifications. The code is described and the algorithm and rules 
which it uses are explained. Examples of channel selections are 
given for illustration. 


20011 (INIS-mf—-12827, pp. 32-37) An opportunity for inex- 
pensive nuclear power. Bagshaw, J.L. (Ontario Hydro, Tiverton, 
ON (Canada). Bruce Nuclear Generating Station-A); Bromiley, C.J. 
Canadian Nuclear Society, Toronto, ON (Canada). 1988. 488p. 
(CONF-880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Society ninth annual conference, 1988. Or- 
der Number DE91631981. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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The work to uprate the Bruce Nuclear Generating Station B Units 
from 845 MWe to more than 935 MWe is described. The benefits 
of this opportunity for inexpensive nuclear power are reviewed. 


20012 (INIS-mf-12827, pp. 89-93) TERMOSS-II: a model for 
thermohydraulics of CANDU fuel channel with subcooled stag- 
nant initial conditions. Gulshani, P. (Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations). Canadian 
Nuclear Society, Toronto, ON (Canada). 1988. 488p. (CONF- 
880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Society ninth annual conference, 1988. Or- 
der Number DE91631981. Source: OST!; NTIS (US Sales Only); 
INIS. 

A two-fluid model, called THERMOSS-II (for THERMohydraulic 
Model Of Standing Start) has been developed to predict the dura- 
tion of flow stagnation and stratification and fuel heatup in a 
CANDU reactor fuel channel in the standing start phenomenon. 
This phenomenon refers to a subcooled, stagnant initial channel 
condition and may occur in CANDU fuel channel following a small 
loss-of-coolant accident and subsequent refill of the channel with 
emergency core coolant. From this condition, the channel coolant 
boils and stratifies and the steam flows to the end fittings where it 
condenses heating up the end fittings. Eventually, the steam 
reaches a vertical feeder pipe resulting in channel flow and refill. 
THERMOSS-I| generalizes the previous THERMOSS model to 
account in a simple manner for highly non-uniform temperature dis- 
tribution in the end fitting body during the end fitting heatup. This 
temperature distribution and the consequently lower duration of 
channel flow stagnation were observed in a recent series of stand- 
ing start tests conducted in a modified cold water injection test 
facility with reactor-like channel-end fitting geometry. 


20013 (INIS-mf—12827, pp. 94-102) Sensitivity studies of 
calandria tube integrity in the event of pressure tube failure. 
Kundurpi, P.S. (Ontario Hydro, Toronto, ON (Canada)); Muzumdar, 
A.P. Canadian Nuclear Society, Toronto, ON (Canada). 1988. 
488p. (CONF-880662-: 28. annual conference of the Canadian 
Nuclear Association and the 9. annual conference of the Canadian 
Nuclear Society, Winnipeg (Canada), 12-15 Jun 1988). in Proceed- 
ings of the Canadian Nuclear Society ninth annual conference, 
1988. Order Number DE91631981. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The issue of calandria tube integrity in the event of a sudden 
pressure tube failure is examined by considering the response of 
the calandria tube to the transient over-pressure in the annulus. A 
detailed sensitivity study of the main parameters influencing the ca- 
landria tube response is presented based on the results obtained 
using a small computer code (FSTI). The details of the code vali- 
dation are also included. The application of the code to Pickering 
NGS A and Bruce NGS A reactors case indicates that the calandria 
tube can withstand the transients with a large strength margin. 


20014 (INIS-mf—12827, pp. 103-109) Full scale calandria 
tube burst tests at fast pressurization rates. Hadaller, G.I. 
(Stern Laboratories Inc., Hamilton, ON (Canada)); Muzumdar, A.P. 
Canadian Nuclear Society, Toronto, ON (Canada). 1988. 488p. 
(CONF-880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuciear Society ninth annual conference, 1988. Or- 
der Number DE91631981. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Four full scale Zr-2 CANDU calandria tubes with prototypic rolled 
joints and axial preload were burst while at 170xC. Calandria tubes 
which had been subjected to loading and strain during a pressure 
tube burst had essentially the same burst pressure as new tubes 
and no new failure mechanisms were identified. The burst pres- 
sures were above the primary system operating pressure of 10 
MPa and thus offer some margin to failure in the case of pressur- 
ization due to pressure tube failure. 


20015 (INIS-mf-12827, pp. 110-119) An experimental and 
analytical approach to determine bearing-pad to pressure-tube 
heat transter. Devaal, J.W. (Atomic Energy of Canada Ltd., 
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Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment); Schankula, M.H.; Kroeger, V.D.; Reeves, D.B.; Muzumdar, 
A.P.; Sheridan, S.D. Canadian Nuclear Society, Toronto, ON 
(Canada). 1988. 488p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). In Proceedings of the Canadian Nuclear Society ninth an- 
nual conference, 1988. Order Number DE91631981. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An experimental apparatus has been developed for investigating 
bearing-pad to pressure-tube heat transfer under simulated post- 
LOCA conditions. Results of experiments performed with this 
apparatus are discussed, and a procedure for extracting bearing- 
pad heat transfer coefficients from the experimental data is 
presented. important factors affecting bearing-pad heat transfer 
during transient heating of the tuel element are also identified, and 
the approach taken for future experimentation is discussed. 


20016 (INIS-mf-12827, pp. 120-126) The experimental 
measurement of circumferential temperature distributions de- 
veloped on pressure tubes under stratified two-phase flow 
conditions. Yuen, P.S. (Atomic Energy of Canada Ltd., Pinawa, 
MB (Canada). Whiteshell Nuclear Research Establishment); So, 
C.B.; Moyer, R.G.; Litke, D.G. Canadian Nuclear Society, Toronto, 
ON (Canada). 1988. 488p. (CONF-880662-: 28. annual confer- 
ence of the Canadian Nuclear Association and the 9. annual 
conference of the Canadian Nuclear Society, Winnipeg (Canada), 
12-15 Jun 1988). In Proceedings of the Canadian Nuclear Society 
ninth annual conference, 1988. Order Number DE91631981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Three experiments have been conducted to measure the circum- 
ferential temperature distribution and deformation of heated 
horizontal pressure tubes under stratified coolant conditions. During 
the experiments, stratified coolant flow resulted in local hot spots at 
the top of the pressure tube. Experimental data and observations 
from these tests are presented. 


20017 (INIS-mf-12827, pp. 194-196) Decommissioning of 
NPD generating station. Lewis, R.E. (Ontario Hydro, Rolphton 
(Canada). Nuclear Power Demonstration). Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 28. 
annual conference of the Canadian Nuclear Association and the 9. 
annual conference of the Canadian Nuclear Society, Winnipeg 
(Canada), 12-15 Jun 1988). In Proceedings of the Canadian Nu- 
clear Society ninth annual conference, 1988. Order Number 
DE91631981. Source: OSTI; NTIS (US Sales Only); INIS. 

The Nuclear Power Demonstration (NPD) generating station at 
Rolphton, Ontario began operating in 1962. It was intended to 
demonstrate the practicability of producing electricity with the 
CANDU reactor design. A pressure tube removed in 1987 showed 
hydrogen concentrations high enough to cause concern for the me- 
chanical properties of the other tubes. When it was found that the 
problem was widespread, it was decided to shut the reactor down. 
The decommissioning of NPD is to be carried out in three stages: 
final operation - the removal of all fuel and heavy water and shut- 
ting down all systems; static state - a period of about 50 years of 
radioactive decay when the site will be unstaffed by monitored re- 
motely; and ultimate disposal, when either all radioactive material 
will be removed to a permanent repository or the existing structure 
will be filled with concrete, sand or other material. The final opera- 
tion stage is expected to be complete by September 1, 1988. 


20018 (INIS-mf-12827, pp. 197-201) Decommissioning of 
NPD trom an AECL perspective. Pattantyus, P. (Atomic Energy 
of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Re- 
search Establishment). Canadian Nuclear Society, Toronto, ON 
(Canada). 1988. 488p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). In Proceedings of the Canadian Nuclear Society ninth an- 
nual conference, 1988. Order Number DE91631981. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In 1987 it was decided to decommission the Nuclear Power 
Demonstration (NPD) generating station at Rolphton, Ontario when 
it was revealed that the pressure tubes had deteriorated to the 





21 NUCLEAR POWER PLANTS 


2104 Power Reactors, Nonbreeding, Otherwise Moderated or Unmoderated 


point where further operation of the station was deemed unaccept- 
able. Atomic Energy of Canada Ltd. (AECL) owns the reactor and 
associated nuclear systems, while Ontario Hydro owns the site, 
aboveground structures, and conventional plant equipment. Ontario 
Hydro has been operating the station. While Ontario Hydro has 
taken responsibility for final operation of the plant, AECL has been 
looking after the transport and storage of irradiated fuel, heavy wa- 
ter and operational radioactive waste to storage facilities at Chalk 
River Nuclear Laboratories, and has been preparing a static state 
definition licence application to the Atomic Energy Control Board. 
As of September 1988 AECL will assume responsibility for site se- 
curity and remote surveillance. In 1989 Ontario Hydro construction 
staff will carry out dismantling work as defined by AECL. 


20019 (INIS-mf—12827, pp. 210-212) Minimizing operating 
error during a major upgrading program at a multi-unit nuclear 
plant. Fowles, G.A. (Ontario Hydro, Pickering, ON (Canada). Pick- 
ering Generating Station). Canadian Nuclear Society, Toronto, ON 
(Canada). 1988. 488p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). In Proceedings of the Canadian Nuclear Society ninth an- 
nual conference, 1988. Order Number DE91631981. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The extended forced outages for reactor retubing of Pickering 
Units 1 and 2 presented a unique opportunity to implement a major 
upgrading program. However, the program could not be quickly im- 
plemented on Units 3 and 4 and steps had to be taken to minimize 
the operational problems that could develop during the period of 
change. Operating staff who had trained on identical units would 
be faced with significant differences between original and upgraded 
system configurations. Preliminary results indicate that a successful 
program was put in place to manage the change and no significant 
increase in error rates has occurred. 


20020 (INIS-mf-12827, pp. 229-236) Refill study of a 
CANDU-type header/teeder system under near-zero header-to- 
header pressure drop. Kowalski, J.E. (Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment); Hanna, B.N. Canadian Nuclear Society, Toronto, ON 
(Canada). 1988. 488p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). In Proceedings of the Canadian Nuclear Society ninth an- 
nual conference, 1988. Order Number DE91631981. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The behaviour of CANDU header/feeder piping during refill in a 
near-zero header-to-header pressure drop determines the delivery 
of emergency coolant to the fuel channels in certain postulated 
loss-of-coolant accidents. This paper describes an experimental 
test facility and program to examine this behaviour. The header/ 
feeder behaviour was examined to determine the effects of header 
preheat temperatures, injection flow rate, break size and break lo- 
cation. The thermalhydraulic behaviour during refill is described in 
detail for a selected experiment. The break size was found to have 
the least influence while the header preheat temperature and injec- 
tion flow rate were found to have the largest. A preliminary 
simulation of one test with the two-fluid code CATHENA is shown. 
While the qualitative agreement between the simulation and experi- 
ment was good, the comparison shows that improvements in the 
code’s constitutive relations are required. 


20021 (INIS-mf—12827, pp. 238-244) Combustion behaviour 
in the moderator cover gas. Koroll, G.W. (Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment); Kumar, R.K.; Chan, C.K. Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 28. 
annual conference of the Canadian Nuclear Association and the 9. 
annual conference of the Canadian Nuclear Society, Winnipeg 
(Canada), 12-15 Jun 1988). In Proceedings of the Canadian Nu- 
clear Society ninth annual conference, 1988. Order Number 
DE91631981. Source: OSTI; NTIS (US Sales Only); INIS. 

A combustible mixture of deuterium, oxygen, helium and steam 
may form in the cover gas space during postulated events such as 
an accidental loss of moderator. In order to analyse the likelihood 
of ignition and the potential consequences of combustion, should 


ignition occur, we need basic combustion data which we presently 
do not have. We have been doing experiments in our laboratory to 
determine some of the important combustion parameters such as 
flammability limits, ignition temperatures, burning velocities, detona- 
tion cell widths, transition distances and transition limits relating to 
the unique environment of the moderator cover-gas space of 
CANDU reactors. This paper describes some of the significant find- 
ings. 


20022 = (INIS-mf—12827, pp. 252-256) Experimental modelling 
of flow blockage in a CANDU fuelling duct. Elphick, |.G. (On- 
tario Hydro, Toronto, ON (Canada). Research Center); Chan, 
A.M.C. Canadian Nuclear Society, Toronto, ON (Canada). 1988. 
488p. (CONF-880662-: 28. annual conference of the Canadian 
Nuclear Association and the 9. annual conference of the Canadian 
Nuclear Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceed- 
ings of the Canadian Nuclear Society ninth annual conterence, 
1988. Order Number DE91631981. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Flow losses were determined for fuelling trolleys in a model 
CANDU fuelling duct. The mode! was representative of the Bruce 
and Darlington design. Operating conditions in the model were 
based on Mach numbers for a large break LOCA. A compressed 
air flow facility was constructed for these tests. The loss coeffi- 
cients were based upon time-resolved measurements of pressure, 
temperature and flow. 


20023 (INIS-mf—12827, pp. 259-264) CANDU 300 design 
satety improvements. , J.M. (Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations); Pang, S. 
Canadian Nuclear Society, Toronto, ON (Canada). 1988. 488p. 
(CONF-880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Society ninth annual conference, 1988. Or- 
der Number DE91631981. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The safety design of the CANDU 3 is an evolution of the suc- 
cessful CANDU approach, building on features from previous 
CANDU piants. Close attention has been paid to safety throughout 
the conceptual design process. This provides confidence in our 
ability to meet safety goals with the final product, without excessive 
design changes. 


20024 (INIS-mf-12827, pp. 265-269) The CANDU 300 dis- 
tributed control system. Whittall, W.R. (Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations). Canadian 
Nuclear Society, Toronto, ON (Canada). 1988. 488p. (CONF- 
880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Society ninth annual conference, 1988. Or- 
der Number DE91631981. Source: OSTI; NTIS (US Sales Only); 
INIS. 

One of the significant design improvements in the new CANDU 
300 nuclear plant design is the use of a modern microprocessor- 
based ‘Distributed Control System’ (DCS). This system consists of 
a distributed network of local stations linked by dual-redundant 
data highways. The local stations are strategically located through- 
out the pliant to reduce the amount of plant cabling and wiring. The 
system pertorms the basic device control functions previously per- 
formed by logic relays, timers and electronic analog devices, as 
well as the higher level contro! functions previously performed by a 
dual-redundant computer system. 


20025 (INIS-mf-12827, pp. 270-276) CANDU 300 fuel chan- 
nel. Singh, N.P. (Atomic Energy of Canada Ltd., Sheridan Park, 
ON (Canada). CANDU Operations). Canadian Nuclear Society, 
Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 28. annual 
conference of the Canadian Nuclear Association and the 9. annual 
conference of the Canadian Nuclear Society, Winnipeg (Canada), 
12-15 Jun 1988). In Proceedings of the Canadian Nuclear Society 
ninth annual conference, 1988. Order Number DE91631981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The fuel channel design in CANDU 300 is governed by the sta- 
tion requirements for a fast construction schedule, high channel 
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power and a high capacity factor while achieving significant sav- 
ings in capital and operating costs over current designs. The 
shop-assembled, composite fuel channel-calandria tube module of- 
fers significant improvements in schedule for large-scale channel 
removal and replacement at the end of channel design life. The 
number of channel components are also substantially reduced over 
current designs. This channel design is expected to be effective 
and reliable to match the increased demands specified for CANDU 
300 stations. 


20026 (INIS-mf—12827, pp. 277-283) Computer simulation of 
fuel channel replacement. Candlish, J.R. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations); 
Dalton, K.C.; Marshall, B. Canadian Nuclear Society, Toronto, ON 
(Canada). 1988. 488p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). in Proceedings of the Canadian Nuclear Society ninth an- 
nual conference, 1988. Order Number DE91631981. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Fuel channel replacement can extend the life of existing CANDU 
reactors but has previously been time consuming and expensive. 
Simulation of CANDU fuel channel replacement can reduce the 
cost of developing faster methods of replacing channels in new 
and existing reactors. Computer simulation software for modelling 
the work environment and replacement process is now available on 
very powerful medium cost workstations. The techniques of model- 
ling and expected results are described in this paper in the context 
of the planned process for the CANDU 3 reactor. 


20027 = (INIS-mf-12827, pp. 284-290) A CANDU designed for 
more tolerance to failures in large components. Spinks, N.J. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Barclay, F.W.; Allen, P.J.; Yee, F. Canadian 
Nuclear Society, Toronto, ON (Canada). 1988. 488p. (CONF- 
880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Society ninth annual conference, 1988. Or- 
der Number DE91631981. Source: OSTI; NTIS (US Sales Only); 
INIS. a 

Current designs of CANDU reactors have several groups of fuel 
channels each served by an upstream coolant supply-train consist- 
ing of an outlet header, a steam generator, one or more pumps in 
parallel and an inlet header. Postulated failures in these large com- 
ponents put the heaviest demands on the safety systems. For 
example, the rupture of a header sets the requirements for the 
speed of shutdown and for the speed and capacity of emergency 
coolant injection, and it has a large impact on containment design. 
A CANDU design is being investigated to reduce the impact of fail- 
ures in large components. Each group of fuel channels is supplied 
by more than one train so that if one train fails the rest continue to 
work. Reverse flow limiters reduce the loss-of-coolant from the un- 
broken trains to a broken supply train. The paper describes several 
design options for making the piping connections from multi supply- 
trains to fuel channels. It discusses progress in design and testing 
of flow limiters. A preliminary analysis is given of affected acci- 
dents. 


20028 
duce uncertainty allowance in channel flow verification. Lam, 
K.F. (Ontario Hydro, Toronto, ON (Canada)). Canadian Nuclear So- 
ciety, Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 28. 
annual conference of the Canadian Nuclear Association and the 9. 
annual conference of the Canadian Nuclear Society, Winnipeg 
(Canada), 12-15 Jun 1988). In Proceedings of the Canadian Nu- 
clear Society ninth annual conference, 1988. Order Number 
DE91631981. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper is a continuation of a previous CNS publication which 
described a methodology for flow monitoring in CANDU reactor 
channels. The work, undertaken by design and operations person- 
nel in a multi-unit operating power station, has resulted in a 
significant reduction in spurious alarms without compromising 
reactor safety, is reported here. A methodology to reduce the un- 
certainty allowance in channel flow verification is also presented. 


(INIS-mf-12827, pp. 341-346) A methodology to re- 


20029 (INIS-mf—-12827, pp. 347-352) Detect detective: An 
expert system for the detection and evaluation of fuel defects 
in CANDU-600 nuclear power reactors. Manzer, A.M. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations); Anderson, J.W.D.; So, C.W. Canadian Nuclear Society, 
Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 28. annual 
conference of the Canadian Nuclear Association and the 9. annual 
conference of the Canadian Nuclear Society, Winnipeg (Canada), 
12-15 Jun 1988). In Proceedings of the Canadian Nuclear Society 
ninth annual conference, 1988. Order Number DE91631981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

DEFECT DETECTIVE is an expert system computer program 
that is used by AECL to detect and evaluate fuel defects on the 
basis of data received from the tour operating CANDU-600s. By 
applying the rules of data interpretation, the program evaluates the 
condition of the fuel defect in each suspect channel and recom- 
mends the removal priority. The recommendations are designed to 
minimize the costs associated with premature refuellings and the 
occupational exposures associated with the buildup of gamma radi- 
ation fields. These fiekds are due to depositing fission products that 
are released from some defects. Since both factors can have an 
impact on station economics, it is important to routinely analyze all 
available data that provides clues on the number, the condition, 
and the location of fuel defects. This expert system is intended to 
speed up routine analysis of fuel defect detection. It is written en- 
tirely in the PROLOG programming language which offers several 
advantages beyond expert system shells. 


20030 (INIS-mf—-12827, pp. 353-359) End fitting rolled joint 
inspection apparatus for CANDU reactors. Cornblum, E. (On- 
tario Hydro, Toronto, ON (Canada)); Yu, V. Canadian Nuclear 
Society, Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 28. 
annual conference of the Canadian Nuclear Association and the 9. 
annual conference of the Canadian Nuclear Society, Winnipeg 
(Canada), 12-15 Jun 1988). In Proceedings of the Canadian Nu- 
clear Society ninth annual conference, 1988. Order Number 
DE91631981. Source: OSTI; NTIS (US Sales Only); INIS. 

A system to rapidly and reliably inspect a large number of rolled 
joints in the pressure tubes of the Ontario Hydro NGS Reactors 
was required. This paper describes the system as it was designed 
and installed, and its operation. 


20031 (INIS-mf-12827, pp. 360-364) Pickering nuclear gen- 
erating station - a moderator iniet line hanger replacement. 
Kirkpatrick, R.A. (Ontario Hydro, Toronto, ON (Canada)); Bowman, 
J.M.; Symmons, W.R.; ElNesr, S. Canadian Nuclear Society, 
Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 28. annual 
conference of the Canadian Nuclear Association and the 9. annual 
conference of the Canadian Nuclear Society, Winnipeg (Canada), 
12-15 Jun 1988). In Proceedings of the Canadian Nuclear Society 
ninth annual conference, 1988. Order Number DE91631981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Ontario Hydro’s Pickering Nuclear Generating Station (PNGS), 
Units 1 and 2 were shut down for large scale fuel channel replace- 
ment. In conjunction with this work, other nonroutine inspection 
and maintenance activities were performed to determine the overall 
condition of the units. One inspection was a visual examination of 
components within the calandria vaults. During these inspections, it 
was seen that a moderator inlet line hanger (identified as HR-29) 
had failed in both units. Subsequent inspections during planned 
maintenance outages of Pickering NGS Units 3 and 4 revealed 
that hanger HR-29 had failed and required replacement. It was de- 
termined that the failed HR-29 would need to be replaced prior to 
each unit's restart and the replacement technique development 
should begin immediately. To meet this objective Ontario Hydro 
Central Nuclear Services contracted Atomic Energy of Canada 
Limited (AECL) and Babcock and Wilcox Canada (BWC) to supply 
tooling and manpower to effect these replacements. A strategy was 
developed to address the unique problems posed by this project. 
These problems included accessing tooling through small inspec- 
tion ports, manipulating tooling from a significant distance, and the 
high radiation fields within the vault. AECL and BWC, working in 
parallel, each developed tooling capable of operating in conjunction 


with the other to facilitate removal of the failed hanger and 
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installation of a replacement. This paper describes the program un- 
dertaken to replace hanger HR-29. 


20032 (INIS-mf—12827, pp. 365-369) The development of 
Ontario Hydro’s on-line computerized wiring intormation sys- 
tem. Lindsay, R.P. (Ontario Hydro, Toronto, ON (Canada)); Rolfe, 
B.A. Canadian Nuclear Society, Toronto, ON (Canada). 1988. 
488p. (CONF-880662-: 28. annual conference of the Canadian 
Nuclear Association and the 9. annual conference of the Canadian 
Nuclear Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceed- 
ings of the Canadian Nuclear Society ninth annual conference, 
1988. Order Number DE91631981. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An on-line database containing control wiring records and asso- 
ciated information has been developed and placed in service for 
operating nuclear power plants. The maintenance and modifications 
of the electrical and control systems of the plants are facilitated by 
the use of this electrical engineering information system. 


20033 (INIS-mf-12827, pp. 370-376) Comparison of the re- 
sults obtained in fuel management at the Embalse Nuclear 
Station (C.N.E.) and other similar stations, and alternatives tor 
optimization. Moreno, C. (Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina)); DePaz, A.; Vinez, J.C. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 
28. annual conference of the Canadian Nuclear Association and 
the 9. annual conference of the Canadian Nuclear Society, Win- 
nipeg (Canada), 12-15 Jun 1988). In Proceedings of the Canadian 
Nuclear Society ninth annual conference, 1988. Order Number 
DE91631981. Source: OSTI; NTIS (US Sales Only); INIS. 

This work describes the operating experience of the Embalse 
Nuclear Station fuel management from fresh core to date, and a 
comparison is made with the performance reached by the other 
CANDU 600 stations (Point Lepreau, Gentilly-2 and Wolsung) from 
the point of view of fuel management with the intention of under- 
standing the differences, in order to assist in the achievement of 
optimization alternatives. The data for the mentioned comparison 
with regard to the other stations were obtained from the CANDU 
Owners Group Information Exchange System (COG). The Embalse 
average core burnup is 4050 MWd/t.U (97.2 MWh/KgU) and the 
monthly average extraction burnup is 7800 MWdt.U. (187,2 MWh/ 
KgU) with an average consumption of 14.2 E/C per full power day. 
Up to date, and for the same thermal energy generated, Embalse 
shows a consumption in the order of 1800 fuel elements less than 
its sister stations at an estimated value of US$ 7,200,000 in the 
approximately 4 years of commercial operation. A comparison is 
also made of the burnup and fuel consumption of the 4 stations, 
standardizing significant parameters, which also shows a slightly 
smaller consumption for the Embaise Station. 


20034 (INIS-mf-12827, pp. 379-383) The fabrication of hy- 
drogen sinks for the pressure tubes of Darlington unit 4. 
Degregorio, R. (Atomic Energy of Canada Ltd., Sheridan Park, ON 
(Canada). CANDU Operations); Grant, |.; Inglis, |.; Murphy, E.V.; 
Price, E.; Natesan, M.; Stewart, W.B. Canadian Nuclear Society, 
Toronto, ON (Canada). 1988. 488p. (CONF-880662—: 28. annual 
conference of the Canadian Nuclear Association and the 9. annual 
conference of the Canadian Nuclear Society, Winnipeg (Canada), 
12-15 Jun 1988). in Proceedings of the Canadian Nuclear Society 
ninth annual conference, 1988. Order Number DE91631981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A development program has been ongoing for the past eighteen 
months with the prime objective of identifying a practical method of 
installing hydrogen sinks in Darlington pressure tubes. This paper 
provides a description of the overall program from the basic con- 
cept definition through the prototype development, testing and the 
selection of a fabrication method. 


20035 (INIS-mf-12827, pp. 384-390) Hydrogen ingress 
mechanisms in ZR-2.5 wt% Nb pressure tubes: An overview of 
some recent progress. Lichtenberger, P.C. (Ontario Hydro, 
Toronto, ON (Canada)). Canadian Nuclear Society, Toronto, ON 
(Canada). 1988. 488p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 


1988). In Proceedings of the Canadian Nuclear Society ninth an- 
nual conference, 1988. Order Number DE91631981. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper provides simplified illustrations of some of the impor- 
tant physical processes involved, and selected examples of 
progress toward identifying and understanding hydrogen ingress 
mechanisms associated with Zr-2.5 wt% Nb (Zr-Nb) alloy pressure 
tubes (PTs) operating in CANDU PHW nuclear power reactors. The 
material is drawn mostly from the current CANDU Owners Group 
(COG) Fuel Channel R and D programs, which are being carried 
out principally at the research laboratories of Ontario Hydro (OH) 
and Atomic Energy of Canada Limited (AECL). A brief status of the 
current hypotheses for explaining the increased hydrogen content 
observed in the recently removed surveillance PT from Pickering 
Unit 3 Channel LO9 (P3L09), is also given. 


20036 (INIS-mf—12827, pp. 391-395) Sag of Zr-2.5% Nb 
pressure tubes. Badie, N. (Ontario Hydro, Toronto, ON (Canada)); 
Holt, R.A.; Schulte, C.W.; Sauve, R.G. Canadian Nuclear Society, 
Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 2/,. annual 
conference of the Canadian Nuclear Association and the 9. annual 
conference of the Canadian Nuclear Society, Winnipeg (Canada), 
12-15 Jun 1988). In Proceedings of the Canadian Nuclear Society 
ninth annual conference, 1988. Order Number DE91631981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents a comparison of predictions of pressure 
tube sag and pressure tube/calandria tube (PT/CT) contact with 
measurements in power reactors. The absolute sag deflection and 
the rate of deflection in the channels studied in Pickering Ur.« 3 
and Bruce Unit 2 are predicted equally well by both PT design 
equations currently in use. However, inreactor sag deflection data 
cannot be used to test the validity of PT deformation models. PT/ 
CT contact data do provide such a test. The more recently devel- 
oped PT design equation is in better agreement, on average, with 
the small available set of contact data from power reactors, and is 
likely to give a better estimate of the closest possible approach of 
contact toward the channel outiet. 


20037 (INIS-mf—12827, pp. 396-400) Prospects for improved 
2r-2.5 Nb pressure tubes. Cheadle, B.A. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 1988. 
488p. (CONF-880662-: 28. annual conference of the Canadian 
Nuclear Association and the 9. annual conference of the Canadian 
Nuclear Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceed- 
ings of the Canadian Nuclear Society ninth annual conference, 
1988. Order Number DE91631981. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The service life of pressure tubes is a function of their changes 
in dimensions relative to design allowances and their mechanical 
properties continuing to exceed minimum requirements. In the 
newer reactors with four garter springs, their service life will proba- 
bly be limited by changes in mechanical properties, particularly 
their reduction in fracture toughness and the consequent reduction 
in their ability to leak-before-break. Leak-betore-break is a function 
of hydrogen concentration, susceptibility to delayed hydride crack- 
ing and fracture toughness. Pressure tubes are being developed 
that should have lower rates of hydrogen ingress, yttrium sinks to 
collect the hydrogen and a different texture to reduce susceptibility 
to delayed hydride cracking. These tubes will be less likely to crack 
and should have a longer service life than current tubes. 


20038 (INIS-mf-12827, pp. 411-416) Current methods in 
qualification of CANDU heat transport pumps for operation un- 
der loss-of-coolant accident conditions. Kumar, A.N. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations). Canadian Nuclear Society, Toronto, ON (Canada). 1988. 
488p. (CONF-880662-: 28. annual conference of the Canadian 
Nuclear Association and the 9. annual conference of the Canadian 
Nuclear Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceed- 
ings of the Canadian Nuclear Society ninth annual conference, 
1988. Order Number DE91631981. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Heat Transport (HT) pumps in a CANDU reactor circulate 
heavy water coolant through the reactor core under all normal op- 
erating conditions. For a Loss-of-Coolant-Accident (LOCA) in the 
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heat transport system, depressurization of the system occurs. It is 
desirable to establish that the HT pumps will continue to operate 
under two-phase flow conditions resulting from a LOCA for a short 
duration. Evaluating the operational behaviour of large centrifugal 
pumps under two-phase flow conditions is complex. Various tech- 
niques have been used with different degrees of reliability and 
associated costs. This paper presents the current methods used 
for evaluating the post-LOCA operational capability of CANDU HT 
pumps. Conclusions from the recent research studies suggest the 
possibility of using the LOCA test data generated by Ontario Hydro 
for qualification of future CANDU HT pumps. A methodology for 
such a cost-effective approach is also presented. 


20039 (INIS-mf—12827, pp. 417-422) A computerized moni- 
toring system for emergency plant operating conditions at the 
Point Lepreau generating station. Storey, H. (New Brunswick 
Electric Power Commission, Point Lepreau, NB (Canada). Point 
Lepreau Generating Station); Johnson, A.R.; Patterson, B.K.; 
Stafford, D.L. Canadian Nuclear Society, Toronto, ON (Canada). 
1988. 488p. (CONF-880662-: 28. annual conference of the Cana- 
dian Nuclear Association and the 9. annual conference of the 
Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 1988). 
In Proceedings of the Canadian Nuclear Society ninth annual con- 
ference, 1988. Order Number DE91631981. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Like any other annunciation program, the monitoring for 
symptoms-oriented Emergency Operating Procedures (EOP’s) is 
being incorporated in the station control computers. The programs: 
(1) provide event recognition and annunciate the occurrence in a 
special window on the annunciation CRTs; (2) monitor and annun- 
ciate when important conditions become unacceptable for any 
given EOP after the event has been acknowledged by the opera- 
tor; (3) provide the calculations and display of parameters required 
to properly monitor the event in progress; (4) provide dedicated 
status displays for each EOP, as well as chains of other revelant 
displays; and (5) provide operator control over what is to be dis- 
played and what important conditions are to be monitored. 


20040 (INIS-mf—12827, pp. 423-427) A review of quantite- 
tive criteria tor demonstrating nuclear power plant design 
adequacy. Dinnie, K.S. (Ontario Hydro, Toronto, ON (Canada)). 
Canadian Nuclear Society, Toronto, ON (Canada). 1988. 488p. 
(CONF-880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Society ninth annual conference, 1988. Or- 
der Number DE91631981. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The paper examines some current and previous attempts to 
establish quantitative safety standards for nuclear power plant de- 
signs. The implications of these standards for reactor design are 
discussed using the results of the Darlington Probabilistic Safety 
Evaluation for illustration. It is concluded that standards based 
solely on health risk may not be appropriate for demonstrating de- 
sign adequacy. Some additional design goals are suggested for 
discussion. 


20041 (INIS-mf-12827, pp. 428-436) Some results and in- 
sights from the Darlington probabilistic safety evaluation. 
Dinnie, K.S. (Ontario Hydro, Toronto, ON (Canada)); Lie, S.G. 
Canadian Nuclear Society, Toronto, ON (Canada). 1988. 488p. 
(CONF-880662—: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Society ninth annual conference, 1988. Or- 
der Number DE91631981. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Darlington Probabilistic Safety Evaluation (DPSE) represents 
the first comprehensive study of a multi-unit CANDU nuclear gener- 
ating station using up-to-date risk assessment methods. A previous 
paper described the methodology used in the DPSE and provided 
some preliminary results. In this paper we present some of the 
final results of the study and provide additional information to iden- 
tify the major contributors to accident frequency and risk. Some 
insights are offered into the relative significance of these results. 
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20042 (INIS-mf-12827, pp. 447-450) Development of a 
safety analysis program at the Point Lepreau generating ste- 
tion. Thompson, P.D. (New Brunswick Electric Power Commission, 
Point Lepreau, NB (Canada). Point Lepreau Generating Station); 
Weeks, D.F.; Alikhan, S. Canadian Nuclear Society, Toronto, ON 
(Canada). 1988. 488p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). In Proceedings of the Canadian Nuclear Society ninth an- 
nual conference, 1988. Order Number DE91631981. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Safety analysis is traditionally viewed as a design related activity 
that is performed to obtain the operating licence for a new plant. 
This activity is usually done by a large group at a central off-site lo- 
cation. In the case of an operating plant where the station licence 
must be renewed routinely, safety analysis plays an equally impor- 
tant, but somewhat modified role. Besides maintaining the original 
set of safety analyses and the various associated computer codes, 
there is an additional requirement to provide timely and cost- 
effective analytical support as each station encounters its own 
particular set of design and operations-related issues. The estab- 
lishment of a safety analysis group at Point Lepreau fulfilled these 
needs while at the same time optimizing the use of off-site consult- 
ing services in supporting the large-scale technical effort required 
to address on-going topical licensing and safety analysis issues. 
This paper outlines the overall philosophy behind the formation of 
the onsite analysis group, and discusses the benefits of such a 
group in terms of providing the essential technical support and the 
enhancement of real operational safety. 


20043 (OH-84-282-K) Leakage rate from LOCA-aged infiat- 
able airlock seals Pickering NGS 'B’ personnel doors. Fayle, 
G.W.; Cordingley, D.C. Ontario Hydro, Toronto, ON (Canada). Re- 
search Center. Jan 1985. 5p. Order Number DE91632020. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In order to demonstrate to the Atomic Energy Control Board that 
an air-lock inflatable seal will function after a LOCA exposure, an 
inflatable seal intended for personnel doors at the Pickering NGS 
’B’ was exposed to the thermal/moisture conditions of the LOCA 
requirement. While attending to determine the post-LOCA leakage 
rate it was found that additional leaks developed during each post- 
LOCA inflation/deflation cycle. The seal had been significantly and 
irreparably deteriorated by the LOCA exposure. The test has 
demonstrated that this type of LOCA exposed seal should not be 
expected to withstand either additional pressure above 207 kPa or 
additional inflation/deflation cycling. A higher inflation pressure and/ 
or cycling will reduce the likelihood of a post-LOCA seal retaining 
an inflation pressure sufficient to prevent leakage across the seal. 
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20044 (ANUCP-—70548) Pressure-surge mitigation methods 
in fluid-conveying piping: Review and analysis. Shin, Y.W. (Ar- 
gonne National Lab., IL (USA)); Youngdahl, C.K.; Wiedermann, 
A.H. Argonne National Lab., IL (USA). [1991]. 7p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-910817—2: 11. international conference on structural! me- 
chanics in reactor technology, Tokyo (Japan), 18-23 Aug 1991). 
Order Number DE91008814. Source: OSTI; NTIS; INIS; GPO Dep. 

Pressure surges in the heat transport system of nuclear reactor 
plants can affect the safety and reliability of the plants. Hence the 
pressure surges must be considered in the design, operation, and 
maintenance of the plants in order to minimize their occurrence 
and impacts. The objectives of this paper are to review various 
methods to control or mitigate the pressure surges, to analyze 
these methods to gain understanding of the mitigation mecha- 
nisms, and examine applicability of the methods to nuclear power 
plants. 6 refs., 13 figs. 


20045 (ANL/CP-72538) Plastic analysis of a circular rod 
subjected to sinusoidal thermal cycling. Lee, M.J.; Chang, L.K.; 
Feldman, E.E. Argonne National Lab., IL (USA). [1991]. 18p. 





Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-910602-34: American Society of 
Mechanical Engineers (ASME) pressure vessels and piping confer- 
ence, San Diego, CA (USA), 23-27 Jun 1991). Order Number 
DE91011845. Source: OSTI; NTIS; GPO Dep. 

This paper presents a finite element analysis of the elasto-plastic 
behavior of a circular rod subjected to sinusoidal thermal cycling. 
Differences between elastic and plastic behaviors are compared. 
The impact of Biot number and cyclic frequency on the stress and 
strain field are discussed. the strain range index is devised to eval- 
uate the potential structural damage on the rod surface, and a 
simple engineering approach is proposed to predict total strain 
range for fatigue damage evaluation. 6 refs., 8 figs. 


20046 (CEA-CONF—10475) Seismic analysis of fast breeder 
reactor block. Gantenbein, F. CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. d'Etudes Mecaniques et 
Thermiques. 1990. 11p. (CONF-900804-: international topical 
meeting on fast reactor safety, Snowbird, UT (USA), 12-16 Aug 
1990). Order Number DE91784530. Source: OSTI; NTIS (US 
Sales Only). 

Seismic analysis of LMFBR reactor biock is complex due mainly 
to the fluid structure interaction and the 3D geometry of the struc- 
ture. Analytical methods which have been developed for this 
analysis will be briefly described in the paper and applications to a 
geometry similar to SPX1 will be shown. 


20047 (KAERVRR-821/89) Development of fast breeder re- 
actor basic technology. Cho, Mann (Korea Advanced Energy 
Research Inst., Daeduk (Republic of Korea)); So, Dong Sup; Kim, 
Young Cheol; Nam, Ho Yun; Kim, Young In; Lee, Yong Bum. Korea 
Atomic Energy Research Inst., Daeduk (Republic of Korea). Dec 
1989. 321p. (in Korean). Order Number DE91630678. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This project is the second year study of Development of FBR ba- 
sic technology: the scope of which was as follows : (1) To compile 
the FBR technology information and to update the FBR data base, 
(2) To review and/or set up the FBR nuclear and thermal-hydraulic 
calculation, (3) System in order to make the preparation for the fu- 
ture construction of a demonstration or a commercial FBR pliant for 
Korea. For the FBR calculation system, nuclear calculation system, 
LIB-IV/SPHINX/VENTURE and thermal-hydraulic calculation sys- 
tem COMMIX-IB/COBRA-4I/THI-3D were compiled. in addition, 
benchmark calculations for codes were partly performed. (author). 


20048 Liquid metal electric pump. Abbin, J.P.; Andraka, C.E.; 
Lukens, L.L.; Moreno, J.B. To Dept. of Energy. 23 Jan 1990. USA 
Patent patent application 7-469,855. 11p. ed by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Order 
Number DE91011560. Source: OSTI; NTIS; GPO Dep. 

An electrical pump for pumping liquid metals to high pressures in 
high temperature environments without the use of magnets or mov- 
ing mechanical parts. The pump employs a non-porous solid 
electrolyte membrane, typically ceramic, specific to the liquid metal 
to be pumped. A DC voitage is applied across the thickness of the 
membrane causing ions to form and enter the membrane on the 
electrically positive surface, with the ions being neutralized on the 
opposite surface. This action provides pumping of the liquid metal 
from one side of the non-porous solid electrolyte membrane to the 
other. 3 figs. 


20049 (WHC-MR-0188) Caiculational methods used in de- 
termining reaction rates in the Multi- Isotope production test 
assembly. Schwarz, R.A. Westinghouse Hanford Co., Richland, 
WA (USA). Mar 1991. 170p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC06-87RL10930. Order Number 
DE91012204. Source: OSTI; NTIS; GPO Dep. 

The Multi-isotope Production test assembly was irradiated in the 
Fast Flux Test Facility to help reduce uncertainties in the nuclear 
data used t prepare the facility for a possible mission as the pro- 
duction site for "Pu. To support the experiment, a detailed Monte 
Carlo Neutron Photon model of this assembly was created to pro- 
vide a calculational basis to compare with experimental results. 
This calculation was unique because of the small volumes in which 
the reaction rates took place. Also, this calculation required the de- 
velopment of a number of tools to ensure accuracy in modeling as 
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well as to improve the model, which included spreadsheets to cre- 
ate the geometry. The lessons learned from the modeling of the 
Multi-lsotope Production test assembly calculations may be 
applicable to other complicated Monte Carlo Neutron Photon ge- 
ometries. 3 refs., 32 figs., 12 tabs. 


2106 Power Reactors, Auxiliary, Mobile, Package, 
and Transportable 


Refer also to citation(s) 20268 


20050 (INIS-mf—12827, pp. 41-47) The nuclear battery: A 
solid-state, passively cooled reactor for the generation of elec- 
tricity and/or high-grade steam heat. Kozier, K.S. (Atomic 
Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment); Rosinger, H.E. Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 28. 
annual conference of the Canadian Nuclear Association and the 9. 
annual conference of the Canadian Nuclear Society, Winnipeg 
(Canada), 12-15 Jun 1988). In Proceedings of the Canadian Nu- 
clear Society ninth annual conference, 1988. Order Number 
DE91631981. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper reviews the evolution and present status of an Atomic 
Energy of Canada Limited program to develop a small, solid-state, 
passively cooled reactor power supply known as the Nuclear Bat- 
tery. Key technical features of the Nuclear Battery reactor core 
include a heat-pipe primary heat transport system, graphite neutron 
moderator, low enriched uranium TRISO coated-particle fuel and 
the use of burnable poisons for long-term reactivity control. An ex- 
ternal secondary heat transport system extracts useful heat energy, 
which may be converted into electricity in an organic Rankine cycle 
engine or used to produce high-pressure steam. The present refer- 
ence design is capable of producing about 2400 kW(t) (about 600 
kW(e) net) for 15 full-power years. Technical and safety features 
are described along with recent progress in component hardware 
development programs and market assessment work. 


20051 (INIS-mf—12827, pp. 48-54) Conceptual design of a 
small nuclear reactor tor generating electricity. Lafortune, J.F. 
(New Brunswick Univ., Fredericton, NB (Canada)); Meneley, D.A. 
Canadian Nuclear Society, Toronto, ON (Canada). 1988. 488p. 
(CONF-880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Society ninth annual conference, 1988. Or- 
der Number DE91631981. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A concept for a high-efficiency small nuclear reactor of 2 MWth 
is proposed for generating electricity. An integrated liquid-sodiunv 
fuel cylindrical module is used as the basis to achieve high primary 
temperatures at low pressure while ensuring a high level of safety 
through the simplicity of the design. The reactor physics and pri- 
mary thermal hydraulics are discussed. 


20052 (INIS-mf—12827, pp. 55-61) Neutronic design of the 
AMPS reactor core. Stone, R.E. (ECS - Power Systems Inc., Ot- 
tawa, ON (Canada)); Oliva, A.F. Canadian Nuclear Society, 
Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 28. annual 
conference of the Canadian Nuclear Association and the 9. annual 
conference of the Canadian Nuclear Society, Winnipeg (Canada), 
12-15 Jun 1988). In Proceedings of the Canadian Nuclear Society 
ninth annual conference, 1988. Order Number DE91631981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Autonomous Marine Power Source (AMPS) is a nuclear- 
electric power plant designed for submarine application. The 
necessarily compact AMPS reactor is water-cooled and fuelled with 
uranium-zirconium-hydride (U-Zr H,.¢) eutectic alloy, clad in stain- 
less steel. Erbium burnable neutron poison is incorporated in the 
fuel matrix to meet the design fuel burnup lifetime requirement 
while avoiding the need for more than an operating margin of ex- 
cess reactivity. The reactor heat source of the prototype AMPS 
plant supplies 1500 kWt to a low-temperature organic Rankine cy- 
cle energy conversion unit which in turn generates 100 kWe, net. 
This paper describes the reactor physics studies performed in the 
AMPS reactor core design process. 
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20053 (INIS-mf-12827, pp. 62-66) Neutronics design of a 
small, solid-state, passively cooled reactor, the nuclear bat- 
tery. Donnelly, J.V. (Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment); Kozier, 
K.S.; Penner, G.R. Canadian Nuclear Society, Toronto, ON 
(Canada). 1988. 488p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). In Proceedings of the Canadian Nuclear Society ninth an- 
nual conference, 1988. Order Number DE91631981. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The current status of the neutronics design of the Nuclear Bat- 
tery reactor is described. The selection of core geometry and 
in-core materials are discussed. The reactor safety characteristics 
of the Nuclear Battery are briefly presented. 


20054 (INIS-mf-12827, pp. 67-73) Startup of the SLOW- 
POKE demonstration reactor and low power tests. Irish, J.D. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Townes, B.M.; Tseng, C.M. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 
28. annual conference of the Canadian Nuclear Association and 
the 9. annual conference of the Canadian Nuclear Society, Win- 
nipeg (Canada), 12-15 Jun 1988). In Proceedings of the Canadian 
Nuclear Society ninth annual conference, 1988. Order Number 
DE91631981. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the approach-to-critical and the low-power 
physics and transient tests performed with the SLOWPOKE 
Demonstration Reactor and compares some of the test results with 
design calculations. 


20055 (INIS-mf—12827, pp. 312-319) Design and safety fee- 
tures of the AMPS nuclear electric plant. Oliva, A.F. (ECS - 
Power Systems Inc., Ottawa, ON (Canada)); Hewitt, J.S. Canadian 
Nuclear Society, Toronto, ON (Canada). 1988. 488p. (CONF- 
880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Society ninth annual conference, 1988. Or- 
der Number DE91631981. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Autonomous Marine Power Source (AMPS) is a small-scale 
nuciear-electric power plant initially conceived for commercial sub- 
marine applications requiring a long-endurance air-independent 
supply of electrical power. Refinement of the concept permits 
adaptation to potential applications in military nuclear/diesel-electric 
submarines. The initial development effort has focused on an ex- 
tremely compact 100 kWe prototype power plant, but design 
studies indicate that on relaxing the size constraint the AMPS prin- 
ciples may be readily applied in the 400 to 1000 kWe range. The 
AMPS pliant utilizes a low-pressure, low-temperature reactor heat 
source coupled to a low-temperature organic Rankine cycle engine 
generating electrical power. The dimensions and weight of the 
plant are necessarily constrained by the scale of the submarine, 
and the design incorporates features of intrinsic safety, reliability, 
simplicity and ease of operation conditioned to the intended mobile 
marine application. The use of intrinsic safety principles leads to 
simplification of plant systems, and thus to a cost-effective and 
compact design with improved likelihood of societal accentance. 
This paper describes the key design features of the AMPS plant, 
while placing special emphasis on safety aspects. 


20056 (INIS-mf-12827, pp. 325-331) Thermalhydraulic ex- 
perimentation in support of AMPS development. Gray, R.G. 
(ECS - Power Systems inc., Ottawa, ON (Canada)); Currie, T.C.; 
Atkinson, J.C. Canadian Nuclear Society, Toronto, ON (Canada). 
1988. 488p. (CONF-880662-: 28. annual conference of the Cana- 
dian Nuclear Association and the 9. annual conference of the 
Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 1988). 
In Proceedings of the Canadian Nuclear Society ninth annual con- 
ference, 1988. Order Number DE91631981. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An experimental program has been initiated to investigate 
thermalhydraulic behaviour of the reactor heat source of the Au- 
tonomous Marine Power Source (AMPS). The program has been 
designed in phases to support a progression which culminates with 
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full-scale integrated systems tests of an electrically heated AMPS 
reactor core at thermal powers of up to 3 MW. Significant progress 
has been made to date and preliminary results of the separate ef- 
fects tests are very encouraging: the core has demonstrated 
thermalhydraulic stability and a high resistance to dryout. This pa- 
per outlines the phases of the program as currently envisaged and 
presents preliminary results from the initial testing. 


20057 (JAERI-M—91-021) Effects of pitching and rolling on 
reactor power: Reactor noise analysis on a voyage for the 
N.S.’MUTSU’ Power-Up (Tests). Tanaka, Yoshimi (Japan Atomic 
Energy Research Inst., Mutsu, Aomori (Japan). Mutsu Establish- 
ment); Kyoya, Masahiko; Tokunaga, Takaharu; Mori, Takuya. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1991. 67p. (in 
Japanese). Order Number DE91790973. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Present report is described about the effect of pitching and 
rolling on 'MUTSU’ reactor power. Using the vertical gyro and the 
acceleration detectors, we measured pitching and rolling in addition 
to physical quantities from the nuclear reactor instrumentations on 
a voyage for N.S.’MUTSU’ Power-Up Tests. This data was used to 
apply a multivariable autoregressive model to analyze the correla- 
tions between pitching-angle, rolling-angle, steam flow (load), 
neutron flux (power) and primary coolant temperature. Concerning 
reactor kinetics, we got a result that the pitching and rolling have 
no effect on primary coolant temperature and neutron flux. It is 
found that the frequencies at high coherence between load and 
power is lower and separate from the frequencies at the pitching 
and rolling. The pitching and rolling mainly depend on the size, 
weight and position of center of gravity of the ship, on the other 
hand the load-follow characteristics depend on the load and heat 
capacities of primary loop and secondary loop of the reactor. For 
this reason we interpret that the design of reactor and ship of 
N.S.’MUTSU’ match well each other. (author). 
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Refer also to citation(s) 19708, 19711, 20000, 20180, 20181, 
20206, 20209, 20223 


20058 (CONF-910831—1) Analysis of modifica- 
tion as a corrective action. Cross, A.E. Oak Ridge National Lab., 
TN (USA). [1991]. 4p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (USA). DOE Contract AC05-840R21400. 
From 15. biennial conference on reactor operating experience: in- 
ternational conference on nuclear power plant operations; Bellevue, 
WA (USA); 11-14 Aug 1991. Order Number DE91007266. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In May 1990, a study of 1989 events at nuclear power plants was 
completed characterizing procedure modification as a corrective 
action. This study was part of an effort to analyze corrective action 
data for the Nuclear Regulatory Commission's Office for Analysis 
and Evaluation of Operational data (AEOD). The results of the 
study indicated that procedures for surveillance/testing, operations, 
and maintenance/calibration activities were the most frequently 
revised. There was a strong correlation between the personnel ac- 
tivity involved in the event and the type of procedure revised. The 
majority of procedure modifications (72%) were in response to defi- 
cient procedures, while 28% were in response to other causes. 
Slightly over half (59%) of the procedural modifications were con- 
sidered broad in scope, i.e. more than just the involved procedures 
were to be reviewed and/or revised. New procedures were created 
in 25% of the events. Of the existing procedures modified, most 
(87%) were changed in functional content, representing substantive 
modifications. Finally, the majority of LERs reviewed (88%) did not 
clearly indicate that training on the new/revised procedures would 
be conducted, although such training may well have been con- 
ducted without specific mention in the LERs. 


20059 (NUREG—0540-Vol.13-No.3) Title list of documents 
made publicly available, March 1-31, 1991. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Freedom of Informa- 
tion and Publications Services. May 1991. 382p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (USA). Source: 
OSTI; NTIS; INIS; GPO. 





22 NUCLEAR REACTOR TECHNOLOGY 





This document is a monthly publication containing descriptions of 
information received and generated by the US Nuclear Regulatory 
Commission (NRC). This information includes (1) docketed material 
associated with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material received and 
generated by NRC pertinent to its role as a regulatory agency. The 
following indexes are included: personal author, corporate source, 
report number, and cross reference to principal documents. 


20060 (PNL-SA—18369) Nondestructive testing standards 
and the ASME code. Spanner, J.C. Pacific Northwest Lab., Rich- 
land, WA (USA). Apr 1991. 37p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO6-76RL01830. (CONF- 
9104111-2: ASTM symposium on nondestructive testing 
standards, Gaithersburg, MD (USA), 8-11 Apr 1991). Order Num- 
ber DE91012643. Source: OSTI; NTIS; INIS; GPO Dep. 
Nondestructive testing (NDT) requirements and standards are an 
important part of the ASME Boiler and Pressure Vessel Code. In 
this paper, the evolution of these requirements and standards is re- 
viewed in the context of the unique technical and legal stature of 
the ASME Code. The coherent and consistent manner by which the 
ASME Code rules are organized is described, and the inte:relation- 
ship between the various ASME Code sections, the piping codes, 
and the ASTM Standards is discussed. Significant changes oc- 
curred in ASME Sections 5 and 11 during the 1980s, and these are 
highlighted along with projections and comments regarding future 
trends and changes in these important documents. 4 refs., 8 tabs. 


2108 Economics 
Refer also to citation(s) 19977, 20259, 20366, 20376, 20778 


20061 (INIS-mf—12827, pp. 202-209) Decommissioning cost 
estimates: A rational approach, employing a validated com- 
puter code. Liederman, J. (Atomic Energy of Canada Ltd., 
Montreal, PQ (Canada). Power Projects). Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 28. 
annual conference of the Canadian Nuclear Association and the 9. 
annual conference of the Canadian Nuclear Society, Winnipeg 
(Canada), 12-15 Jun 1988). In Proceedings of the Canadian Nu- 
clear Society ninth annual conference, 1988. Order Number 
DE91631981. Source: OSTI; NTIS (US Sales Only); INIS. 

Decommissioning cost estimating is receiving an increasing 
amount of attention. Estimates prepared to date, as drawn from the 
published literature, have displayed a rather wide variability, due, in 
great part, to the absence of a logical rational approach to cost es- 
timation. This paper puts forward a suggested approach based on 
the Unit Cost Factor (UCF) method. It further suggests that com- 
puterization of the estimation process provides significant benefits 
and flexibility. The AECL-DECOM computer code for decommis- 
sioning cost estimation is described in the context of the 
recommended approach. Two case studies, the Gentilly-1 and the 
Nuclear Power Demonstrator Reactor decommissioning projects, 
are described, as are the efforts made to date to validate the code 
on these projects. A reasonably good correlation has been 
achieved and improvements have been made, based on the expe- 
rience gained. It is concluded that a rational. logical, validated 
code, such as AECL-DECOM, is a valuable tool for the preparation 
of reliable, defensible decommissioning cost estimates. 


20062 (INIS-mf—12831) Balancing uncertainties: Utility 
planning for the "90s. Horton, S.G. Ontario Hydro, Toronto, ON 
(Canada). 1984 16p. (CONF-840613-: 24. annual international 
conference of the Canadian Nuclear Association and the 5. annual 
conference of the Canadian Nuclear Society, Saskatoon, 
Saskatchewan (Canada), 3-6 Jun 1984). Order Number 
DE91632206. Source: OSTI: NTIS (US Sales Only); INIS. 

The author presents a system planning perspective on how On- 
tario Hydro is viewing the future, and where nuclear power fits into 
that future. Before the 1980s Ontario experienced a steady seven 
percent per year growth in power demand. Shifting patterns of en- 
ergy demand have made planning much more difficult. In the early 
80s growth in demand fell short of predictions. It is hard to tell 
what level of demand to plan for in the future. With respect to any 
energy option, a utility planner or board of directors would want to 


know when it will be delivered, what it will cost when it is delivered, 
what it will cost to operate, how long it will last as an economic en- 
ergy producer, and how all of these factors will be affected by 
future changes. Ontario Hydro’s studies show that nuclear power 
continues to be the preferred option for large blocks of base load 
capacity. By 1996 Ontario Hydro will have saved about 10 billion 
1983 dollars by using nuclear power. The utility continues to study 
both sides of the supply-demand equation, looking at conservation 
as an alternative to constructing new generating facilities and at- 
tempting to become aware of shifts in demand trends as soon as 
they happen. 


20063 (INIS-mf-12844) Discussion of basic principles of 
nuclear part of power generation in Czechoslovakia in the 90’s 
and after the year 2000. Novak, M. ed. Ustav Jadernych Infor- 
maci, Ceske Budejovice (Czechoslovakia). 1990 164p. (In Czech, 
Slovak). Order Number DE91633876. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The publication summarizes the discussion of the basic princi- 
ples of Czechoslovak power policy in the 1990's and beyond; the 
authors of the contributions are specialists from all walks of 
Czechoslovak science, economy, industries, educational institu- 
tions, etc. All positive and negative aspects of the present and 
future situation in Czechoslovak power generation were debated. It 
was suggested that in future, one of the four concepts on which 
Czechoslovak nuclear power is based should be implemented: So- 
viet type WWER nuclear power plants (basic programme); WWER 
type reactors of an improved Czechoslovak design (intellectualiza- 
tion of the basic programme); foreign reactors (LWR) with the 
maximum possible participation of Czechoslovak industry and civil 
engineering (application programme); and medium power nuclear 
facilities of a modular design with the participation of Czechoslovak 
industry and civil engineering after 2000 (development pro- 
gramme). (P.A.). 
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20064 (INIS-mf-12827) Proceedings of the Canadian Nu- 
clear Society ninth annual conference, 1988. Canadian Nuclear 
Society, Toronto, ON (Canada). 1988 488p. (CONF-880662-: 28. 
annual conference of the Canadian Nuclear Association and the 9. 
annual conference of the Canadian Nuclear Society, Winnipeg 
(Canada), 12-15 Jun 1988). Order Number DE91631981. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The 74 papers presented at this conterence covered the follow- 
ing topics: operational enhancements of existing nuciear power 
plants; design of small reactors; accident behaviour in CANDU re- 
actor fuel channeis; fuel storage and waste management; reactor 
commissioning and decommissioning; nuclear safety experiments 
and modelling; the next generation of CANDU reactors; advances 
in nuclear engineering education in Canada; safety of small reac- 
tors; current position and improvements of fuel channels: current 
issues in nuclear safety; and, medical and industrial radiation appli- 
cations. 


20065 (INIS-mf-12833) Annual report of the Japan Atomic 
Energy Research Institute, for fiscal 1989. Japan Atomic Energy 
Research iInst., Tokyo (Japan). 30 Sep 1990 318p. (in Japanese). 
Order Number DE91768127. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Japan Atomic Energy Research Institute has promoted the re- 
search on nuclear safety, the research and development of high 
temperature engineering and nuclear fusion which are the leading 
projects bringing about the breakthrough in atomic energy technol- 
ogy, the research on radiation utilization and the research and 
development of nuclear-powered ships, following the ‘Plan of de- 
velopment and long term utilization of atomic energy’ decided in 
1987, as the central, general research institute in atomic energy 
field in Japan. Also the advanced basic research for opening 
atomic energy frontier and various international cooperation as well 
as the cooperation in Japan have been promoted. The engineering 
safety of nuclear facilities and environmental safety, the construc- 
tion of the Nuclear Fuel Cycle Safety Engineering Research 
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Facility, the design of the High Temperature Engineering Test Re- 
actor and the various tests related to it, the reconstruction of JT-60 
for increasing the current, the design of a nuclear fusion reactor, 
the high utilization of radiation using ion beam, the construction of 
Sekinehama Port for the nuclear-powered ship 'Mutsu’, the power 
increasing test of the reactor of the Mutsu, the reconstruction of 
JRR-3 and others are reported. (K..). 


2201 Theory and Calculation 
Refer aiso to citation(s) 20049, 20093 


20066 (ANL/CP-71459) Recent advances in utilization of 
the R-matrix parameters for reactor applications. Hwang, R.N. 
Argonne National Lab., IL (USA). [1991]. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-910503-16: International conference on nuclear data for 
science and technology, Juelich (Germany, F.R.), 13-17 May 1991). 
Order Number DE91013406. Source: OST; NTIS; INIS; GPO Dep. 

A simplified version of the rigorous pole representation of cross 
sections has been developed to facilitate utilization of the newly re- 
leased ENDF/B VI resonance data based on the Reich-Moore 
parameters for reactor applications. The procedure is equivalent to 
the extraction of the Humbiet-Rosenfeld-type parameters and the 
associated ‘background’ term explicitly from the rigorous pole and 
residue parameters which, in turn, are converted from a given set 
of the Reich-Moore parameters. The computational efficiency and 
its amenability to the existing reactor codes are significantly en- 
hanced by the introduction of the pertinent analytic continuation in 
place of the smooth ‘background’ term via the non-linear least 
square fitting. The method has been successfully applied to all ma- 
jor nuclides examined and the results are presented. 6 refs. 


20067 (INIS-SU-249, pp. 31-32) Neutron multiplication fac- 
tor estimation in periodical critical assemblies. Grebenkin, K.F.; 
Kandiev, Ya.Z.; Kuropatenko, Eh.S.; Malyshkin, G.N. Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 


Moscow (USSR); Tsentral’nyj Nauchno-issiedovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issiedovanij po Atomnoj Nauke 
i Tekhnike, Moscow (USSR). 1989. 37p. (In Russian). In Theoreti- 


cal and applied physics: Scientific-technical collection. Order 
Number DE91003099. Source: OSTI; NTIS (US Sales Only); INIS. 
Calculation technique for particle transport in systems which 
include regular finite lattices with great amount of elements is sug- 
gested. Concept of mobile unit is introduced for efficient description 
of geometry of regions which contain lattices. Using mobile unit 
and introduction of coordinate system connected with lattice it is 
possible to formulate unified approach when types considering lat- 
tices of different and to realize it in unified universal geometric 
module. Using the suggested technique it is possible to conduct 
calculations of complex systems practically without any restrictions 
for cell number in the system. Calculation example for multiplica- 
tion factor and neutron lifetime in critical periodical lattice of 
uranium rods in aqueous medium is given. 5 refs.; 1 fig.; 1 tab. 


20068 (KFKI-1990-44/G) Determination of components of 
the state vector in AR model. Tran Dinh Tri. Hungarian Academy 
of Sciences, Budapest (Hungary). Central Research Inst. for 
Physics. Oct 1990. 14p. Order Number DE91633645. Source: 
OSTI; NTIS (US Sales Only); INIS. 

It is well known that the state vector of the system in a stead 
state is determined by the linear Langevin equation. A method is 
described for determining the state vector of system at any time ac- 
cording to its known component in AR model. The method is based 
on the laws of changes of the Fourier transform of the components 
in the frequency domain. A special case, when the given compo- 
nent is Dirac impulse, was considered. (author) 1 ref.; 2 figs. 


20069 (KFKI-1990-45/G) Determination of coefficient matri- 
ces for ARMA model. Tran Dinh Tri. Hungarian Academy of 
Sciences, Budapest (Hungary). Central Research Inst. for Physics. 
Oct 1990. 24p. Order Number DE91633646. Source: OSTI; NTIS 
(US Sales Only): INIS. 

A new recursive algorithm for determining coefficient matrices of 
ARMA model from measured data is presented. The Yule-Walker 
equations for the case of ARMA model are derived from the ARMA 
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innovation equation. The recursive algorithm is based on choosing 
appropriate form of the operator functions and suitable representa- 
tion of the (n+1)-th order operator functions according to ones with 
the lower order. Two cases, when the order of the AR part is equal 
to one of the MA part, and the optimal case, were considered. (au- 
thor) 5 refs. 


20070 (KFK}-1990-62/G) Determination of reactivity coeftfi- 
cients from measurable eftects of small external perturbations 
using a bank of Kalman filters. Racz, A. Hungarian Academy of 
Sciences, Budapest (Hungary). Central Research Inst. for Physics. 
Dec 1990. 29p. Order Number DE91633647. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The goal of this paper is to present a method for the determina- 
tion of reactivity coefficients in a nuclear power reactor in 
operation. A method based on Kalman filtering technique and the 
Magill-Bogler test is proposed for the determination of reactivity 
coefficients from measured effects of small external perturbation in- 
troduced into a steady-state power reactor. Numerical experiments 
are presented to justify the procedure. A realistic problem is con- 
sidered: the calculation of the control rod worth. Finally a possible 
way is given to check the goodness of the estimation. (author) 16 
rets.; 4 figs. 


2202 Components and Accessories 


Refer also to citation(s) 19817, 19819, 20060, 20212, 20219, 
20222, 20239, 20240, 20242, 20243, 20244, 20251, 20925, 21028 


20071 (CONF-910817-3) Comparisons of _ irradiation- 
induced shifts in fracture toughness, crack arrest toughness, 
and Charpy impact energy in high-copper welds. Corwin, W.R.; 
Nanstad, R.K.; Iskander, S.K. Oak Ridge National Lab., TN (USA). 
[1991]. 7p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (USA). DOE Contract ACO5-840R21400. From 11. 
international conference on structural mechanics in reactor technol 
ogy; Tokyo (Japan); 18-23 Aug 1991. Order Number DE91008881. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Heavy-Section Steel Irradiation (HSSI) Program is examin- 
ing relative shifts and changes in shape of fracture and 
crack-arrest toughness versus temperature behavior for two high- 
copper welds. Fracture toughness 100-MPa,/m temperature shifts 
are greater than Charpy 41-J shifts for both welds. Mean curve fits 
to the fracture toughness data provide mixed results regarding 
curve shape changes, but curves constructed as lower boundaries 
indicate lower slopes. Preliminary crack-arrest toughness results in- 
dicate that shifts of lower-bound curves are approximately the 
same as CVN 41-J shifts with no shape changes. 


20072 (CONF-9105188—1) Influence of crack depth on the 
fracture toughness of reactor pressure vessel steel. Theiss, 
T.J.; Bryson, J.W. Oak Ridge National Lab., TN (USA). [1991]. 
39p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (USA). DOE Contract AC05-840R21400. From American Soci- 
ety for Testing Materials (ASTM) symposium on constraint eftects 
in fracture; Indianapolis, IN (USA); 8 May 1991. Order Number 
DE91012537. Source: OSTI; NTIS: INIS; GPO Dep. 

The Heavy Section Steel Technology Program (HSST) at Oak 
Ridge National Laboratory (ORNL) is investigating the influence of 
flaw depth on the fracture toughness of reactor pressure vessel 
(RPV) steel. Recently, it has been shown that, in notched beam 
testing, shallow cracks tend to exhibit an elevated toughness as a 
result of a loss of constraint at the crack tip. The loss of constraint 
takes place when interaction occurs between the elastic-plastic 
crack-tip stress field and the specimen surface nearest the crack 
tip. An increased shallow-crack fracture toughness is of interest to 
the nuclear industry because probabilistic fracture-mechanics eval- 
uations show that shallow flaws play a dominant role in the 
probability of vessel failure during postulated pressurized-thermal- 
shock (PTS) events. Tests have been performed on beam 
specimens loaded in 3-point bending using unirradiated reactor 
pressure vessel! material (A533 B). Testing has been conducted us- 
ing specimens with a constant beam depth (W = 94 mm) and 
within the lower transition region of the toughness curve for A533 





B. Test results indicate a significantly higher fracture toughness as- 
sociated with the shallow flaw specimens compared to the fracture 
toughness determined using deep-crack (a/W = 0.5) specimens. 
Test data also show little influence of thickness on the fracture 
toughness for the current test temperature (—60°C). 21 refs., 5 
figs., 3 tabs. 


20073 (DOE/ER-0484P, pp. 144-145) Alpha energy analysis 
software: Improved isotope identification and activation calcu- 
lations. USDOE Office of Energy Research, Washington, DC 
(USA). Jan 1991. In Technology ’90. Accomplishments in technol- 
ogy transfer from DOE and its laboratories. 192p. Order Number 
DE91005072. Source: OSTI; NTIS; INIS. 

The Westinghouse Hanford Company (WHC) has developed a 
computer software program with improved accuracy for identifying 
isotopic species and calculating isotope activation levels. This gen- 
eral alpha energy analysis software program was developed to 
enhance the ability to identify alpha peaks and activity levels from 
laboratory analysis of samples from high-efficiency particulate air 
fiters used in nuclear facilities. This specialized software is being 
transferred to commercial industries on a nonexclusive basis where 
the basic principles are being incorporated into commercial alpha 
energy analysis products. Alpha energy analysis is dependent on a 
number of factors, particularly the analytical environment and phys- 
ical aspects of the sample during the counting operation. The goal 
of sample preparation is to produce a virtually weightless source (a 
weightless source is a sample with no physical or environmental 
factors that affect the detected alpha energy) for counting, using a 
vacuum chamber and a spectroscopy-grade, solid-state-detector 
system for data collection. The alpha energy analysis program de- 
veloped by WHC accepts computer-stored, multichannel-analyzer 
spectral data; improves the quality of spectral data; determines 
spectral energy peaks; models the peaks; and using these peak 
models, provides both qualitative and quantitative results. This soft- 
ware was originally designed to run on a minicomputer. It was 
customized for use in an embedded process stack gas monitoring 
system and has operated unattended for over 4 years. A general 
version has been developed that runs on an IBM-PC or compati- 
bles. The calculation times range from 1 to 20 minutes, depending 
on the system hardware (speed is enhanced with a coprocessor in 
the PC). 


20074 (INIS-mf—12811(v.3) vp.) Structural identification 
method as a support for dynamic analysis of nuclear power 
stations. Hauptenbuchner, B. (Technische Univ., Dresden (Ger- 
many, F.R.)); David, M. Skoda, Prague (Czechoslovakia). Vystavba 
Elektraren. 1989. 155p. (CONF-8909421-: Czechoslovak confer- 
ence on dynamics of structures ‘89, Karlovy Vary (Czechoslovakia), 
12-14 Sep 1989). In Dynamics of structures ’89. Vol. 3: Czechosio- 
vak conference with international participation. Order Number 
DE91629895. Source: OSTI; NTIS (US Sales Only); INIS. 

A biock diagram of the method is shown and described and 
some results of vibration tests and calculations are given for the 
main nuclear power plant building containing a WWER-440 reactor. 
The experimental data agree well with the calculated values. Appli- 
cation of this method can contribute significantly to the reliability of 
the dynamic seismic analysis of nuclear power plants. (J.B.). 3 
figs., 1 tab., 2 refs. 


20075 (INIS-mf—12827, pp. 83-88) Reflooding phenomena 
during ECCS operation. Mochizuki, H. (Power Reactor and 
Nuclear Fuel Development Corp., Oarai, Ibaraki (Japan). Oarai En- 
gineering Center); Hayamizu, Y. Canadian Nuclear Society, 
Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 28. annual 
conference of the Canadian Nuclear Association and the 9. annual 
conference of the Canadian Nuclear Society, Winnipeg (Canada), 
12-15 Jun 1988). In Proceedings of the Canadian Nuclear Society 
ninth annual conference, 1988. Order Number DE91631981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Turn-around time, heat transfer coefficient after turn around, and 
quench temperature were measured and correlated for various 
kinds of heater bundies and ECC water conditions. Applicability of 
the quench temperature correlation to the safety analysis has been 
verified by the analysis of the system tests. 
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20076 (NEI-DK-514) The influence of chemistry on core 
melt accidents. NORD, 1990:56. Liljenzin, J.O. (ed.). Nordisk Kon- 
taktorgan for Atomenergispoergsmaal, Risoe (Denmark). Sep 1990 
185p. Contract NKA/AKTI-150. Order Number DE91633649. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Chemical reactions play an important role in assessing the safety 
of nuclear power plants. The main source of heat in the early stage 
of an accident is due to a chemical reaction between steam and 
the circonium encapsulating the nuclear fuel. The heating and mett- 
ing of fuel leads to a release of fission products which rapidly 
condense to form particles suspended in the surrounding gas. 
These aerosols are the main carriers of radioactivity as they may 
transport active material from the reactor vessel into the reactor 
containment building where it is deposited. The content of fission 
products in the aerosol particles and their chemical form determine 
their interaction with water molecules. Chemical forces laed to an 
absorption of water in the particles which transforms them into 
droplets with increased mass. The particles become spherical and 
hence deposit more rapidly on surrounding surfaces. There is a 
rapid reaction between boron carbide and stainless steel in the 
control blades of boiling water reactors. There is only a small for- 
mation of boric acid. This leads to a smaller formation of volatile 
iodine compounds. But the alloying process is likely to cause mekt- 
ing of the control blades so the are removed from the reactor core, 
a process which may have negative secondary effects. It has been 
found that a series of materials that are present in the reactor con- 
tainment are likely to participate in various chemical reactions 
during an accident. Among these are electric cables, motors, ther- 
mal insulation, surface coatings and sheet metal. Metallic surface 
coatings and sheet metal can be some of the main sources of hy- 
drogen. Effects from chemical reactions can be more accurately 
predicted by the new SHMAPP code, developed within this project, 
combining thermal, hydraulic and chemical phenomena. (AB). 


20077 (NUREG/CR-5729) Multivariable modeling of pres- 
sure vessel and piping J-R data. Eason, E.D. (Modeling and 
Computing Services, Newark, CA (USA)); Wright, J.E.; Nelson, 
E.E. Nuclear Regulatory Commission, Washington, DC (USA). Div. 
of Engineering; Modeling and Computing Services, Newark, CA 
(USA). May 1991. 114p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (USA). (MCS—910401). Source: OSTI; 
NTIS; INIS; GPO. 

Multivariable models were developed for predicting J-R curves 
from available data, such as material chemistry, radiation expo- 
sure, temperature, and Charpy V-notch energy. The present work 
involved collection of public test data, application of advanced pat- 
tern recognition tools, and calibration of improved multivariable 
models. Separate models were fitted for different material groups, 
including RPV welds, Linde 80 welds, RPV base metals, piping 
welds, piping base metals, and the combined database. Three 
different types of models were developed, involving different combi- 
nations of variables that might be available for applications: a 
Charpy model, a preirradiation Charpy model, and a copper-fluence 
model. In general, the best results were obtained with the preirradi- 
ation Charpy model. The copper-fiuence model is recommended 
only if Charpy data are unavailable, and then only for Linde 80 
welds. Relatively good fits were obtained, capable of predicting the 
values of J for pressure vessel steels to with a standard deviation 
of 13-18% over the range of test data. The models were qualified 
for predictive purposes by demonstrating their ability to predict vali- 
dation data not used for fitting. 20 refs., 45 figs., 16 tabs. 


20078 (SAND—91-0963C) The fire performance of aged 
electrical cables. Nowien, S.P. Sandia National Labs., Albu- 
querque, NM (USA). [1991]. 9p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (USA). DOE Contract AC04- 
76DP00789. (CONF-910831-2: 15. biennial conference on reactor 
operating experience: international conference on nuclear power 
plant operations, Bellevue, WA (USA), 11-14 Aug 1991). Order 
Number DE91012650. Source: OSTI; NTIS; INIS; GPO Dep. 
Sandia National Laboratories has performed a series of experi- 
ments under the ip of the US Nuclear Regulatory 
Commission (USNRC) to assess the fire performance of thermally 
aged electrical cables. Two measures of fire performance were 
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evaluated, namely, (1) the vulnerability of cables to thermal dam- 
age and (2) the flammability of cables. In each case, direct 
comparisons were made between experiments involving unaged 
(i.e., new off the reel) cables and cables subjected to accelerated 
thermal aging. The results were evaluated from the perspective of 
fire risk. It was found that thermal aging did cause changes in the 
thermal damageability of the cables tested; however, the changes 
observed are not considered risk significant. Large-scale fire tests 
demonstrated a clear decrease in material flammability due to ther- 
mal aging. Thus, it was concluded that the use of cable thermal 
damage and flammability information based on the testing of un- 
aged cable samples is an acceptable risk assessment practice. 
Indeed, in the case of flammability, this is a conservative practice. 
9 refs., 1 fig., 3 tabs. 


2203 Fuel Elements 


Refer also to citation(s) 19666, 19671, 19672, 19673, 19674, 
19675, 19677, 19678, 19690 


20079 (CNIC—00348) Technology for assembling and weld- 
ing of top and bottom nozzles in tuel assembly. Xia Chenglie 
(Yibin Nuclear Fue! Element Plant, SC (China)); Wan Longfu. 
China Nuclear Information Centre, Beijing, BJ (China). Oct 1989. 
7p. (In Chinese). (NFE-0005.). Order Number DE91631873. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The construction character, technology and sequence of assem- 
bling and welding, assembling jig used for preventing from 
deformation, and acceptance test of welding technology for top and 
bottom nozzies are presented. 


20080 (CNIC—00351) Study of precision casting for 
nozzles. Mu Chuanmin (Southwest Inst. of Nuclear Reactor Engi- 
neering, Sichuan, SC (China)). China Nuclear Information Centre, 
Beijing, BU (China). Oct 1989. 7p. (in Chinese). (SINRE—0021.). 
Order Number DE91631874. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The technology of precision casting for nozzles in fuel assembly 
is described. The design, accuracy for mold and core box are intro- 
duced. The determination of new materials for rapid taking out of 
core box and fabrication of wax mold are also described. The 
feeder arrangement should be resonabie in order to assure smooth 
teed of metallic liquid, easy escape of air from mold and reliable 
teeming. Appropriate measures were adopted to prevent products 
from producing defects of cold lap, thermal crack, etc.. The results 
of casting test and examination of products are given. The testing 
results indicate that the structure and the accuracy of casting meet 
the requirement of design. The precision casting has simpler pro- 
cess, lower cost than welding-finish machining process. The quality 
of casting is stable and the technology is suitable for batch produc- 
tion. 


20081 (CNIC-00358) The development of octagon Zr-4 al- 
loy tube for heating reactors. Yang Fanglin (Northwest Inst. for 
Non-ferrous Metal Research, Baoji, SN (China)); Yang Yingli; Wang 
Guangshen. China Nuclear Information Centre, Beijing, BJ (China). 
Oct 1989. 6p. (In Chinese). (NINF—0003.). Order Number 
DE91631843. Source: OSTI; NTIS (US Sales Only); INIS. 

The asymmetrical octagon Zr-4 alloy tubes which are used for 
fuel assembly in the heating reactor have been developed. The 
thickness of tube wall is 1.5 mm and the length is 1725 mm. The 
long side of the octagon is 138.79.3*°-* mm, the short side is 93.1 
+- 0.1 mm. To manufacture these tubes a stretch draw forming pro- 
cessing method is adopted. The process is divided into two 
phases. In the first phase, a short draw mould is used to stretch 
the Zr-4 alloy tube. In the second phase, a long draw moulh, its 
length is equal to the end-produt length, is used to complete the fi- 
nal processing. The size accuracy and repeatability of this method 
are excellent and can fully meet the design requirements. 


20082 (IWGFPT-35, pp. 124-129) The development and 
manutacture of MOX fuels in the United Kingdom. Bell, B.T. 
(British Nuclear Fuels pic, Sellafield (UK)); Edwards, J.; MacLeod, 
H.M. International Atomic Energy Agency, Vienna (Austria). Inter- 
national Working Group on Water Reactor Fuel Performance and 
Technology. Dec 1990. (CONF-8911229-: IAEA specialist meeting 
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on plutonium and uranium recycling, Cadarache (France), 13-16 
Nov 1989). In Recycling of plutonium and uranium in water reactor 
fuels: Proceedings of a technical committee meeting held in 
Cadarache, France, 13-16 November 1989. 340p. Order Number 
DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

The UKAEA and BNFL have, over the last 25 years, carried out 
extensive development work on the manufacture of uranium- 
plutonium oxide fuels initially for thermal reactors and latterly for 
the UK’s fast reactor project. This paper outlines the effects of the 
important fabrication variables on the characteristics of mixed oxide 
fuels and shows how the information has been used to develop a 
new facility for the manufacture of UPu nuclear fuels at Windscale. 
The facility is suitable for the manufacture of developmental quanti- 
ties of MOX fuel at a scale of up to 500 kg of pelleted fast reactor 
fuel per year using various flowsheets. Although the facility is de- 
signed adopting a "hands on” philosophy, comprehensive shielding 
allows the handling of recycled plutonium derived from high burn- 
up fuel with more difficult isotopic composition than that of fast 
reactor composition used to date. (author). 6 refs, 3 figs, 2 tabs. 


20083 (IWGFPT-35, pp. 166-170) MOX fuel quality and re- 
processing requirements. Viiet, J. van (Belgonucleaire SA, Dessel 
(Belgium)); Haas, D.; Eeckhout, F.; Verschuere, Y.; Trauwaert, E. 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Water Reactor Fuel Performance and Technol- 
ogy. Dec 1990. (CONF-8911229-: IAEA specialist meeting on 
plutonium and uranium recycling, Cadarache (France), 13-16 Nov 
1989). In Recycling of plutonium and uranium in water reactor fu- 
els: Proceedings of a technical committee meeting hel in 
Cadarache, France, 13-16 November 1989. 340p. Order Number 
DE91632863. Source: OSTI; NTIS (US Sales Only); INIS. 

The BN MIMAS fuel manufacturing process relies on the dilution 
in free flowing UO2 of a micronized master blend containing up to 
30% of PuO2. This allows to produce industrial amounts of MOX 
fuel with a good quality level, as illustrated by resintering results as 
well as weld contamination measurements. While this fuel is com- 
pletely soluble in 10M HNOs, kinetics limitations appear when 
testing entire pellets at 5.5M molarity. These kinetic effects can be 
virtually eliminated by testing mid-cleaved pellets in non boiling 
acid, thereby confirming that the dissolution characteristics of MOX 
fuel are identical to those of UO2. During the reprocessing of mod- 
ern MOX fuels, one should therefore not expect a more difficult 
dissolution than with UOz fuel. (author). 4 refs, 5 figs, 2 tabs. 


20084 (PINSTECH/CNS—103) TRAN.1 - a code for transient 
analysis of temperature distribution in e nuclear fuel channel. 
Bukhari, K.M. Pakistan Inst. of Nuclear Science and Technology, 
Islamabad (Pakistan). Centre for Nuclear Studies. Sep 1990. 42p. 
Order Number DE91633662. Source: OSTI; NTIS (US Sales Only); 
INIS. 

13 fig. 

A computer program has been written in FORTRAN that solves 
the time dependent energy conservation equations in a nuclear 
fuel channel. As output from the program we obtained the temper- 
ature distribution in the fuel, cladding and coolant as a function of 
space and time. The stability criteria have also been developed. A 
set of finite difference equations for the steady state temperature 
distribution have also been incorporated in this program. A number 
of simplifications have been made in this version of the program. 
Thus at present, TRAN.1 uses constant thermodynamics properties 
and heat transfer coefficient at fuel cladding gap, has absence of 
phase change and pressure loss in the coolant, and there is no 
change in properties due to changes in burnup etc. These effects 
are now in the process of being included in the program. The cur- 
rent version of program should therefore be taken as a fuel 
channel, and this report should be considered as a status report on 
this program. (orig/A.B.). 13 fig. 
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Refer also to citation(s) 20116, 20117, 20718, 20127, 20153, 
20163, 20165, 20170, 20171, 20172, 20175, 20176, 20187, 20236, 
21465 





20085 (AECL—9926(v.1), pp. 247-253) Expert system tor 
fault diagnosis and recovery procedures for the control room 
instrumentation of the research reactor of Egypt. Mohamed, 
F.A. (Atomic Energy Establishment, Cairo (Egypt)); Dimitry, F.H.; 
Omar, A.A.; Soltan, M.A. Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.; International 
Atomic Energy Agency, Vienna (Austria). Mar 1990. (CONF- 
891027-: International symposium on research reactor safety, 
operations and modifications, Chalk River (Canada), 23-27 Oct 
1989). In Proceedings of the international symposium on research 
reactor safety operations and modifications. 317p. Order Number 
DE91632039. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper discusses the EXSYS shell to create an expert sys- 
tem for fault diagnosis of reactor contro] system instrumentation. 
After lighting an emergency lamp and posing some questions to 
the operator, the system leads up to the failed component. More- 
over, in some cases, it gives some advice for repair. 


20086 (AECL-9926(v.1), pp. 254-266) A PC-based data ac- 
quisition system for enhanced reactor operation. Hussin, 
S.N.B.S. (Unit Tenaga Nuklear, Bangi, Selangor (Malaysia)); 
Salleh, M.A.S.B. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.; International Atomic Energy 
Agency, Vienna (Austria). Mar 1990. (CONF-891027-: International 
symposium on research reactor safety, operations and modifica- 
tions, Chalk River (Canada), 23-27 Oct 1989). In Proceedings of 
the international symposium on research reactor safety operations 
and modifications. 317p. Order Number DE91632039. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A PC-based data acquisition system, developed at the PUSPATI 
TRIGA Reactor facility (RTP), has proven to be a versatile tool in 
improving both operational and research capabilities. The system 
consists of a 16-bit personal computer with plug-in input/output 
board that captures analog signals and converts them to digital 
form with 12-bit accuracy. Direct memory access within the board 
enables fast communication through the host PC buslines. Built-in 
micro-coded commands were combined with the BASIC-language 
software. At the signal end, isolation amplifiers were installed for 
protection against ground disturbances and loops. Applications of 
the system include computerized rod and power calibrations. 
Menu-driven software and computerized data logging has 
increased accuracy at minimal manpower costs. For reactor opera- 
tion monitoring, up to 16 single-ended input channels were 
available with a maximum sampling capability of 13,700 samples 
per second. Analog signals such as reactor power, fue! tempera- 
ture and control rod positions were tapped from the instrumentation 
channels and sequentially multiplexed and digitized, then displayed 
on a monitor which serves as additional operator support. Data 
continuously monitored can be easily stored and retrieved, en- 
abling rapid access and efficient management. The data acquisition 
system has also been used for work on reactor noise analysis. Sig- 
nals from the fission chamber of the linear power channe! were 
sampled in various operating modes at different power levels to 
identity noise signatures and sources. Software development cen- 
tered on frequency and time domain analysis, file management 
and plotting routines. The initial language used was FORTRAN 1.0 
but this was rewritten in PASCAL 2.0 to enhance calculation speed 
and reduce storage space. (Abstract Truncated) 


20087 (AECL-9926(v.1), pp. 267-277) On-line coolant 
gamme-spectroscopy for detecting small tuel element defects 
in the SAPHIR reactor. Hammer, J. (Paul Scherrer Inst. (PSI), Vil- 
ligen (Switzerland)); Chawla, R.; Christen, R.; Duthaler, K. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River Nu- 
clear Labs.; International Atomic Energy Agency, Vienna (Austria). 
Mar 1990. (CONF-891027-: International symposium on research 
reactor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 317p. Order 
Number DE91632039. Source: OSTI; NTIS (US Sales Only); INIS. 

Experience has been acquired in applying high-resolution 
gamma-spectroscopy of the primary coolant for early detection of 
small element defects during routine operation of the 10 MW,, 
research reactor, SAPHIR. With an effective delay of < 2 min be- 
tween core exit and measurement position, it has been found 
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possible to make use of several individual short-lived fission prod- 
ucts (Kr and Xe isotopes) in the sampled coolant. Small fuel 
element defects - which would take hours for definite identification 
via the air-bome activity - have been shown to be detectable by 
the current method within as little as 5 minutes of their occurrence. 
The application of short-lived fission products, as compared to the 
longer-lived ones usually employed in power reactor studies, has 
been found to be particularly advantageous in the search for defec- 
tive fuel elements during routine operation. Consistent results have 
been obtained in a series of fuel element tests carried out in three 
different SAPHIR core configurations. 


20088 (AECL—9926(v.2), pp. 543-552) Protection system for 
minimizing the consequences of a flow blockage incident at a 
pool-type research reactor. de Vries, J.W. (Technische Univ. 
Delft (Netherlands)); van Dam, H.; Gysler, G. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.; International Atomic Energy Agency, Vienna (Austria). Mar 
1990. (CONF-891027-: International symposium on research reac- 
tor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 440p. Order 
Number DE91003107. Source: OSTI; NTIS (US Sales Only); INIS. 

Safety analysis activities were performed for the HOR, a pool- 
type research reactor with plate-type fuel elements and a maximum 
licensed power of 3 MW. Following internationally accepted guide- 
lines, a wide variety of possible process disturbances has been 
considered. For the HOR the most aggravating accident conditions 
could result from a sudden flow blockage of cooling channels. If 
this event occurs in the high power density region of the core, a 
decrease of the hot channel flow either causes flow reversal or 
prompts burnout. Uniess the reactor is scrammed in time, the fuel 
plates will heat up rapidly and local melting will occur with possible 
propagation of voiding and burnout to adjacent channels. In the 
analysis, melting of the cladding has been considered by using a 
simplified model approach. The number of voided coolant chan- 
nels, as well as the propagation rate of fuel plates reaching locally 
the melting temperature, were calculated for different conditions of 
operation. In order to reduce the risk of a fuel melt accident occur- 
ring at the HOR, the protection system features a special design 
option. The system recognizes cooling channel voiding by detec- 
tion of a sudden decrease of neutron flux. In the present work, it 
has been shown that a flow blockage incident can be detected in 
the early stages of development. Also, in accordance with the re- 
sults of experimental tests, it can be concluded that in many cases 
melting of fuel plates will be effectively prevented. If such an acci- 
dent occurs on a very fast time scale, at least the radiological 
consequences are significantly mitigated by preventing propaga- 
tion, thus limiting the number of molten fuel plates. 


20089 (AECL-—9926(v.2), pp. 566-575) Optimal processor for 
malfunction detection in operating nuclear reactor. Ciftcioglu, 
O. (Istanbul Technical Univ. (Turkey). Electrical Engineering Fac- 
ulty). Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.; International Atomic Energy Agency, 
Vienna (Austria). Mar 1990. (CONF-891027—: International sympo- 
sium on research reactor safety, operations and modifications, 
Chalk River (Canada), 23-27 Oct 1989). In Proceedings of the in- 
temational symposium on research reactor safety operations and 
modifications. 440p. Order Number DE91003107. Source: OSTI; 
NTIS (US Sales Only); INIS. 

An optimal processor for diagnosing operational transients in a 
nuclear reactor is described. Basic design of the processor 
involves real-time processing of noise signal obtained from a par- 
ticular in core sensor and the optimality is based on minimum 
alarm failure in contrast to minimum false alarm criterion from the 
sate and reliable plant operation viewpoint. 


20090 (AECL-9926(v.3), pp. 915-923) Replacement of the 
Advanced Test Reactor control room. Durney, J.L. (idaho Na- 
tional Engineering Lab., Idaho Falls, ID (USA)); Klingler, W.B. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.; International Atomic Energy Agency, Vienna 
(Austria). Mar 1990. (CONF-891027-—: International symposium on 
research reactor safety, operations and modifications, Chalk River 
(Canada), 23-27 Oct 1989). In Proceedings of the intemational 
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symposium on research reactor safety operations and modifica- 
tions. 610p. Order Number DE91003107. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The contro! room for the Advanced Test Reactor has been re- 
placed to provide modern equipment utilizing current standards and 
meeting the current human factors requirements. The control room 
was designed in the early 1960 era and had not been significantly 
upgraded since the initial installation. The replacement did not 
change any of the safety circuits or equipment but did result in re- 
placement of some of the recorders that display information from 
the safety systems. The replacement was completed in concert 
with the replacement of the control room simulator which provided 
important feedback on the design. The design successfully incorpo- 
rates computer-based systems into the display of the plant 
variables. This improved design provides the operator with more in- 
formation in a more usable form than was provided by the original 
design. The replacement was successfully completed within the 
scheduled time thereby minimizing the down time for the reactor. 


20091 (CEA-CONF-9911) Architecture of high reliable con- 
trol systems using complex software. Tallec, M. CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d'Electronique et d’instrumentation Nucleaire. 1990. 14p. (in 
French). (CONF-9004285—: IAEA Specialists’ Meeting on Commu- 
nication and Data Transfer in Nuclear Power Plants (NPP), Lyon 
(France), 24-26 Apr 1990). Order Number DE91784522. Source: 
OSTI; NTIS (US Sales Only). 

The problems involved by the use of complex softwares in 
control systems that must insure a very high level of safety are ex- 
amined. The first part makes a brief description of the prototype of 
PROSPER system. PROSPER means protection system for nu- 
clear reactor with high performances. It has been installed on a 
French nuclear power plant at the beginnning of 1987 and has 
been continually working since that time. This prototype is realized 
on a multi-processors system. The processors communicate be- 
tween themselves using interruptions and protected shared 
memories. On each processor, one or more protection algorithms 
are implemented. Those algorithms use data coming directly from 
the plant and, eventually, data computed by the other protection al- 
gorithms. Each processor makes its own acquisitions from the 
process and sends warning messages if some operating anomaly 
is detected. All algorithms are activated concurrently on an asyn- 
chronous way. The results are presented and the safety related 
problems are detailed. - The second part is about measurements’ 
validation. First, we describe how the sensors’ measurements will 
be used in a protection system. Then, a proposal for a method 
based on the techniques of artificial intelligence (expert systems 
and neural networks) is presented. - The last part is about the 
problems of architectures of systems including hardware and soft- 
ware: the different types of redundancies used till now and a 
proposition of a multi-processors architecture which uses an oper- 
ating system that is able to manage several tasks implemented on 
different processors, which verifies the good operating of each of 
those tasks and of the related processors and which allows to 
carry on the operation of the system, even in a degraded manner 
when a failure has been detected are detailed. 


20092 (CNIC—00306) The experimental study on the mass 
transter model of boron injection for natural circuler heating 
reactor. Zha Meisheng (Qinghua Univ., Beijing, BU (China). Inst. of 
Nuclear Energy Technology); Nie Mengchen; Zhou Huizhong; 
Wang Liqun; Guo Weiping; Liu ZHiyong. China Nuclear Information 
Centre, Beijing, BJ (China). Sep 1989. 9p. (In Chinese). 
(TSHUNE-0009.). Order Number DE91631855. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A pulse injection stimulus-response technique to study the boron 
mixing and transport performance after boron-loaded liquid was in- 
jected into the reactor core is described. The experiment was 
carried out in a simulation device. The simulation medium was 
used. The experimental results show that the lower plenum where 
the injection point located can be simplified to one scale inertial 
unit and the movement of boron mixture was only transported after 
it had entered into the fuel elements. The definition of boron initia- 
tive mixing fraction eta is also given. By using relating data a 
dimensionless equation is obtained. 
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20093 (EGG-M-89532) RELAPS5 kinetics model develop- 
ment for the Advanced Test Reactor. Judd, J.L.; Terry, W.K. EG 
and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 21p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC07-761D01570. 
(CONF-900917—41: American Nuclear Society (ANS) topical meet- 
ing on the safety, status and future of non-commercial reactors and 
irradiation facilities, Boise, ID (USA), 30 Sep - 4 oct 1990). Order 
Number DE91012813. Source: OSTI; NTIS; INIS; GPO Dep. 

A point-kinetics model of the Advanced Test Reactor has been 
developed for the RELAPS5 code. Reactivity feedback parameters 
were calculated by a three-dimensional analysis with the PDQ neu- 
tron diffusion code. Analyses of several hypothetical reactivity 
insertion events by the new model and two earlier models are dis- 
cussed. 3 refs., 10 figs., 6 tabs. 


20094 (INIS-mf-—12827, pp. 8-12) Operations decision sup- 
port systems for CANDU nuclear plant operations. Sills, H.E. 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Anderson, J.W.D. Canadian Nuclear Society, 
Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 28. annual 
conference of the Canadian Nuclear Association and the 9. annual 
conference of the Canadian Nuclear Society, Winnipeg (Canada), 
12-15 Jun 1988). In Proceedings of the Canadian Nuclear Society 
ninth annual conference, 1988. Order Number DE91631981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

CANDU type reactors have been digitally controlled since the 
1960s. Recent work on CANDU control systems has been focusing 
on artificial intelligence technology, particularly expert systems. The 
Operator Companion project, an expert system intended to diag- 
nose plant faults and advise the operator on appropriate actions, is 
described in this paper. The technical activities identified as part of 
the Operator Companion project are: improved alarm annunciation 
strategy; on-line fault detection and diagnosis; plant configuration 
and equipment status monitoring; acquisition of information on vital 
operating parameters; and, rapid access to plant operating proce- 
dures. A demonstration system of an operator decision support 
system is being developed at Chalk River. 


20095 (INIS-mf—12827, pp. 183-193) Ontario Hydro nuclear 
generation division commissioning work at Darlington NGS A: 
Impact of extensive computer applications. McQuade, D.R. 
(Ontario Hydro, Bowmanville (Canada). Darlington Nuclear Gener- 
ating Station). Canadian Nuclear Society, Toronto, ON (Canada). 
1988. 488p. (CONF-880662-: 28. annual conference of the Cana- 
dian Nuclear Association and the 9. annual conference of the 
Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 1988). 
In Proceedings of the Canadian Nuclear Society ninth annual con- 
ference, 1988. Order Number DE91631981. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The extensive utilization of computers has had a significant ef- 
fect on commissioning at Darlington Nuclear Generating Station. 
The impact of computerization may be examined by presenting the 
challenges and benefits we have experienced in various applica- 
tions of computers. Early problems with limited documentation, 
vendor and design support are being overcome. The first major 
systems with computer application, Water Treatment Plant and Tri- 
tium Removal Facility, show that the computerization is a major 
contribution to their successful performance. We expect our other 
systems to be equally successful. 


20096 (INIS-mf—12827, pp. 213-220) Annulus gas system 
response tests for Pickering NGS A, unit 1 commissioning. 
Kenchington, J.M. (Ontario Hydro, Toronto, ON (Canada)); Ellis, 
P.J.; Meranda, D.G. Canadian Nuclear Society, Toronto, ON 
(Canada). 1988. 488p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). In Proceedings of the Canadian Nuclear Society ninth an- 
nual conference, 1988. Order Number DE91631981. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper reviews the Annulus Gas System response tests car- 
ried out during the commissioning of Pickering NGS A, Unit 1 in 
May/June 1987 at the request of the AECB. It shows that the dy- 
namic responses of the system (the station dew point monitors and 
moisture beetles) agree with the design predictions for adequate 
leak detection capability. As a result of the tests a new dew point 
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trending range is recommended in the short term for Pickering 
NGS and a new hygrometer calibration (D2O in COz) in place of 
the present calibration (H2O in Nz) is recommended in the long 
term. This will improve the accuracy of the hygrometers as the cali- 
bration environment (D2O in CO2) will match that of the AGS. The 
beetle biaster lines will be modified to avoid core bypassing and 
tuning improvements to the dew point model programme will also 
be implemented. 


20097 (INIS-mf—12827, pp. 401-407) Leak before break and 
leak detection systems of CANDU fuel channels. Shalaby, B.A. 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Price, E.G.; Moan, G.D.; Coleman, C.E. 
Canadian Nuclear Society, Toronto, ON (Canada). 1988. 488p. 
(CONF-880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Society ninth annual conference, 1988. Or- 
der Number DE91631981. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In the CANDU reactor each of the pressure tubes is surrounded 
by a calandria tube. The annulus between these two tubes con- 
tains a gas whose dewpoint is measured to ascertain if leaks have 
occurred into the annulus. Emphasis has been placed in new 
CANDU reactors on the design of the annulus gas leak detection 
system with a view to increasing its sensitivity and shortening the 
response time. The performance of various detectors for in-situ 
applications in high temperature and radiation environments is cur- 
rently being evaluated. Examples are fiber optic spectrophotometry 
and ceramic plate detectors where the capacitance varies with 
moisture. The characteristics of new detectors, such as accuracy, 
sensitivity and drift in the gas annulus environment, must be estab- 
lished. Leak location or identification practice will be improved by a 
modified system configuration and the use of multiport indexing 
valves to intermittently sample and record moisture at various posi- 
tions. The use of a bulk moisture differential monitoring technique 
using current instrumentation circuits promises to increase system 
sensitivity and alleviate the problem of instrument drift. Analytical 
tools have been established to evaluate system response charac- 
teristics to different leaks at different positions in the systems. The 
combination of leak-before-break technology and improved tech- 
niques of leak detection provides increased margins between the 
time at which a crack penetrates a pressure tube and the time the 
operator receives the information and takes corrective action to 
prevent unstable failure. 


20098 (INIS-mf-12842) Automation in power generation: 
National conterence. Ceskosiovenska Vedeckotechnicka Spoloc- 
nost, Bratislava (Czechoslovakia). Dom Techniky. Apr 1990 52p. 
(in Czech, Slovak). (CONF-9004316-: National conference on au- 
tomation in power generation, Bratislava (Czechoslovakia), 10-14 
Apr 1990). Order Number DE91633665. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The conference was mainly concerned with the problems of 
automated control systems for nuclear power plants. The contribu- 
tions described the MODIN and DIAMO-K process contro! systems, 
the automated control system of the Bohunice plant heat feeder, 
the DERIS 900 automated process control system for the Mo- 
chovce nuclear power plant and a similar system called DASOR 
601J. (J.B.). 


20099 (INIS-SU-248/A) Nuclear instrument engineering: 
Scientific-technical collection. Voprosy atomnoj nauki i tekhniki. 
Tsentral'nyj Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1989 100p. (in Russian). Order Number 
DE91003100. Source: OSTI; NTIS (US Sales Only); INIS. 

Individual papers are processed separately for the database. 
(DLC) 


20100 (INIS-SU-248/A, pp. 27-34) Accuracy of the results 
of statistical modelling of in-pile monitoring system reliability. 
Golovanov, M.N.; Zyuzin, N.N.; Levin, G.L. Tsentral’nyj Nauchno- 
issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
issledovanij po Atomnoj Nauke i Tekhnike, Moscow (USSR). 1989. 


100p. (In Russian). In Nuclear instrument engineering: Scientific- 
technical collection. Order Number DE91003100. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Specific features are considered and foundation of the choice of 
reliability indices for in-pile monitoring system equipment using the 
function of forming signals for protection against local overheatings 
of the core on the base of self-powered detector indices is pre- 
sented. Evaluation of accuracy of reliability indices under the 
application of statistical modelling method is performed. Results of 
calculating the number of realization which is to be done using an 
imitation model for achieving reliability indices with the needed ac- 
curacy degree are presented. 6 refs.; 1 fig.; 1 tab. 


20101 (INIS-SU-248/A, pp. 75-82) Experimental study of 
detecting units and devices for neutron flux contro! sys- 
tem. Volkov, S.V.; | Mikhajlov, G.l.; Prokhorov, YuB. 
Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1989. 100p. (in Russian). In Nuclear instrument 
engineering: _— Scientific-technical collection. Order Number 
DE91003100. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of solving the priority problems of improving the basic 
quality indices of units and devices for detecting neutron flux con- 
trol equipment of the fourth generation are presented. As a result 
of experiment the sensitivity and selectivity to thermal neutrons, ra- 
diation resistance are ascertained, thermal neutron flux density 
detection range is extended and problems allowing one to create 
capabilities of program-accessible automatic device for diagnostics 
are solved. 10 refs.; 3 figs.; 3 tabs. 


20102 (INIS-SU—250, pp. 3-7) Multi-color alarm-display de- 
vice of NPP radiation conditions. Burenko, L.I.; Kiryushkin, S.N.; 
Murashov, E.P. Tsentral’ny) Nauchno-lssiedovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike, Moscow (USSR). 1988. 76p. (in Russian). In Nuclear 
instrument engineering: Scientific-technical collection. Order Num- 
ber DE91003103. Source: OSTI; NTIS (US Sales Only); INIS. 

The structure and parameters of programmed specialized multi- 
color alarm-display of NPP radiation conditions and serviceability of 
radiation safety control system components on the basis of a serial 
videocontro! device are considered. 3 refs.; 3 figs. 


20103 (INIS-SU-250, pp. 49-56) Development and compari- 
son of theoretical and experimental methods for studying 
measuring characteristics of a detector. Zalmanzon, Yu.E.; 
Poluden’, N.N.; Saukin, O.A.; Sulejmanova, M.V.; Shermakov, A.E.; 
Shuvaiov, G.I. Tsentral’nyj Nauchno-lssiedovatel’skij Inst. informat- 
sii i Tekhniko-Ehkonomicheskikh Issiedovanij po Atomnoj Nauke i 
Tekhnike, Moscow (USSR). 1988. 76p. (in Russian). In Nuclear 
instrumem engineering: Scientific-technical collection. Order Num- 
ber DE91003103. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of the Monte Carlo method for the study of measure- 
ment characteristics of the detection unit of live steam activity in 
NPP secondary coolant circuits is considered. The method permits 
to take into account multiple scattering of gamma radiation both in 
radioactive medium with any density and in the wall of steam 
pipeline as well as to calculate the sensitivity of the detection unit 
for gamma radiation in any energy range and measurement geom- 
etry and also to reduce considerably the volume of calibration 
operations for liquid and radioactive sources and to opti- 
mize conditions of their realization. 4 rets.; 5 figs. 


20104 (INIS-SU-251, pp. 10-20) Data archive in software of 
an in-pile monitoring system. Lobanov, S.A.; Muzylev, V.V.; 
Solodushenkov, A.A. Tsentral’nyj Nauchno-lssiedovatel'skij Inst. In- 
formatsii i Tekhniko-Ehkonomicheskikh Issiedovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR). 1988. 80p. (in Russian). In Nu- 
clear instrument ineering: Scientific-technical collection. Order 
Number DE91003101. Source: OSTI; NTIS (US Sales Only); INIS. 

Problems of data recording in the in-pile monitoring system used 
at NPP units with the WWER type reactor operating in real time 
and characterized by large flows of variable data are considered. 
Organization of operative and long-term archives oriented to event 
recording is described. The universality of the proposed algorithmic 
solutions allows one to use them in other systems of similar desig- 
nation. 10 refs.; 2 figs.; 2 tabs. 
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20105 (IWGFR-71, pp. 2.1-2.4) UK summary review paper. 
Argonne National Lab., IL (USA); International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Fast Re- 
actors. [1989]. (CONF-890673—6: IWGFR specialists meeting on 
advanced controls for fast reactors, Argonne, IL (USA), 20-22 Jun 
1989). In Specialists’ meeting on advanced controls for fast reac- 
tors. 377p. Order Number DE90006470. Source: NTIS (US Sales 
Only). 

In the United Kingdom it is considered essential to take a whole 
plant approach to control system design. The objective is to meet 
utility requirements for plant performance within the constraints im- 
posed by essential features of the plant design. A quantitative/ 
numeric approach is taken to define the requirements and con- 
straints, based on the use of whole plant modeling codes and 
design simulators. It is considered that the first commercial fast re- 
actor is likely to be designed for base load operation in order to 
reduce stressing etc. whilst experience of plant behavior is ob- 
tained. Consequently, effort has concentrated on aspects which 
minimize the effects of possible transients, particularly on irreplace- 
able components. In this context, the control system can reduce 
the frequency of trip action and tailor the post trip thermal transient 
to reduce the impact of the event. This paper discusses the follow- 
ing topics: plant automation, plant system design to facilitate 
control and safety; computer system reliability; and advanced oper- 
ator aids. 


20106 (IWGFR-71, pp. 2.73-2.86) A development program 
of self actuated shutdown system for liquid metal fast reactor. 
Saito, Makoto (Power Reactor and Nuclear Fuel Development 
Corp., Oarai (Japan)); Gunji, Minoru; Kamei, Mituru; Sekiguchi, 
Masahiko; Saito, Tuyoshi; Jodoi, Takasi; Sekiguchi, Mineo; Ikari- 
moto, Iwao. Argonne National Lab., IL (USA); International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Fast Reactors. [1989]. (CONF-890673—6: IWGFR specialists meet- 
ing on advanced controls for fast reactors, Argonne, IL (USA), 
20-22 Jun 1989). In Specialists’ meeting on advanced controls for 
fast reactors. 377p. Order Number DE90006470. Source: NTIS 
(US Sales Only). 

Power Reactor and Nuclear Fue! Development Corporation 
(PNC) and Japan Atomic Power Company (JAPC, supported by 
the Japanese ten electric utility companies) are jointly developing 
the self actuating shutdown system (SASS) for liquid metal fast 
breeder reactors. A synthetic program was made and put into prac- 
tice to investigate the feasibility of the temperature sensitive 
electromagnet (TSEM) type self actuated shutdown system to the 
Demonstration Fast Breeder Reactor whose construction is ex- 
pected to start in late 1990s. As of the end of 1988, fundamental 
function and properties of the system have been obtained, which 
suggest that the shutdown system with the TSEM would meet the 
more severe safety requirement of fast reactors. Successive stud- 
ies are under progress to examine the performance and availability 
of the system. A potential demonstration test of the SASS in actual 
reactor condition is being studied. 


20107 (IWGFR-71, pp. 2.87-2.99) Some experimental re- 
sults and analysis on the temperature sensitive electromagnet. 
Saito, Makoto (Power Reactor and Nuclear Fuel Development 
Corp., Oarai (Japan)); Gunji, Minoru; Nakamoto, Koichirou. Ar- 
gonne National Lab., IL (USA); international Atomic Energy Agency, 
Vienna (Austria). International Working Group on Fast Reactors. 
[1989]. (CONF-890673—6: IWGFR specialists meeting on advanced 
controls for fast reactors, Argonne, !L (USA), 20-22 Jun 1989). In 
Specialists’ meeting on advanced controls for fast reactors. 377p. 
Order Number DE90006470. Source: NTIS (US Sales Only). 

The self-welding phenomenon of the magnetic materials used for 
the core and the armature of the temperature sensitive electromag- 
net (TSEM) was taken up as the major problem to disturb the 
actuation of the TSEM, as the design temperature for the fast reac- 
tor was getting to be higher. Self-welding test was carried out in 
high temperature sodium, whose results strongly suggested that 
self-welding might occur under the operation condition expected in 
the demonstration fast reactor. A countermeasure against the self- 
welding between the core and the armature was proposed and the 
improved TSEM was put into examination. The results are going to 
be presented in this paper. 
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20108 (KFKI-1990-56/G) Application of the spectrum- 
covariance analysis of low y noises to boiling 
detection. Rogovskij, V.T. (Odesskij Politekhnicheskij Inst., 
Odessa (Ukrainian SSR)); Por, G. Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics. 
Dec 1990. 52p. (In Russian). Order Number DE91633670. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Results of application of the spectrum-covariance method to 
noise signals measured in the PWR Rheinsberg reactor and in the 
critical assembly of CRIP are shown. Determinant and trace of the 
covariance martices compiled from the segments of APSD of sig- 
nals from thermocouples, neutron detectors and photo-elements 
were found to be very sensitive to the boiling of the coolant in the 
reactor. (author) 14 refs.; 25 figs.; 3 tabs. 


20109 (RISO-M-2926) Discussion of the concept of safety 
indicators from the point of view of TIUX2 accident sequence 
for Forsmark 3. Bujor, A. Risoe National Lab., Roskilde (Den- 
mark). Nuclear Safety Research Dept. Jan 1991. 29p. Order 
Number DE91633671. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper contains general considerations on the safety indica- 
tors, with details at the system level and for the operator actions. 
For the system analysis, a modular analysis at a low detailed level 
is proposed (Module System Approach) in order to emphasize the 
safety related aspects at the subsystem (module) level. The opera- 
tor actions are divided in "active actions” (actions in the control 
room during incident/accident situations) and "passive actions” (ac- 
tions during tests, maintenance, repairs, etc.) and are analysed 
separately. In the second part, a discussion of a possible way to 
apply some SI to the TfUX2 accident sequence for FORSMARK-3, 
is done. For the analysis of the Auxiliary Feedwater Systems 
(AFWS) an equation is proposed to derive target values for the fail- 
ure probability on demand at the train level, given the target value 
at the system level, including the common cause failures between 
the redundant trains. (author) 6 tabs., 18 refs. 


20110 (VTT-SYMP-110) Artificial intelligence in nuclear 
power plants. Vol. 2. Haapanen, P.J. (ed.). Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. 425p. (CONF-8910507-: 
Seminar on artificial intelligence in nuclear power plants, Helsinki 
(Finland), 10-12 Oct 1989). Order Number DE91633925. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The IAEA Specialists’ Meeting on Artificial Intelligence in Nuclear 
Power Plants was arranged in Helsinki/Vantaa, Finland, on October 
10-12, 1989, under auspices of the International Working Group of 
Nuclear Power Plant Control and Instrumentation of the Interna- 
tional Atomic Energy Agency (IAEA/IWG NPPCI). Technical 
Research Centre of Finland together with Imatran Voima Oy and 
Teollisuuden Voima Oy answered for the practical arrangements of 
the meeting. 105 participants from 17 countries and 2 international 
organizations took part in the meeting and 58 papers were submit- 
ted for presentation. These papers gave a comprehensive picture 
of the recent status and further trends in applying the rapidly devel- 
oping techniques of and safety in designing and using of nuclear 
power worldwide. 


20111 (WHC-MR-0245) Differential rod worth profiles 
observed in Fast Flux Test Facility—A three dimensional anal- 
ysis. Richard, R.F. Westinghouse Hanford Co., Richland, WA 
(USA). Mar 1991. 7p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC06-87RL10930. Order Number 
DE91012203. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this thesis is to analyze, using three dimen- 
sional diffusion theory, the control rod worth profiles for FFTF and 
compare them to the experimental measurements. The analyses 
will address the effect of axial blanketed assemblies on the control 
rod worth profile. 2 refs. 
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Refer also to citation(s) 19802, 20073, 20220, 20221, 21044, 
21642, 21787, 21790 


20112 (EGG-M-90060) Fission product behavior during a 
loss-of-flow/loss-of-power transient in the ATR. Adams, J.P.; 
Carboneau, M.L. EG and G Idaho, Inc., idaho Falls, ID (USA). 








[1990]. 9p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC07-761D01570. (CONF-900917—39: American Nuclear 
Society (ANS) topical meeting on the safety, status and future of 
non-commercial reactors and irradiation facilities, Boise, ID (USA), 
30 Sep - 4 oct 1990). Order Number DE91012728. Source: OSTI; 
NTIS; GPO Dep. 

The fission product behavior during a postulated loss-of-power 
induced loss-of-flow accident in the Advanced Test Reactor has 
been analyzed. This included analysis of the fission product inven- 
tory in the fuel prior to accident initiation, release of the fission 
products from the fuel into the reactor vessel during core melt, the 
probable chemical forms, and transport of the fission products from 
the core through the reactor vessel and existing piping to the open 
confinement. In addition to a “best-estimate” analysis of fission 
product behavior, a series of analyses was performed to determine 
the sensitivity of fission product release to a number of parameters 
including steam flow rate, (structura!) aluminum oxidation, and ini- 
tial aerosol size. The analysis indicates that the volatile fission 
products (excluding the noble gases) will be transported on 
aerosols. Approximately 40% of the initial inventories of volatile fis- 
sion products will be deposited within either the reactor vessel or 
the intact piping in the confinement and 60% of the inventory will 
be released into the open confinement. 15 refs., 2 figs., 3 tabs. 


20113 (INIS-mf—12811(v.3) vp.) Seismometric systems of 
nuclear power plant protection. Buben, J. (Ceskoslovenska 
Akademie Ved, Prague (Czechoslovakia). Ustav Geologie a 
Geotechniky). Skoda, Prague (Czechoslovakia). Vystavba Elek- 
traren. 1989. 155p. (In Czech). (CONF-8909421-: Czechoslovak 
conference on dynamics of structures ‘89, Karlovy Vary (Czechoslo- 
vakia), 12-14 Sep 1989). In Dynamics of structures ‘89. Voi. 3: 
Czechoslovak conference with international participation. Order 
Number DE91629895. Source: OSTI; NTIS (US Sales Only); INIS. 

Measurements of accelerations and seismic vibration velocities 
are recommended directly in nuclear power plant localities and in 
zones of conceivable foci of maximum calculated earthquakes. 
These measurements can be accomplished by using hundreds of 
suitably located vibrographs or seismic accelerographs. The work- 
ing principle of standard vibroscopes is outlined. (J.B.). 


20114 (NUREG/CR-2907-Vol.9) Radioactive materials re- 
leased trom nuclear power plants: Annual report 1988, Volume 
9. Tichler, J. (Brookhaven National Lab., Upton, NY (USA)); Nor- 
den, K.; Congemi, J. Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Information Resources Management; 
Brookhaven National Lab., Upton, NY (USA). May 1991. 329p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(USA). DOE Contract AC02-76CH00016. (BNL-NUREG-51581- 
Vol.9). Source: OSTI; NTIS; INIS; GPO. 

Releases of radioactive materials in airborne and liquid effluents 
from commercial light water reactors during 1988 have been com- 
piled and reported. Data on solid waste shipments as well as 
selected operating information have been included. This report 
supplements earlier annual reports issued by the former Atomic 
Energy Commission and the Nuclear Regulatory Commission. The 
1988 release data are summarized in tabular form. Data covering 
specific radionuclides are summarized. 16 tabs. 


20115 (SNV-3728) Radiocecological monitoring around 
Forsmark nuclear power station, Sweden, up to 1988. Notter, 
M. National Environmental Protection Agency, Solna (Sweden). 
[1990]. 76p. (In Swedish). Order Number DE91633474. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Annual samples of animals and plants from land and water envi- 
ronments are taken at the Swedish nuclear power stations. The 
monitoring is done to investigate whether the radioactive discharge 
from the nuclear power station can be detected in the environment. 
Samples of indicator organisms (e.g. mussels, algae, mosses, 
lichens, milk, sallad, grain and fish) are taken once or twice a year. 
The samples are analysed for gamma radiation and in some cases 
also alpha radiation. The present report contains results from the 
investigations at Forsmark power station up to 1988. Practically no 
radionuclides from the power station can be found in the samples 
from the terrestrial environment. However detectable quantities of 
radionuclides are found in the immediate vicinity of the power sta- 
tion and especially in algal and sediment samples form the Biotest 
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basin. The most frequently detected discharge nuclide is Co-60. 
Water samples from the Biotest basin show no connection with the 
discharge from the power station although Co-60 in the monthly 
sediment samples from the Biotest basin is significantly correlated 
to the discharge from the power station three months earlier. For 
Co-60 in sediments from Oeregrundsgrepen there is a decreasing 
gradient with respect to the distance from the radioactive discharge. 
Also the Co-60 concentration in algae and bentic fauna shows a 
week trend in this direction. The concentrations of K-40 and the 
fallout nuclides Cs-137 and Cs-134 are about 10 times higher in 
fish than the concentration of Co-60 and Zn-65 from the power sta- 
tion. The concentration of discharge nuclides in fish is less than 
100 Ba/kg d.w/nuclide. Finally, it is observed that the radioactive 
discharge from Forsmark power station (C-14 excluded) contributes 
annually to a maximum of 0.1% of the background radiation (origi- 
nating from cosmic radiation and radiation from soil) and fallout. 
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Refer also to citation(s) 20049, 20067, 20085, 20088, 20090, 
20093, 20112, 20209, 20210, 20222, 20223, 20224, 20225, 20228, 
22307 


20116 (AECL-—9926(v.1)) Proceedings of the international 
symposium on research reactor safety operations and modifi- 
cations. Atomic Energy of Canada Ltd. Chalk River, ON 
(Canada). Chalk River Nuclear Labs.; International Atomic Energy 
Agency, Vienna (Austria). Mar 1990. 317p. (CONF-891027-: inter- 
national symposium on research reactor safety, operations and 
modifications, Chalk River (Canada), 23-27 Oct 1989). Order Num- 
ber DE91632039. Source: OSTI; NTIS (US Sales Only); INIS. 

The International Symposium on Research Reactor Safety, Op- 
erations and Modifications was organized by the International 
Atomic Energy Agency in cooperation with Atomic Energy of 
Canada Limited-Research Company. The main objectives of this 
Symposium were: (1) to exchange information and to discuss cur- 
rent perspectives and concerns relating to all aspects to research 
reactor safety, operations, and modifications; and, (2) to present 
views and to discuss future initiatives and directions for research 
reactor design, operations, utilization, and safety. The symposium 
topics included: research reactor programmes and experience; 
research reactor design safety and analysis; research reactor mod- 
ifications and decommissioning; research reactor licensing; and 
new research reactors. These topics were covered during eight 
oral sessions and three poster sessions. These Proceedings in- 
clude the full text of the 93 papers presented. The subject of 
Symposium was quite wide-ranging in that it covered essentially all 
aspects of research reactor safety, operations, and modifications. 
This was considered to be appropriate and timely given the 326 re- 
search reactors currently in operation in some 56 countries; given 
the degree of their utilization which ranges from pure and applied 
research to radioisotopes production to basic training and man- 
power development; and given that many of these reactors are 
undergoing extensive modifications, core conversions, power uprat- 
ings, and are becoming the subject of safety reassessment and 
regulatory reviews. Although the Symposium covered many topics, 
the majority of papers and discussions tended to focus mainly on 
research reactor safety. This was seen as a clear sign of the con- 
tinuing recognition of the fundamental importance of identifying and 
addressing, particularly through international cooperation, issues 
and concerns associated with research reactor safety. 


20117 (AECL-9926(v.1), pp. 1-15) Safety of the GA Si 
wabessy Multipurpose Reactor. Hastowo, Hudi (Centre for 
Multipurpose Reactor (PRSG-BATAN), Serpong, Tangerang (In- 
donesia)). Atomic Energy of Canada Ltd. Chalk River, ON 
(Canada). Chalk River Nuclear Labs.; International Atomic Energy 
Agency, Vienna (Austria). Mar 1990. (CONF-891027-: International 
symposium on research reactor safety, operations and modifica- 
tions, Chalk River (Canada), 23-27 Oct 1989). In Proceedings of 
the international symposium on research reactor safety operations 
and modifications. 317p. Order Number DE91632039. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The GAS-MPR was designed to consider basic safety principles 
i.e. in all conditions, reactor could be shutdown automatically, decay 
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heat could be removed and radioactive material release from the 
system, if any, could be kept as low as possible. To achieve these 
objectives, Engineered Safety Features (ESF) were incorporated in 
the design of various systems and components of the reactor pro- 
tection system, to back up the safety by core design. Performance 
of the reactor safety systems has been tested and proved during 
commissioning period. This paper will explain descriptions of the 
GAS-MPR safety system including their performance. 


20118 (AECL-9926(v.1), pp. 17-40) The Canadian in-reactor 
blowdown test facility (BTF) program in support of reactor 
safety. Walsworth, J.A. (Atlantic Nuclear Services, Fredericton, NB 
(Canada)); Zanatta, R.J.; Dickson, L.W.; Keller, N.A.; Macdonald, 
R.D.; Fehrenbach, P.J.; Wadsworth, S.L. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.; Inter- 
national Atomic Energy Agency, Vienna (Austria). Mar 1990. 
(CONF-891027-: International symposium on research reactor 
safety, operations and modifications, Chalk River (Canada), 23-27 


Oct 1989). In Proceedings of the international symposium on re- . 


search reactor safety operations and modifications. 317p. Order 
Number DE91632039. Source: OSTI; NTIS (US Sales Only); INIS. 
Atomic Energy of Canada Limited has initiated a program to pro- 
vide data from in-reactor experiments on fuel and fissicn-product 
behaviour under abnormal reactor operating conditions, such as 
Loss-of-Coolant Accidents (LOCA) and Severe Fuel Damage 
(SFD) accidents. These data will be used to validate computer 
codes, and to demonstrate that all important physical phenomena 
are accounted for in the models. The features of the Blowdown 
Test Facility (BTF) at the Chalk River Nuclear Laboratories are de- 
scribed and commissioning data for the BTF are presented. The 
Instrumentation Procurement and Development Program that sup- 
ports the in-reactor experimental program is also described. Plans 
for future LOCA and SFD tests of CANDU-designed fuel, and the 
scope of the Post-irradiation Examination Program, are outlined. 


20119 (AECL-9926(v.1), pp. 41-52) Main safety lessons 
trom 5-year operation of the renovated Dalat Nuclear Research 
Reactor. Anh, Tran Ha (National Inst. for Nuclear Research, Da 
Lat (Viet Nam)); Lam, Pham Van; An, Tran Khac; Khang, Ngo Phu; 
Tan, Duong Quang. Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs.; International Atomic 
Energy Agency, Vienna (Austria). Mar 1990. (CONF-891027-: In- 
ternational symposium on research reactor safety, operations and 
modifications, Chalk River (Canada), 23-27 Oct 1989). In Proceed- 
ings of the international symposium on research reactor safety 
operations and modifications. 317p. Order Number DE91632039. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper presents main safety-related characteristics of the 
Dalat Nuclear Research Reactor (DNRR), which was reconstructed 
in 1982 at the site of the former TRIGA Mark li, while retaining 
some of its structures. Experience acquired from reactor operation 
is analyzed. The programme of investigations aimed at better 
ensuring nuclear safety of the reactor, together with some of its re- 
sults are presented. Finally some propositions to improve the 
present situation are suggested. 


20120 (AECL-9926(v.1), pp. 66-78) Operation, maintenance 
and prevention of ageing of french research reactors in accor- 
dance with safety and quality management rules and 
practices. Graf, J.J. (CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France)); Gilies, L. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.; Inter- 
national Atomic Energy Agency, Vienna (Austria). Mar 1990. (in 
French). (CONF-891027-: International symposium on research re- 
actor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 317p. Order 
Number DE91632039. Source: OSTI; NTIS (US Sales Only); INIS. 

The first objective of research reactors is to produce calibrated 
beams of neutrons for experiments. However, this emission of neu- 
trons, like the experiment that could bring about interactions with 
the reactor core, should function in total isolation. In order to avoid 
all risks of irradiation or contamination of personnel and the envi- 
ronment. These factors have important consequences that affect 
the design and operation of research reactors because of impor- 
tance of the sensitivity of public opinion. Centre d'Etudes Nucieaire 
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are often close to urban centres so as to maintain close contact 
with universities. The cases of CEN-Grenoble, with the reactor 
SILOE, and of CEN Saclay, with the reactors OSIRIS and OR- 
PHEE, are good examples. 


20121 (AECL—9926(v.1), pp. 96-109) Overview of research 
reactor operation within AECL. Thompson, D. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.; Intemational Atomic Energy Agency, 
Vienna (Austria). Mar 1990. (CONF-891027-: International sympo- 
sium on research reactor safety, operations and modifications, 
Chalk River (Canada), 23-27 Oct 1989). In Proceedings of the in- 
ternational symposium on research reactor safety operations and 
modifications. 317p. Order Number DE91632039. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper presents information on reactor operations within the 
Research Company of Atomic Energy of Canada (AECL) today rel- 
ative to a few years ago, and speculates on future operations. In 
recent years, the need for Research Company reactors has dimin- 
ished. This, combined with economic pressures, has led to the 
shutdown of some of the company’s major reactors. However, 
compliance with the government agenda to privatize government 
companies in Canada, and a Research Company policy of busi- 
ness development, has led to some offsetting activities. The 
building of a pool-type 10 MWt MAPLE (Multipurpose Applied 
Physics Lattice Experimental) reactor for isotope production will as- 
sist in the sale of the AECL isotopes marketing company. A Low 
Enriched Uranium (LEU) fuel fabrication facility and a Tritium Ex- 
traction Plant (TEP), both currently under construction, are needed 
in support of the NRU (National Research Universal) reactor and 
are in line with business development strategies. The research pro- 
gram demands on NRU stretch many years into the future and the 
Strategies for achieving effective operation of this aging reactor, 
now 32 years old, are discussed. The repair of the leaking light- 
water reflector of the NRU reactor is highlighted. The isotope 
business requires that a second reactor be available for back-up 
production and the operation of the 42 year old NRX (National Re- 
search Experimental) reactor in its present ‘hot standby’ mode is 
believed to be unique in the world. 


20122 (AECL-—9926(v.1), pp. 121-134) Safety assessment of 
the MAPLE-X 10 Reactor. Cotnam, K.D. (Atomic Energy of 
Canada Ltd., Chaik River, ON (Canada). Chalk River Nuclear 
Labs.). Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.; Intemational Atomic Energy Agency, 
Vienna (Austria). Mar 1990. (CONF-891027-: International sympo- 
sium on research reactor safety, operations and modifications, 
Chalk River (Canada), 23-27 Oct 1989). In Proceedings of the in- 
temational symposium on research reactor safety operations and 
modifications. 317p. Order Number DE91632039. Source: OSTI; 
NTIS (US Sales Oniy); INIS. 

The MAPLE-X10 Reactor is a 10 MW light-water-cooled and 
moderated pool-type reactor which is being planned for the Chalk 
River Nuclear Laboratories (CRNL) of Atomic Energy of Canada 
Limited. The main use of the reactor at CRNL will be for the pro- 
duction of short-lived radioisotopes. MAPLE-X10 will also serve as 
a demonstration of the generic MAPLE concept. 


20123 (AECL-9926(v.1), pp. 135-148) Using performance 
indicators in managing the safe operations of the advanced 
test reactors. Furstenau, R.V. (Idaho National Engineering Lab., 
Idaho Falls, ID (USA)); Majumdar, D.; Sherick, D.M. Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.; International Atomic Energy Agency, Vienna (Austria). Mar 
1990. (CONF-891027-: International symposium on research reac- 
tor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 317p. Order 
Number DE91632039. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of performance indicators at the Advanced Test Reactor 
was considerably expanded in 1988. Where seven indicators had 
before been formally reported, the number has since been in- 
creased to 30. While some of the indicators are similar to those 
used by the commercial nuclear power industry, many are unique 
to the requirements of the Advanced Test Reactor. Some indicators 








may also have applicability to other test reactors. The purpose of 
this paper is to present the development of performance indicators 
and describe in detail the manner in which a few of the more 
unique or important indicators are reported. The intended result is a 
measure of plant performance with improved safety and operation. 


20124 (AECL-9926(v.1),- pp. 149-164) Irradiation tacilities 
and the improvement. Sripetdee, V. (Office of Atomic Energy for 
Peace, Bangkok (Thailand)); Udomsohporn, S. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.; International Atomic Energy Agency, Vienna (Austria). Mar 
1990. (CONF-891027-: International symposium on research reac- 
tor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 317p. Order 
Number DE91632039. Source: OSTI; NTIS (US Sales Only); INIS. 

Due to the high utilization of Thai Research Reactor (TRR-1/M1) 
in the Office of Atomic Energy for Peace (OAEP), all kinds of irra- 
diation facilities have to be taken into consideration. At present, 
two types of Thai Research Reactor Irradiation facilities are 
utilized, in core and out of core, such as beam tubes, rotary speci- 
men racks, out-of-core accessories, thermal columns and central 
thimble. Because of the limitation of some irradiation facilities and 
the increase of utilization in OAEP new facilities are being built and 
old facilities improved in order to have higher neutron flux at the 
same reactor power. The C-12, G-5, G-8, G-32, G-33, and wet 
tube irradiation facilities were established. The in-core pneumatic 
transfer system has been installed in G-22. The major use is iso- 
tope production. |-131 and Tc-99™ have been produced routinely to 
supply hospitals in the Bangkok area. 


20125 (AECL-9926(v.1), pp. 165-178) Modifications and uti- 
lization of the SLOWPOKE-2 facility at the Royal Military 
College of Canada. Beeley, P.A. (Queen's Univ., Kingston, ON 
(Canada). Dept. of Chemistry); Bennett, L.G.|.; Lewis, W.J. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River Nu- 
clear Labs.; International Atomic Energy Agency, Vienna (Austria). 
Mar 1990. (CONF-891027-: International symposium on research 
reactor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 317p. Order 
Number DE91632039. Source: OSTI; NTIS (US Sales Only); INIS. 

The SLOWPOKE-2 reactor is a small, light-water moderated, 
tank-in-pool type reactor developed by Atomic Energy of Canada 
Limited. The reactor is licensed to operate at a maximum thermal 
power of 20 kW and to produce a maximum thermal flux of 10°? n/ 
cm* s. The SLOWPOKE-2 at the Royal Military College of Canada 
was the last one commissioned (October 1985). The reactor has 
been installed in an uncovered stainless steel-lined pool, which has 
allowed easy access to the core region for in-pool experiments. 
This reactor is the first of its kind to use low enriched uranium fuel 
(19.89% U-235) in the core and the facility at RMC is the first in 
which the feasibility of producing a neutron radiography capability 
has been demonstrated. The facility is used extensively for neutron 
activation analysis and, as a teaching tool, for demonstrating the 
dynamic behaviour of a critical system. The facility may also be 
used for the production of small amounts of radioisotopes. 


20126 (AECL-9926(v.1), pp. 179-200) The PRIMA special 
ized reactor for studying fuel elements and assemblies under 
accident conditions. Artamkin, V.N. (Nauchno-lssledovatel’skij i 
Konstruktorskij Inst. Ehnergotekhniki, Moscow (USSR)): Vasil'ev, 
V.V.; Grubich, G.I. Atomic Energy of Canada Ltd., Chalk River. ON 
(Canada). Chalk River Nuclear Labs.: International Atomic Energy 
Agency, Vienna (Austria). Mar 1990. (in Russian). (CONF-891027- 
: International symposium on research reactor safety. operations 
and modifications, Chalk River (Canada), 23-27 Oct 1989). In Pro- 
ceedings of the international symposium on research reactor safety 
operations and modifications. 317p. Order Number DE91632039. 
Source: OST!; NTIS (US Sales Only); INIS. 

A new reactor, the PRIMA reactor, is being developed in the 
USSR to carry out experiments under accident conditions on fuel 
elements and fragments of fuel assemblies for existing and planned 
reactors. The experimental capabilities of the reactor include the 
simulation of accident situations such as impairment of heat re- 
moval owing to decreased coolant flow and imbalance between 
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generated power and power actually extracted resulting from a re- 
activity surge or power rise. The main feature of the device is its 
capability for carrying out research into regimes simulating accident 
situations with serious consequences, including total meltdown of 
experimental fuel assemblies. Experimental fuel assemblies con- 
taining up to 37 fuel elements up to one metre long can be tested. 
The PRIMA reactor is a pressure-vessel-type pressurized water re- 
actor with a central cavity in which a channel is installed which can 
be connected up to an independent coolant circuit. The reactor has 
a rated power of 100 MW, and steady state, power cycling, and 
pulsed operating regimes are possible. The reactor is immersed in 
a tank of water. The facility is equipped with two ‘dry’ remote- 
controlled connector chambers to enable water or sodium-cooled 
channels to be connected up; it has cooling ponds with forced 
channel cooling, and a set of hot cells. The facility is equipped to 
manufacture experimental fuel assemblies from fragments of fuel 
elements brought from plants with different burnups. At present, 
work is in progress on the reactor safety feasibility study. 


20127 (AECL-9926(v.1), pp. 201-213) Technical University 
of Prague training reactor VR-1. Matejka, K. (Technical Univ. of 
Prague (Czechoslovakia). Faculty of Nuclear Science and Physical 
Engineering); Stoll, |.; Kolar, P.; Polach, S.; Sklenka, L. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River Nu- 
clear Labs.; International Atomic Energy Agency, Vienna (Austria). 
Mar 1990. (CONF-891027-: International symposium on research 
reactor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 317p. Order 
Number DE91632039. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper deals with the experience gained in the building and 
preparatory stage of operation of the training zero power reactor 
VR-1 at the Technical University of Prague. Some progressive 
safety elements of reactor control are described and future 
prospects for reactor utilization are discussed. Operations are 
planned to start in November 1989. 


20128 (AECL—9926(v.1), pp. 214-223) Operating experience 
with failed fuel elements in the Compact Sodium Cooled 
Research Reactor KNK Il. Steiger, W.O. (Kernkraftwerk- 
Betriebsgeselischaft mbH, Eggenstein-Leopoldshafen (Germany, 
F.R.)). Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.; Intemational Atomic Energy Agency, 
Vienna (Austria). Mar 1990. (CONF-891027-: International sympo- 
sium on research reactor safety, operations and modifications, 
Chalk River (Canada), 23-27 Oct 1989). in Proceedings of the in- 
ternational symposium on research reactor safety operations and 
modifications. 317p. Order Number DE91632039. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Compact Sodium Cooled Nuclear Reactor KNK is the only 
fast breeder research and prototype piant in operation in the Fed- 
eral Republic of Germany. It is mainly used for the testing of fuel 
elements, components and different instrumentation devices. This 
paper gives a comprehensive description of more than 10 years of 
operating experience with KNK fuel elements. During this time a 
total number of 8 element failures occurred. The development of 
failures is reported, their prelocation within the core as well as the 
identification of the defective items in the fuel handling machine by 
a hot-dry-sipping procedure. A new time saving method to identity 
detective elements is introduced. Contamination of the primary 
loops by the fission product Cs 137 and methods to lower this con- 
tamination by installing a cesium trap are discussed. Finally some 
recommendations are given on how to operate the plant if fuel ele- 
ment failures occur. 


20129 (AECL-9926(v.1), pp. 224-235) Installation of liquid 
deuterium cold source in an operated reactor thermal column. 
Utsuro, M. (Kyoto Univ., Kumatori, Osaka (Japan). Research Reac- 
tor Inst.); Kawai, T.; Maeda, Y.; Yamaoka, H.; Akiyoshi, T.; 
Okamoto, S. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.; International Atomic Energy 
Agency, Vienna (Austria). Mar 1990. (CONF-891027-: International 
symposium on research reactor safety. operations and modifica- 
tions, Chalk River (Canada), 23-27 Oct 1989). In Proceedings of 
the international symposium on research reactor safety operations 
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and modifications. 317p. Order Number DE91632039. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A liquid deuterium cold source with a moderator chamber of 
about 4 litres was installed in the graphite thermal column of the 5 
MW Kyoto University Reactor (KUR) as a part of the modemization 
program. Three cold and one very cold neutron holes are provided 
in the graphite column. The operation tests gave satisfactory results 
of high gain factors of cold and very cold neutrons. A very cold 
neutron guide tube with the characteristic wavelength of 23.5 A 
was combined with the cold source. The in-pile portion of the guide 
consists of nickel evaporated aluminum mirrors, while the external 
one is of ordinary nickel coated glass mirrors. The VCN output is 
supplied to a supermirror turbine for ultracold neutron production. 


20130 (AECL-9926(v.1), pp. 236-246) Mitigating reactor in- 
cidents through performance-based training. Peterson, L.W. 
(Idaho National Engineering Lab., Idaho Falis, ID (USA)); Treat, 
E.P. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.; International Atomic Energy Agency, 
Vienna (Austria). Mar 1990. (CONF-891027-: International sympo- 
sium on research reactor safety, operations and modifications, 
Chalk River (Canada), 23-27 Oct 1989). In Proceedings of the in- 
ternational symposium on research reactor safety operations and 
modifications. 317p. Order Number DE91632039. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Advanced Test Reactor (ATR), located at the Idaho National 
Engineering Laboratory, is operated for the Department of Energy 
by EG and G Idaho, Inc. The ATR is a 250 MW research reactor. 
Its primary mission is to support DOE research on fuel and mate- 
rial irradiation. In addition, limited space at the ATR is available to 
industry for materials irradiation and radioactive isotopes produc- 
tion. The training of operating personnel is as important as any 
other component of reactor safety. The question of what exactly 
these operators need to know in order to accurately and quickly 
recognize and respond to system malfunctions is extremely impor- 
tant and sometimes difficult to specifically identify. The use of a 
pertormance based training system combined with learning trom 
the past experiences are currently the best tools available. The 
purpose of this paper is to present ATR's approach to performance 
based training. 


20131 (AECL-9926(v.1), pp. 288-299) Comparison of the 
ional characteristics of the HEU and LEU fueled 
SLOWPOKE-2 reactors. Bennett, L.G.|. (Royal Military Coll. of 
Canada, Kingston, ON (Canada)); Beeley, P.A.; Kennedy, G.G. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.; International Atomic Energy Agency, Vienna 
(Austria). Mar 1990. (CONF-891027-: International symposium on 
research reactor safety, operations and modifications, Chalk River 
(Canada), 23-27 Oct 1989). In Proceedings of the international 
symposium on research reactor safety operations and modifica- 
tions. 317p. Order Number DE91632039. Source: OSTI; NTIS 
(US Sales Only): INIS. 

The SLOWPOKE-1 prototype reactor and seven SLOWPOKE-2 
commercial research reactors were fueled with highly-enriched ura- 
nium (HEU) fuel (98% U-235 in an AI-U alloy with Al cladding). 
However, the latest SLOWPOKE-2 at the Royal Military College of 
Canada was fueled with low-enriched uranium (LEU) fuel (19.89% 
U-235 in UO2 with Zircaloy-4 cladding). The fuel pin dimensions 
are similar and the critical assembly (the beryllium annulus, bottom 
slab and top reflector tray) are the same. The number of fuel pins 
has decreased from about 300 to about 200, allowing for more 
coolant flow through the core. These changes have resulted in im- 
proved performance for the LEU-fueled reactor, as indicated by 
two of the commissioning tests - reactivity transients and extended 
high flux run. During normal operation of the LEU-fueled reactor, it 
was noted that the change in excess reactivity, as indicated by the 
control rod movement, differed, especially when the temperature of 
the core water was low. The interval between adding excess reac- 
tivity (through the use of beryllium reflector shims) has more than 
doubled. The tolerable lower limit on operating with low excess re- 
activity has also increased. The experimental determination of the 
relationship between the excess reactivity and average core tem- 
perature clarified the observed changes in the operating behaviour 
of the LEU core. What has not changed are the complete inherent 
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safety characteristics of the SLOWPOKE-2 reactor and the con- 
stant, reproducible neutron flux in the irradiation sites. 


20132 (AECL—9926(v.2)) Proceedings of the international 
symposium on research reactor safety operations and modifi- 
cations. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.; International Atomic Energy 
Agency, Vienna (Austria). 1990. 440p. (CONF-891027-: Interna- 
tional symposium on research reactor safety, operations and 
modifications, Chalk River (Canada), 23-27 Oct 1989). Order Num- 
ber DE91003107. Source: OSTI; NTIS (US Sales Only); INIS. 

Individual papers are processed separately for the database. 
(DLC) 


20133 (AECL-9926(v.2), pp. 300-308) Radiological conse- 
quences of a postulated cooling channel blockage incident at 
a@ pooktype research reactor. Rasmussen, C.E. (Technische 
Univ. Delft (Netheriands)); Ide, K. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.; Interna- 
tional Atomic Energy Agency, Vienna (Austria). Mar 1990. 
(CONF-891027—: International symposium on research reactor 
safety, operations and modifications, Chalk River (Canada), 23-27 
Oct 1989). In Proceedings of the international symposium on re- 
search reactor safety operations and modifications. 440p. Order 
Number DE91003107. Source: OSTI; NTIS (US Sales Only); INIS. 
An assessment of the radiological consequences of a postulated 
coolant flow blockage incident at the Hoger Onderwijs Reactor 
(HOR) is being presented. The HOR is a swimming-pool type re- 
search reactor with a maximum licensed power of 3 MW. Assuming 
a sudden blockage of cooling channels in the high power density 
region of the core, the source term for the release of radioactivity 
into the environment was calculated. The magnitude of this source 
term is required by actions of the HOR protection system as well 
as by physical processes acting on the fission products. Hence, al- 
most 99% of the calculated release from the containment consists 
of noble gases; most of the aerosol-type activity set free in the 
environment results from the decay of these noble gases. The de- 
posit of long-living radionuclides outside the reactor building is very 
low. Radio-iodine will be the main contributor to the environmental 
radiation dose, ingestion of contaminated food being the critical 
pathway. Despite the conservativeness of most assumptions used, 
the calculated thyroid dose for critical individuals at all distances 
from the site boundary remains well below the emergency 
reterence levels recommended by national and international organi- 
zations and the national dose limit for members of the public. 


20134 (AECL-—9926(v.2), pp. 309-316) Safety reassessment 
of AECL test and research reactors. Winfield, D.J. (Atomic En- 
ergy of Canada Ltd., Chalk River, ON (Canada). Chak River 
Nuclear Labs.). Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.; International Atomic Energy 
Agency, Vienna (Austria). Mar 1990. (CONF-891027-—: International 
symposium on research reactor safety, operations and modifica- 
tions, Chalk River (Canada), 23-27 Oct 1989). In Proceedings of 
the international symposium on research reactor safety operations 
and modifications. 440p. Order Number DE91003107. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Atomic Energy of Canada Limited currently has four operating 
engineering testv/research reactors of various sizes and ages; a 
new isotope-production reactor Maple-X10, under construction at 
Chalk River Nuclear Laboratories (CRNL), and a heating demon- 
Stration reactor, SDR, undergoing high-power commissioning at 
Whiteshell Nuclear Research Establishment (WNRE). The com- 
pany is also performing design studies of small reactors for hot 
water and electricity production. The older reactors are ZED-2, 
PTR, NRX, and NRU; these range in age from 42 years (NRX) to 
29 years (ZED-2). Since 1984, limited-scope safety re- 
assessments have been underway on three of these reactors 
(ZED-2, NRX AND NRU). ZED-2 and PTR are operated by the 
Reactor Physics Branch; all other reactors are operated by the re- 
spective site Reactor Operations Branches. For the older reactors 
the original safety reports produced were entirely deterministic in 
nature and based on the design-basis accident concept. The lim- 
ited scope safety re-assessments for these older reactors, carried 
out over the past 5 years, have comprised both quantitative proba- 
bilistic safety-assessment techniques, such as event tree and fauk 





analysis, and/or qualitative techniques, such as failure mode and 
effect analysis. The technique used for an individual assessment 
was dependent upon the specific scope required. This paper dis- 
cusses the types of analyses carried out, specific insights/ 
recommendations resulting from the analysis, and the plan for 
future analysis. In addition, during the last four years safety as- 
sessments have been carried out on the new isotope-, heat-, and 
electricity-producing reactors, as part of the safety design review, 
commissioning and licensing activities. 


20135 (AECL-9926(v.2), pp. 317-334) JRR-3 cold neutron 
source facility H2-O2 e satety proof testing. Hibi, T. 
(NKK Corporation, Yokohama (Japan)); Fuse, H.; Takahashi, H.; 
Akutsu, C.; Kumai, T.; Kawabata, Y. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.; Inter- 
national Atomic Energy Agency, Vienna (Austria). Mar 1990. 
(CONF-891027-: International symposium on research reactor 
safety, operations and modifications, Chalk River (Canada), 23-27 
Oct 1989). In Proceedings of the international symposium on re- 
search reactor safety operations and modifications. 440p. Order 
Number DE91003107. Source: OSTI; NTIS (US Sales Only); INIS. 

A cold Neutron Source (CNS) will be installed in Japan 
Research Reactor-3 (JRR-3) in Japan Atomic Energy Research In- 
stitute (JAERI) during its remodeling project. This CNS holds liquid 
hydrogen at a temperature of about 20 K as a cold neutron source 
moderator in the heavy water area of the reactor to moderate ther- 
mal neutrons from the reactor to cold neutrons of about 5 meV 
energy. In the hydrogen circuit of the CNS safety measures are 
taken to prevent oxyger/hydrogen reaction (H2-O2 explosion). It is 
also designed in such manner that, should an H2-O2 explosion 
take place, the soundness of all the components can be main- 
tained so as not to harm the reactor safety. A test hydrogen circuit 
identical to that of the CNS (real components designed by TECH- 
NICATOME of France) was manufactured to conduct the H2-O. 
explosion test. in this test, the detonation that is the severest phe- 
nomenon of the oxygen/hydrogen reaction took place in the test 
hydrogen circuit to measure the exerted pressure on the compo- 
nents and their strain, deformation, leakage, cracking, etc. Based 
on the results of this measurement, the structural strength of the 
test hydrogen circuit was analyzed. The results of this test show 
that the hydrogen circuit components have sufficient structural 
strength to withstand an oxygerVhydrogen reaction. 


20136 (AECL—9926(v.2), pp. 335-351) Safety design concept 
and analysis tor the upgrading JRR-3. Onishi, N. (Japan Atomic 
Energy Research inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Isshiki, M.; Takahashi, H.; Takayanagi, M. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River Nu- 
clear Labs.; International Atomic Energy Agency, Vienna (Austria). 
Mar 1990. (CONF-891027—: International symposium on research 
reactor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 440p. Order 
Number DE91003107. Source: OSTI; NTIS (US Sales Only); INIS. 

The Research Reactor No.3 (JRR-3) is under reconstruction for 
upgrading. This paper describes the safety design concepts of the 
architectural and engineering design, anticipated operational tran- 
sients and accident conditions which are the postulated initiating 
events for the safety evaluation, and the safety criteria of the up- 
graded JRR-3. The safety criteria are defined taking into account 
those of Light Water Reactors and the characteristics of the 
research reactor. Using the example of the safety analysis, this pa- 
per describes analytical results of a reactivity insertion by removal 
of in-core irradiation samples, a pipeline break at the primary 
coolant loop and flow blockage to a coolant channel, which are the 
severest postulated initiating events of the JRR-3. 


20137 (AECL-9926(v.2), pp. 352-382) Risk and safety anal- 
ysis in support of the operation at the High Flux Isotope 
Reactor at oak ridge. Flanagan, G.F. (Oak Ridge National Lab., 
TN (USA)); Cook, D.H.; Craddick, W.G.; Johnson, D.H.; Buttemer, 
D.; Perla, H.F.; Chien, S.H.; Kaplan, S. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.; Inter- 
national Atomic Energy Agency, Vienna (Austria). Mar 1990. 
(CONF-891027-: International symposium on research reactor 
safety, operations and modifications, Chalk River (Canada), 23-27 
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Oct 1989). In Proceedings of the international symposium on re- 
search reactor safety operations and modifications. 440p. Order 
Number DE91003107. Source: OSTI; NTIS (US Sales Only); INIS. 

The High Flux Isotope Reactor (HFIR) is a high performance iso- 
tope production and research reactor which has been in operation 
at Oak Ridge National Laboratory (ORNL) since 1965. In late 1986 
the reactor was shut down as a result of the discovery of unex- 
pected neutron embrittlement of the reactor vessel. in January of 
1988 a Level 1 Probabilistic Risk Assessment (PRA) (excluding ex- 
ternal events) was published as part of the response to the many 
reviews that followed the shutdown and for use by ORNL to priori- 
tize action items intended to upgrade the safety of the reactor. A 
conservative estimate of the core damage frequency initiated by in- 
ternal events for HFIR was 3.11 x 10-*. It was dominated by flow 
blockages and loss of all AC power. In June 1989 a draft external 
events initiated PRA was published. The dominant contributions 
from external events came from seismic events, wind, and fires. 
The overall external event contribution to core damage frequency 
is about 50 percent of the internal event initiated contribution and 
is dominated by seismic events. Several design and safety analysis 
studies were undertaken to support the restart of the HFIR. The 
first study involved a fracture mechanics analysis and redesign of 
the reactor operating conditions and safety system settings to pro- 
vide a basis for future operation. Another study involved performing 
a risk analysis by combining the Level 1 PRA results with offsite 
consequences analysis under conservative assumptions about the 
fission product removal within the plant. Additional studies were 
pertormed to establish a long-term decay heat removal design ba- 
sis. Finally, updated and upgraded loss-of-cooling accident studies 
were performed and are still underway. 


20138 (AECL-9926(v.2), pp. 383-394) Probabilistic safety 
assessment of the PLUTO Research Reactor. Preston, J.F. 
(Electrowatt Engineering Services Ltd., Horsham (UK)); Coates, 
D.A. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.; Intemational Atomic Energy Agency, 
Vienna (Austria). Mar 1990. (CONF-891027-: International sympo- 
sium on research reactor safety, operations and modifications, 
Chalk River (Canada), 23-27 Oct 1989). In Proceedings of the in- 
ternational symposium on research reactor safety operations and 
modifications. 440p. Order Number DE91003107. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The preliminary finding of a probabilistic safety assessment 
(PSA) carried out in support of a licensing submission are pre- 
sented. The research reactor, a 25 MW highly enriched thermal 
reactor moderated and cooled by D20, is housed in a steel 
containment building equipped with an active extract system to mit- 
igate any possible release. A full PSA (to level 3) was performed 
based on the current operational plant making as much use of the 
plant operational records as possible. A medium sized event 
tree-fault tree approach was used to allow realistic modelling of op- 
erator actions. For reasons of practicality only plant damage states 
of core melt, fuel damage, and tritium release were defined, all re- 
lease accident sequences being assigned to one of these states. 
Prior to discharge to the environment the releases were further 
sub-divided dependent upon the success of the active extract 
system. The individual and societal risks were calculated taking ac- 
count of meterological and demographic conditions. The provisional 
results indicate that the core melt frequency is in the region of 1 x 
10—‘/yr, the dominant contributor being an unisolatable gross leak- 
age beyond the capabilities of the recovery systems. The core melt 
frequency is comparable with those of power reactors of a similar 
age; however, the core inventory and hence release is much 
smaller; therefore the consequences are much reduced. The risk to 
an individual at any fixed location 100 m from the plant is as- 
sessed as 1 x 10-®; the societal risk is estimated as 6 x 10-*. 
The main contributor to the dose received is from the released io- 
dine. Additional benefit is being obtained from the PSA in several 
ways: the insights obtained into the function and operation are be- 
ing incorporated into the operational safety document, whilst the 
source term results are being used to assist in the refurbishment/ 
improvement of the active extract system. 
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20139 (AECL-9926(v.2), pp. 395-409) The reactor kinetics 
code tank: a validation against selected SPERT-1b experi- 
ments. Ellis, R.J. (Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment). Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River Nu- 
clear Labs.; International Atomic Energy Agency, Vienna (Austria). 
Mar 1990. (CONF-891027—: International symposium on research 
reactor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 440p. Order 
Number DE91003107. Source: OSTI; NTIS (US Sales Only); INIS. 

The two-dimensional space-time analysis code TANK is being 
developed for the simulation of transient behaviour in the MAPLE 
class of research reactors. MAPLE research reactor cores are 
compact, light-water-cooled and -moderated, with a high degree of 
forced subcooling. The SPERT-1B(24/32) reactor core had many 
similarities to MAPLE-X10, and the results of the SPERT transient 
experiments are well documented. As a validation of TANK, a 
series of simulations of certain SPERT reactor transients was un- 
dertaken. Special features were added to the TANK code to model 
reactors with plate-type fuel and to allow for the simulation of rapid 
void production. The results of a series of super-prompt-critical re- 
activity step-insertion transient simulations are presented. The 
selected SPERT transients were all initiated from low power, at 
ambient temperatures, and with negligible coolant flow. Th results 
of the TANK simulations are in good agreement with the trends in 
the experimental SPERT data. 


20140 (AECL-9926(v.2), pp. 410-420) The Advanced Neu- 
tron Source safety approach and plans. Harrington, R.M. (Oak 
Ridge National Lab., TN (USA)). Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.; Interna- 
tional Atomic Energy Agency, Vienna (Austria). Mar 1990. 
(CONF-891027-: International symposium on research reactor 
safety, operations and modifications, Chalk River (Canada), 23-27 
Oct 1989). In Proceedings of the international symposium on re- 
search reactor safety operations and modifications. 440p. Order 
Number DE91003107. Source: OSTI; NTIS (US Sales Only); INIS. 
The Advanced Neutron Source (ANS) is a user facility proposed 
for construction at the Oak Ridge National Laboratory for all areas 
of neutron research. The neutron source is planned to be a 350- 
MW research reactor. The reactor, currently in conceptual design, 
will belong to the United States Department of Energy (USDOE). 
The safety approach and planned elements of the safety program 
for the ANS are described. The safety approach is to incorporate 
USDOE requirements (which, by reference, include appropriate re- 
quirements from the United States Nuclear Regulatory Commission 
(USNRC) and other national and state regulatory agencies) into the 
design, and to utilize probabilistic risk assessment (PRA) tech- 
niques during design to achieve extremely low probability of severe 
core damage. The PRA has already begun and will continue 
throughout the design and construction of the reactor. Computer 
analyses will be conducted for a complete spectrum of accidental 
events, from anticipated events to very infrequent occurrences. 


20141 (AECL-9926(v.2), pp. 421-431) Replacement of core 
components in the Advanced Test Reactor. Durney, J.L. (EG 
and G idaho, Inc., Idaho Falls, ID (USA)); Croucher, D.W. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River Nu- 
clear Labs.; international Atomic Energy Agency, Vienna (Austria). 
Mar 1990. (CONF-891027—: International symposium on research 
reactor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 440p. Order 
Number DE91003107. Source: OSTI; NTIS (US Sales Only); INIS. 

The core internals of the Advanced Test Reactor are subjected 
to very high neutron fluences resulting in significant aging. The 
most irradiated components have been replaced on several occa- 
sions as a result of the neutron damage. The surveillance program 
to monitor the aging developed the needed criteria to establish re- 
placement schedules and maximize the use of the reactor. The 
methods to complete the replacements with minimum radiation ex- 
posures to workers have been developed using the experience 
gained from each replacement. The original design of the reactor 
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core and associated components allows replacements to be com- 
pleted without special equipment. The pliant has operated for about 
20 years and is expected to continue operation for at least and ad- 
ditional 25 years. Aging evaluations are in progress to address 
additional replacements that may be needed during this period. 


20142 (AECL-9926(v.2), pp. 432-446) Design of research 
reactors to take into account a reactivity accident. Abou Yehia, 
H. (CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Inst. de Protection et de Surete Nucleaire); Berry, J.L.; 
Sinda, T. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.; International Atomic Energy 
Agency, Vienna (Austria). Mar 1990. (In French). (CONF-891027-: 
International symposium on research reactor safety, operations and 
modifications, Chalk River (Canada), 23-27 Oct 1989). In Proceed- 
ings of the international symposium on research reactor safety 
operations and modifications. 440p. Order Number DE91003107. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A description is given of the procedures followed and the studies 
performed in France with regard to the design of pool-type re- 
search reactors to cope with an explosive accident of the BORAX 
type. The examples of the high-flux reactor and of ORPHEE, the 
last reactor constructed, are developed at length. The development 
of the procedures and studies on the basis of results obtained by 
others is shown, and the conservative assumptions used when tak- 
ing into account such an accident are described. 


20143 (AECL-9926(v.2), pp. 447-462) Continuous backfit- 
ting measures tor the FRG-1 and FRG-2 research reactors. 
Biom, K.H. (GKSS-Forschungszentrum Geesthacht GmbH, 
Geesthacht-Tesperhude (Germany, F.R.)); Falck, K.; Krull, W. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.; International Atomic Energy Agency, Vienna 
(Austria). Mar 1990. (CONF-891027-: International symposium on 
research reactor safety, operations and modifications, Chalk River 
(Canada), 23-27 Oct 1989). In Proceedings of the intemational 
symposium on research reactor safety operations and modifica- 
tions. 440p. Order Number DE91003107. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The GKSS-Research Centre Geesthacht GmbH has been oper- 
ating the research reactors FRG-1 and FRG-2 with power levels of 
5 MW and 15 MW for 31 and 26 years respectively. Safe operation 
at full power levels over so many years with an average utilization 
between 180 d to 250 d per year is possible only with great efforts 
in modernization and upgrading of the research reactors. Emphasis 
has been placed on backfitting since around 1975. At that time 
within the Federal Republic of Germany many new guidelines, 
rules, ordinances, and standards in the field of (power) reactor 
safety were published. Much work has been done on the modern- 
ization of the FRG-1 and FRG-2 research reactors therefore within 
the last ten years. Work done within the last two years and 
presently underway includes: measures against water leakage 
through the concrete and along the beam tubes; repair of both 
cooling towers; modernization of the ventilation system; measures 
for fire protection; activities in water chemistry and water quality; 
installation of a double tubing for parts of the primary piping of the 
FRG-1; replacement of instrumentation, process control systems 
(operation and monitoring system) and alarm system; renewal of 
the emergency power supply; installation of internal lightning pro- 
tection; installation of a cold neutron source; enrichment reduction 
for FRG-1. These efforts will continue to allow safe operation of our 
research reactors over their whole operational life. 


20144 (AECL-—9926(v.2), pp. 463-479) Satety aspects of the 
emergency filtration system (EFS) for NRU reactor. Hickey, D.L. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Lounsbury, R.I. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.; Inter- 
national Atomic Energy Agency, Vienna (Austria). Mar 1990. 
(CONF-891027-: International symposium on research reactor 
safety, operations and modifications, Chalk River (Canada), 23-27 
Oct 1989). In Proceedings of the international symposium on re- 
search reactor safety operations and modifications. 440p. Order 
Number DE91003107. Source: OSTI; NTIS (US Sales Only); INIS. 

A description of the NRU emergency filter system (EFS) is pre- 
sented, including operation, testing and hazards. Operation of the 








NRU EFS reduces the dose to the thyroid for members of the public 
and site personnel by a factor of 100. The calculated thyroid doses 
for off-site and on-site locations for the current system configura- 
tion are 91 and 160 mSv, respectively. An unavailability analysis 
was performed on the control system which recognized subtle 
problems in the current system. Modifications to the system result 
in a system unavailability of 2.0 E-3. The thyroid risk analysis re- 
vealed that these improvements in system availability result in risk 
reduction by approximately a factor of three. Improvements beyond 
the availability analysis recommendations do not result in substan- 
tial risk benefit for members of the public or on-site personnel. 


20145 (AECL-9926(v.2), pp. 480-489) Satety significance of 
ATR passive safety attributes. Atkinson, S.A. (idaho 
National Engineering Lab., Idaho Falls, ID (USA)). Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.; International Atomic Energy Agency, Vienna (Austria). Mar 
1990. (CONF-891027-: International symposium on research reac- 
tor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 440p. Order 
Number DE91003107. Source: OSTI; NTIS (US Sales Only); INIS. 

The Advanced Test Reactor (ATR) at the Idaho National 
Engineering Laboratory was designed with some passive safety re- 
sponse attributes which contribute to the safety of the facility. The 
three passive safety attributes being evaluated in the paper are: 
(1) In-core and in-vessel natural convection cooling, (2) a passive 
heat sink capability of the ATR primary coolant system (PCS) for 
the transfer of decay power from the uninsulated piping to the con- 
finement, and (3) gravity feed of emergency coolant makeup. The 
safety significance of the ATR passive safety response attributes is 
that the reactor can passively respond to most transients, given a 
reactor scram, to provide adequate decay power removal and a 
significant time for operator action should the normal active heat 
removal systems and their backup systems both fail. The ATR In- 
terim Level 1 Probabilistic Risk Assessment (PRA) models and 
results were used to evaluate the significance to ATR fuel damage 
frequency (or probability) of the above three passive response at- 
tributes. The results of the evaluation indicate that the first attribute 
is a major safety characteristic of the ATR. The second attribute 
has a noticeable but only minor safety significance. The third at- 
tribute has no significant influence on the ATR firewater injection 
system (emergency coolant system). 


20146 (AECL-—9926(v.2), pp. 490-501) Further data of sili- 
cide fuel for the LEU conversion of JMTR. Saito, M. (Japan 
Atomic Energy Research inst., Oarai, Ibaraki (Japan). Oarai Re- 
search Establishment); Futamura, Y.; Nakata, H.; Ando, H.; 
Sakurai, F.; Ooka, N.; Sakakura, A.; Ugajin, M.; Shirai, E. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River Nu- 
clear Labs.; International Atomic Energy Agency, Vienna (Austria). 
Mar 1990. (CONF-891027-—: International sy jum on research 
reactor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 440p. Order 
Number DE91003107. Source: OSTI; NTIS (US Sales Only); INIS. 

Silicide fuel data for the safety assessment of the JMTR LEU 
fuel conversion are being measured. The data include fission 
product release, thermal properties, behaviour under accident con- 
ditions, and metallurgical characteristics. The methods used in the 
experiments are discussed. Results of fission products release at 
high temperature are described. The release of iodine from the sili- 
cide fuel is considerably lower than for U-Al alloy fuel. 


20147 (AECL-9926(v.2), pp. 502-512) Operational safety in 
the PROTEUS zero-power experiments for tight Pu-containing 
LWR lattices. Seiler, R. (Paul Scherrer Inst. (PSI), Villigen 
(Switzerland)); Chawla, R.; Hager, H.G.; Berger, H.D. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River Nu- 
clear Labs.; International Atomic Energy Agency, Vienna (Austria). 
Mar 1990. (CONF-891027-: International symposium on research 
reactor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 440p. Order 
Number DE91003107. Source: OSTI; NTIS (US Sales Only); INIS. 
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The zero-power reactor, PROTEUS, is a versatile critical facility 
for providing integral data to test calculational methods used in the 
neutronics design of advanced reactor systems. During the last two 
decades there have been over thirty different core configurations in 
PROTEUS, in each of which a central plutonium containing test 
zone was driven critical by annular thermal driver regions. The 
configurations investigated in the eighties have concerned the light 
water high conversion reactor (LWHCR) concept, and the current 
paper mainly discusses the safety-related experience gained in the 
context of these experiments. It is shown that, for most of the 
LWHCR test lattices investigated to date, the generally applied 
safety and operational limits for PROTEUS have not been serious 
constraints on experimental flexibility. There have, however, been 
certain exceptions for which calculational analysis and/or prelimi- 
nary experimentation led to modification of either the proposed test 
zone configuration or the administrative measures regulating exper- 
imental procedures. 


20148 (AECL—9926(v.2), pp. 513-521) Large break loss-of- 
coolant accident analyses for the High Fiux Isotope Reactor. 
Taleyarkhan, R.P. (Oak Ridge National Lab., TN (USA)). Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River Nu- 
clear Labs.; International Atomic Energy Agency, Vienna (Austria). 
Mar 1990. (CONF-891027-: International symposium on research 
reactor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 440p. Order 
Number DE91003107. Source: OSTI; NTIS (US Sales Only); INIS. 

The US Department of Energy’s High Flux Isotope Reactor 
(HFIR) was analyzed to evaluate its response to a spectrum of 
loss-of-coolant accidents (LOCAs) with potential for leading to core 
damage. The MELCOR severe accident analysis code was used to 
evaluate the overall dynamic response of HFIR. Before conducting 
LOCA analyses, the steady-state thermalhydraulic parameters eval- 
uated by MELCOR for various loop sections were verified against 
steady-state operating data. Thereafter, HFIR depressurization 
tests were simulated to evaluate the system pressure change for a 
given depletion in coolant inventory. Good agreement was ob- 
tained. These evaluations tend to validate the MELCOR model’s 
global capability for accurately predicting the thermal-hydraulic be- 
haviour of the HFIR primary loop under LOCA conditions. The 
MELCOR model for HFIR was next used for preliminary evaluation 
of the system transient response to large breaks in various high- 
pressure sections of the loop. The break spectrum corresponded to 
the physical range of pipe sizes available. The test matrix included: 
(1) a 0.076 m diameter single-ended break into the pipe tunnel, (2) 
a 0.406 m diameter double-ended break into the reactor pool, and 
(3) a 0.254 m diameter double-ended pipe tunnel. Several interest- 
ing and important safety-related phenomena were observed. The 
current analyses (which should be considered preliminary) suggest 
that the 0.0706 m and 0.406 m break LOCAs (i.e., Cases 1 and 2) 
that occur over a period from 1 to 3 seconds do not lead to core- 
wide fuel melting. Core fluid flashing during the initial rapid 
depressurization does cause fuel temperature excursions due to 
adiabatic-like heatup. However, the temperature rise and coolant 
flashing are quickly reversed due to the operation of a pool-to- 
vessel check vaive. This is a significant result. (Abstract Truncated) 


20149 (AECL-9926(v.2), pp. 522-532) Application of ORF 
GEN2 code to TRIGA reactor calculations. Mele, |. (institut Jozef 
Stefan, Ljubljana (Yugoslavia)); Slavic, S.; Ravnik, M. Atomic 
Energy of Canada Ltd., Chaik River, ON (Canada). Chalk River Nu- 
clear Labs.; International Atomic Energy Agency, Vienna (Austria). 
Mar 1990. (CONF-891027-: International symposium on research 
reactor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 440p. Order 
Number DE91003107. Source: OSTI; NTIS (US Sales Only); INIS. 

The ORIGEN2 code is widely used for calculations of the iso- 
topic composition of spent fuel. However, being provided with data 
libraries for power reactors, its use for research reactors is limited. 
The testing of ORIGEN2 and the adaptation of its data base for 
TRIGA reactor calculations are presented in this paper. ORIGEN2 
is tested by comparing results of depletion calculations to WIMSD- 
4, which is experimentally verified for burnup calculations of TRIGA 
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fuel. Comparison is focused on the most important actinides (U- 
235, U-238, Pu-239), which are important by themselves and as 
sources of fission products. They are also the most sensitive of all 
the nuclides to differences in physical models due to their neutron 
reactions. ORIGEN2 is first used for TRIGA fuel composition calcu- 
lation without modifications of original library. Three types of 
TRIGA fuel are treated: standard, FLIP and LEU. The PWR option 
of ORIGEN2 library is used in calculations. Results show surpris- 
ingly small differences in U-235 and U-238 concentrations, but are 
not acceptable for Pu-239. In the next step TRIGA fuel specific 
cross-sections are introduced in the ORIGEN2 data library for the 
actinides. According to the ORIGEN2 one-group point model they 
are averaged over the spectrum calculated with the WIMS code. 
Cross sections were generated separately for different fuel types, 
since their spectra are significantly different. Burnup dependence of 
cross-sections are tabulated and inserted into the ORIGEN2. Use 
of a TRIGA-specific burnup-dependent cross-section library 
significantly improves results of ORIGEN2 for all fuel types. Dis- 
agreement between ORIGEN2 and WIMSD-4 is reduced below 2% 
for all actinides even for high burnup. 


20150 (AECL-9926(v.2), pp. 533-542) Temperature reactiv- 
Ry effects in mixed TRIGA cores. Ravnik, M. (institut Jozef 
Stefan, Ljubljana (Yugosiavia)); Mele, |.; Trkov, A. Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.; International Atomic Energy Agency, Vienna (Austria). Mar 
1990. (CONF-891027-: International symposium on research reac- 
tor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 440p. Order 
Number DE91003107. Source: OSTI; NTIS (US Sales Only); INIS. 

Calculations of the fuel temperature reactivity coefficient a; are 
treated in this paper for three types of TRIGA fuel: standard (8.5 
w/o U), FLIP and LEU. Uniform and mixed cores are considered. 
oy Of a uniform core is calculated in unit-cell approximation with ef- 
fective buckling using the WIMSD-4 computer programme. The 
original library of WIMS is extended by the authors for several nu- 
clides specific for TRIGA fuel: H in ZrH, Er-166 and 167, etc. 
Temperature reactivity effects of TRIGA fuels cannot be repro- 
duced without using temperature-dependent cross sections of 
hydrogen bound in a zirconium lattice. a, of a mixed core is calcu- 
lated for TRIGA-MARK II geometry in diffusion approximation using 
the TRIGAP computer programme. The code is provided with an 
effective temperature dependent few-group library based on WIMS 
results for unit celis. It is shown the that temperature coefficient of 
a mixed core depends not only on the number of different fuel ele- 
ments, but also on their loading pattern. Diagrams for predicting a; 
of mixed cores are presented for practical use in safety analysis for 
most common combinations of different fuel types. 


20151 (AECL-9926(v.2), pp. 553-565) Core thermal hy- 
draulic analysis for TNR power uprating. Ramadan, M.M. 
(Tajura Research Centre, Tripoli (Libya)). Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.; Inter- 
national Atomic Energy Agency, Vienna (Austria). Mar 1990. 
(CONF-891027-: International symposium on research reactor 
safety, operations and modifications, Chalk River (Canada), 23-27 
Oct 1989). In Proceedings of the international symposium on re- 
search reactor safety operations and modifications. 440p. Order 
Number DE91003107. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents preliminary results of a study undertaken to 
investigate the possibility of raising the power of the Tajura Nuclear 
Research Reactor (TNRR) from 10 to 20 MWt keeping the same 
core configuration and with minimum changes in the primary cool- 
ing circuit. The study was carried out for a fresh core, with 
compact load (16 assemblies) under normal operation conditions. 
A computer program, TAJT, was used to simulate the core and 
perform the necessary thermal hydraulic analysis. The results ob- 
tained show that the reactor power could be raised to 15 MWt 
safely and with no changes in the primary cooling circuit. To raise 
the power to 20 MWt will require changes in the core configuration 
and primary circuit. 


20152 


(AECL-9926(v.2), pp. 576-611) Preliminary radiologi- 
cal consequence estimates for a reference LEU core for PARR. 
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Ali Khan, L. (Pakistan Inst. of Nuclear Science and Technology, Is- 
lamabad (Pakistan). Nuclear Engineering Div.). Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.; International Atomic Energy Agency, Vienna (Austria). Mar 
1990. (CONF-891027-: International symposium on research reac- 
tor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 440p. Order 
Number DE91003107. Source: OSTI; NTIS (US Sales Only); INIS. 

Radiological consequence analysis of a reference LEU core for 
Pakistan Research Reactor (PARR) has been carried out using 
mathematical models. It was assumed that 20% of the fuel, having 
an average burn-up of 50% achieved by continuously operating the 
reactor for 300 days at 10 MW, fails. It was further assumed that 
100% of the noble gases and a fraction of iodine are released. 
Three modes of leakage from reactor building have been consid- 
ered. These are exhaust through the normal ventilation system, 
through emergency ventilation system and leakage from the build- 
ing. The whole body and thyroid doses have been calculated for 2 
hours and 30 days at the boundaries of the exclusion zone at 
450m and the low population zone at 1000m. For the releases at 
stack height through normal and emergency ventilation system, 
doses at both the boundaries remain within emergency dose limits 
of 300 rem for thyroid and 25 rem for the whole body. However, in 
the case of direct release from the containment building, the limit- 
ing thyroid dose of 300 rem, at 1000m, for 30 days exposure is 
achieved for a leak rate of 27% per day under Pasquill condition E. 
The results presented in this report are only preliminary estimates. 
A more accurate detailed analysis for various burnups will be car- 
ried out using standard computer codes. 


20153 (AECL—9926(v.2), pp. 667-708) Some satety aspects 
of the PIK high-flux research reactor. Erykalov, A.N. (AN SSSR, 
Leningrad (USSR). Inst. Yadernoj Fiziki); Kirsanov, G.A,; 
Kolesnichenko, O.A.; Konopiev, K.A.; Petrov, Y.V.; Shustov, V.A. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.; International Atomic Energy Agency, Vienna 
(Austria). Mar 1990. (In Russian, English). (CONF-891027-: Inter- 
national symposium on research reactor safety, operations and 
modifications, Chalk River (Canada), 23-27 Oct 1989). In Proceed- 
ings of the international symposium on research reactor safety 
operations and modifications. 440p. Order Number DE91003107. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The PIK high-flux reactor is intended for use mainly in nuclear 
physics and solid-state physics research. The high neutron flux 
(4.5 x 10'© n/cm? center dot s in the reflector) is available at a re- 
actor power of 100 MW. The reactor is a pressure-vessel-type 
reactor at a pressure of 5 MPa with a heavy-water reflector and a 
light water core. A number of safety measures implemented in the 
reactor are described in the paper. A description is given of its de- 
sign, the results of physics calculations and experimental data 
obtained on the physical model. The emergency cooling system, 
the reactor control system, and some protection systems are de- 
scribed. The reactor is under construction. 


20154 (AECL-9926(v.2), pp. 709-726) Reduction of the en- 
richment in fuel elements for WWR-M reactors. Erykalov, A.N. 
(AN SSSR, Leningrad (USSR). Inst. Yademoj Fiziki); Zvezdkin, 
V.S.; Zakharov, A.S.; Konoplev, K.A.; Petrov, Y.V.; Sajkov, Y.P. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.; International Atomic Energy Agency, Vienna 
(Austria). Mar 1990. (In Russian). (CONF-891027—: International 
symposium on research reactor safety, operations and modifica- 
tions, Chalk River (Canada), 23-27 Oct 1989). In Proceedings of 
the international symposium on research reactor safety operations 
and modifications. 440p. Order Number DE91003107. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Development of the thin-walled WWR-M5 fuel elements started 
in 1978, and they have been manufactured and are being success- 
fully used in operation; they contain twice as much uranium-235 as 
WWR-M2 and WWR-MS fuel elements. The fuel elements have 
been optimized with regard to their neutron physics and thermal 
physics parameters, and fuel consumption has been minimized. 
The mean specific power in the core of the WWR-M reactor has 
been raised to 230 kW/L; the measured maximum volume thermal 





load was (900 +- 100) KW/L, and the surface load (136 +- 15) W/ 
cm*. The WWR-M5 fuel elements enable the power of the WWR-M 
pool-type reactor to be raised to 30 MW while simultaneously 
increasing the number of cells in the core available for experimen- 
tation by a factor of approximately 2, and reducing fuel 
consumption. Reactor tests of WWR-M fuel elements with reduced 
fuel enrichment (36% and 21%) were carried out for a fuel element 
core density of up to 2-3 g /cm®. Conversion of foreign WWR-SM- 
type reactors to these fuel elements does not lead to a loss in 
reactivity and enables their power to be increased to 20-30 MW. 


20155 (AECL-9926(v.2), pp. 727-736) Monitoring and re- 
viewing research reactor safety in Australia. Cairns, R.C. 
(Australian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia). Nuclear Safety Bureau); Greenslade, G.K. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.; International Atomic Energy Agency, Vienna 
(Austria). Mar 1990. (CONF-891027-: International symposium on 
research reactor safety, operations and modifications, Chalk River 
(Canada), 23-27 Oct 1989). In Proceedings of the international 
symposium on research reactor safety operations and modifica- 
tions. 440p. Order Number DE91003107. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Th research reactors operated by the Australian Nuclear Science 
and Technology Organization (ANSTO) comprise the 10 MW reac- 
tor HIFAR and the 100 kW reactor Moata. Although there are no 
power reactors in Australia the problems and issues of public con- 
cern which arise in the operation of research reactors are similar to 
those of power reactors although on a smaller scale. The need for 
independent safety surveillance has been recognized by the Aus- 
tralian Government and the ANSTO Act, 1987, required the Board 
of ANSTO to establish a Nuclear Safety Bureau (NSB) with re- 
sponsibility to the Minister for monitoring and reviewing the safety 
of nuclear plant operated by ANSTO. The Executive Director of 
ANSTO operates HIFAR subject to compliance with requirements 
and arrangements contained in a forma! Authorization from the 
Board of ANSTO. A Ministerial Direction to the Board of ANSTO 
requires the NSB to report to him, on a quarterly basis, matters re- 
lating to its functions of monitoring and reviewing the safety of 
ANSTO's nuclear plant. Experience has shown that the Authoriza- 
tion provides a suitable framework for the operational requirements 
and arrangements to be organised in a disciplined and effective 
manner, and also provides a basis for audits by the NSB by which 
compliance with the Board's safety requirements are monitored. 
Examples of the way in which the NSB undertakes its monitoring 
and reviewing role are given. Moata, which has a much lower op- 
erating power level and fission product inventory than HIFAR, has 
not been subject to a formal Authorization to date but one is under 
preparation. 


20156 (AECL-9926(v.3)) Proceedings of the international 
symposium on research reactor safety operations and modifi- 
cations. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.; International Atomic Energy 
Agency, Vienna (Austria). 1990. 610p. (CONF-891027—: Interna- 
tional symposium on research reactor safety, operations and 
modifications, Chalk River (Canada), 23-27 Oct 1989). Order Num- 
ber DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 

Individual papers are processed separately for the database. 
(DLC) 


20157 (AECL-—9926(v.3), pp. 737-756) BR-2 research reactor 
modifications: Experience gained trom the BR-2 beryllium ma- 
trix replacement and second matrix surveillance programme. 
Koonen, E. (Centre d'Etude de I’'Energie Nucleaire, Mol (Beigium)). 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.; International Atomic Energy Agency, Vienna 
(Austria). Mar 1990. (CONF-891027-: international symposium on 
research reactor safety, operations and modifications, Chalk River 
(Canada), 23-27 Oct 1989). In Proceedings of the international 
symposium on research reactor safety operations and modifica- 
tions. 610p. Order Number DE91003108. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The unloading and replacement of the first beryllium matrix of 
the BR2 reactor took place in 1979-80. By this time the maximum 
fast fluence in the hottest channel had reached about 8X107? n(> 
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1 MeV)/cm?. Dimensional stability and swelling of the beryllium 
matrix have been investigated. The swelling, mainly due to the for- 
mation of gas atoms, was found a nearly linear function of the fast 
fluence up to a value of ~ 6.4X10 22 n(> 1 MeV)/cm? at the tem- 
perature of ~ 50 degrees Celsius normally existing in the matrix. 
For higher values of the fast fluence, several observations showed 
an accelerated increase of the swelling. Consequently the maxi- 
mum allowed fast fluence for the second beryllium matrix has been 
limited to 6.4X1022 n(> 1 MeV)/cm?. The surveillance programme 
of the second BR2 beryllium matrix mainly concerns direct observa- 
tions and measurements on the beryllium matrix itself. Dimensional 
measurements allow comparison of the relative swelling in axial 
and radial directions with the dilatation coefficients obtained for the 
first matrix. Visual inspections are performed on the inner surfaces 
of the reactor channels in order to record the beginning and the 
evolution of cracks and to measure the total length of cracks in 
function of the fast fluence. Irradiations and measurements are also 
performed on test samples coming from the heats which served for 
the manufacturing of the second matrix. Isochronal pre- and post- 
annealing swelling of some samples has been measured. These 
measurements are in good accordance with the model of a thresh- 
old temperature for accelerated helium bubble induced swelling of 
beryllium, as a linearly decreasing function of the fast fluence. 


20158 (AECL-—9926(v.3), pp. 757-766) Corrosion problem in 
the CRENK Triga Mark Il research reactor. Kalenga, M. (Com- 
missariat des Sciences Nucleaires, Kinshasa (Zaire). Centre 
Regional d'Etudes Nucleaires). Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.; !nterna- 
tional Atomic Energy Agency, Vienna (Austria). Mar 1990. 
(CONF-891027—: International symposium on research reactor 
safety, operations and modifications, Chalk River (Canada), 23-27 
Oct 1989). In Proceedings of the international symposium on re- 
search reactor safety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 

In August 1987, a routine underwater optical inspection of the 
aluminum tank housing the core of the CRENK Triga Mark Ii reac- 
tor, carried out to update safety condition of the reactor, revealed 
pitting corrosion attacks on the 8 mm thick aluminum tank bottom. 
The paper discuss the work carried out by the reactor staff to dis- 
mantie the reactor in order to allow a more precise investigation of 
the corrosion problem, to repair the aluminum tank bottom, and to 
enhance the reactor overall satety condition. 


20159 (AECL-9926(v.3), pp. 768-776) Safety aspects on er- 
tire lifting old HWRR tank. Li, Y.L. (Academia Sinica, Beijing, BU 
(China). Inst. of Atomic Energy). Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.; Interna- 
tional Atomic Energy Agency, Vienna (Austria). Mar 1990. 
(CONF-891027—: International symposium on research reactor 
safety, operations and modifications, Chalk River (Canada), 23-27 
Oct 1989). In Proceedings of the international symposium on re- 
search reactor satety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 

The replacement of the Heavy Water Research Reactor (HWRR) 
tank is a major part of the HWRR reconstruction. The entire lifting 
up, transportation and burial of the reactor tank must be safely car- 
ried out in disassembling the reactor complex. For this purpose 
some safety-related matters were analyzed. The correct evaluation 
of the radiation damage of the HWRR graphite reflector, in which 
the reactor tank is located, is a key problem. The analyses of the 
graphite behaviour induced by irradiation, especially dimensional 
changes and the release of stored energy of the graphite reflector 
as latent heat are given in this paper. The mechanical performance 
of the old reactor tank and the radiation protection in the process 
of replacing the reactor tank are also related here. The analyses 
show that the dimensional growth of the graphite reflector after 
twenty years’ irradiation is still not a problem and the reactor tank 
had ductility . Based on these analyses it was decided that the old 
reactor tank can be lifted out of the reactor complex in one piece 
instead of in small ones. 


20160 (AECL-9926(v.3), pp. 777-792) Disassembling and 
modification of RA-3. Tarizzo. R.D. (Comision Nacional de Ener- 
gia Atomica, Buenos Aires (Argentina)). Atomic Energy of Canada 
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Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.; Inter- 
national Atomic Energy Agency, Vienna (Austria). Mar 1990. 
(CONF-891027-: International symposium on research reactor 
safety, operations and modifications, Chalk River (Canada), 23-27 
Oct 1989). In Proceedings of the international symposium on re- 
search reactor safety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of this paper is to describe the partial disassem- 
bling and modification of RA-3, called the Modernization Project. It 
comprises all the technical and administrative steps directly related 
with this task. The improvement of RA-3 is a result of the lack of 
90% enriched uranium obliging a change over to 20% enriched 
uranium. This brought about design modifications both in fuel ele- 
ments and the reactor. The presentation of documents for the 
licensing authority as well as are detailed separately. The modem- 
ization project was divided in 25 tasks: (1) changing fuel element 
support table, (2) changing heat exchanger, (3) repairing of cooling 
towers, (4) repairing of primary circuit valves, (5) repairing of irradi- 


ation channels, (6) construction of a new sampler, (7) changing ~ 


tangential channel, (8) cleaning and disassembling of reactor 
(inside), (9) changing continuous demineralizer (ion exchange col- 
umn), (10) detection of failure in fuel elements, (11) modification of 
nuclear instrumentation, (12) modification of conventional instru- 
mentation, (13) modification of electrical system, (14) changing 
telemanipulators, (15) construction of mechanism bridge, (16) 
changing a primary circuit valve when the heat exchanger is 
changed too, (17) painting ground floor, hall floor, and pump room 
floor with epoxy resin levelling, (18) installation of fire alarm sys- 
tem, (19) radioactive liquid discharge, (20) modification of 


secondary circuit (This task involves: (a) installation of a third sec- 
ondary pump, (b) extension of this piping, (c) installation of two 12 
inch valves to the present cooling towers pools independent, (d) in- 
stallation of filtering system), (21) optimization hot water bed, (22) 
changing detector support table, (23) removal, decontamination 
and reinstallation of shielding, (25) changing pneumatic system. 


20161 (AECL-9926(v.3), pp. 793-813) JOYO modification 
program for demonstration tests of FBR innovative technology 
development. Yoshimi, H. (Power Reactor and Nuclear Fuel De- 
velopment Corp., Tokyo (Japan)); Hachiya, Y. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.; International Atomic Energy Agency, Vienna (Austria). Mar 
1990. (CONF-891027-—: International symposium on research reac- 
tor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 
A plan is under way at PNC to modify the experimental fast re- 
actor JOYO. The project is called MARK-IIl (MK-III) program. The 
purpose of MK-IIl is to expand the function of JOYO, and to make 
it possible to receive demonstration tests of new or high level tech- 
nologies for FBR development. The MK-IIl program consists of two 
main modifications: conversion to a highly efficient irradiation 
facility; and a modification for demonstration testing of new tech- 
nologies and concepts that have a high potential to reduce FBR 
plant construction cost, to evaluate plant reliability and to improve 
pliant safety. These modifications are scheduled to start in 1991. 


20162 (AECL-9926(v.3), pp. 814-827) The conversion of 
NRU from HEU to LEU fuel. Sears, D.F. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Atfield. M.D.; Kennedy, 1.C. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.; Interna- 
tional Atomic Energy Agency, Vienna (Austria). Mar 1990. 
(CONF-891027-: International symposium on research reactor 
safety, operations and modifications, Chalk River (Canada), 23-27 
Oct 1989). In Proceedings of the international symposium on re- 
search reactor safety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 

The program at Chalk River Nuclear Laboratories (CRNL) to de- 
velop and test low-enriched uranium fuel (LEU, <20% U-235) is 
reviewed, and the status of the conversion of the NRU reactor from 
highly enriched uranium (HEU, 93% U-235) to LEU fuel is dis- 
cussed. The replacement LEU fuels developed and tested at CRNL 
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contain high-density uranium silicide particles dispersed in alu- 
minum, in cylindrical rods. The silicides tested include U;Si, USiAl, 
USi Al and U3Siz (U-3.96 wt% Si; U-3.5 wt% Si-1.5 wt% AL; U-3.2 
wt%; Si-3 wt% Al; U-7.3 wt% Si, respectively). Fuel elements were 
fabricated with uranium loadings suitable for NRU, 3.15 gU/cm?, 
and for NRX, 4.5 gU/cm°, and were irradiated under normal tuel- 
operating conditions. Eight experimental irradiations involving 100 
mini-elements and 84 full-length elements (7X12-element rods) 
were completed to quality the LEU fuel and the fabrication technol- 
ogy. Post irradiation examinations confirmed that the performance 
of the LEU fuel, and that of a medium enrichment uranium (MEU, 
45% U-235) alloy fuel tested as a back-up, was comparable to the 
HEU fuel. The uranium silicide dispersion fuel swelling was approx- 
imately linear up to burnups exceeding NRU's design terminal 
burnup (80 at%). NRU was partially converted to LEU fuel when 
the first 31 prototype fuel rods manufactured with industrial scale 
production equipment were installed in the reactor. The rods were 
loaded in NRU at a fuelling rate of about two rods per week over 
the period 1988 September to December. This partial LEU core 
(one third of a full NRU core) has allowed the reactor engineers 
and physicists to evaluate the bulk effects of the LEU conversion 
on NRU operations. As expected, the irradiation is proceeding 
without incident. 


20163 (AECL—9926(v.3), pp. 828-838) Upgrading activities 
tor the HFR Petten. Ahif, J. (Commission of the European Com- 
munities, Petten (Netherlands). Joint Nuclear Research Center); 
Zijp, W.L. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.; International Atomic Energy 
Agency, Vienna (Austria). Mar 1990. (CONF-891027-: International 
symposium on research reactor safety, operations and modifica- 
tions, Chalk River (Canada), 23-27 Oct 1989). In Proceedings of 
the international symposium on research reactor safety operations 
and modifications. 610p. Order Number DE91003108. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The HFR in Petten, the Netherlands, is a water cooled and mod- 
erated research reactor. It has been in continuous and successful 
operation for more than 25 years. The reactor is utilized as a multi- 
purpose research reactor with a predominance of materials testing 
for fission and fusion energy. It has been continuous policy to keep 
the installation up to date by implementing technical developments 
and by refurbishing or replacing all components and equipment 
which approach the end of their useful life. In addition the facilities 
and the ancillary experimental equipment are continuously adapted 
and kept versatile in view of changing requirements from the 
experimental programmes. Performance upgrading comprised in- 
creasing the power in two steps to 30 MW and now 45 MW, 
accompanied by improving the core loading pattern in order to pro- 
vide an increasing number of high flux irradiation positions. These 
improvements were rendered possible because of achievements in 
fuel element design and manufacture. In the mid 70's it became 
apparent that embrittlement of the reactor vessel material would 
become a licensing problem. A decision was taken to replace the 
old vessel by a new one which then could take into account recent 
experience with respect to experimental requirements. After the 
vessel replacement a programme was started to replace other age- 
ing components. The primary heat exchangers and the pool heat 
exchanger have been replaced recently; replacement of the beryl- 
lium reflector is nearly finished. All the nuclear instrumentation 
channels have been replaced. Repair or refurbishment of periph- 
eral equipment such as the outlet line for secondary cooling, the 
guaranteed power supply for the reactor and the fire prevention 
system is under preparation. Because all upgrading actions were 
carefully planned well in advance of actual component failures, 
unanticipated outages could be avoided. 


20164 (AECL-9926(v.3), pp. 839-848) Renewal of instru- 
mentations for Egypt's first research reactor (ETRR-1). Sultan, 
M.A. (Nuclear Research Centre, Inshas (Egypt)); Dimitri, F.H.; Ali, 
M.R. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.; Intemational Atomic Energy Agency, 
Vienna (Austria). Mar 1990. (CONF-891027-: International sympo- 
sium on research reactor safety, operations and modifications, 
Chalk River (Canada), 23-27 Oct 1989). In Proceedings of the in- 
ternational symposium on research reactor safety operations and 








modifications. 610p. Order Number DE91003108. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The work reported in this paper presents the tasks completed or 
currently under completion for the renewal of the nuclear instru- 
mentation and control system, radiation protection system and 
process instrumentation system for Egypt's first research reactor 
(ETRR-1). The mentioned tasks started in 1980. The work reported 
includes the procurement and installation procedures and gives 
also a historical background which introduces ETRR-1 and its op- 
erating history together with the need for and philosophy behind 
the renovation of the above mentioned systems which were first 
put in operation in 1961. 


20165 (AECL—9926(v.3), pp. 849-863) The modification of 
the Rossendorf Research Reactor: Technical performance and 
responsibility of the control and licence authorities. Gehre, G. 
(Zentralinstitut fuer Kernforschung, Rossendorf (Germany, F.R.)); 
Hieronymus, W.; Kampf, T.; Ringel, V.; Robbander, W. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River Nu- 
clear Labs.; international Atomic Energy Agency, Vienna (Austria). 
Mar 1990. (CONF-891027—: International symposium on research 
reactor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 

The Rossendorf Research Reactor is of the WWR-SM type. It is 
a heterogeneous water moderated and cooled tank reactor with a 
thermal power of 10 MW, which was in operation from 1957 to 
1986. It was shut down in 1987 for comprehensive modifications to 
increase its safety and to improve the efficiency of irradiation and 
experimentals. The modifications will be implemented in two steps. 
The first one to be finished in 1989 comprises: (1) the replacement 
of the reactor tank and its components, the reactor cooling system, 
the ventilation system and the electric power installation; (2) the 
construction of a new reactor control room and of filtering equip- 
ment; (3) the renewal of process instrumentation and control 
engineering equipment for reactor operation, equipment for radia- 
tion protection monitoring, and reactor operation and safety 
documentation. The second step, to be implemented in the 
nineties, is to comprise: (1) the enlargement of the capacity for 
storage of spent fuel; (2) the modernization of reactor operations 
by computer-aided control; (3) the installation of an automated 
measuring systems for accident and environmental monitoring. Two 
objects of the modification, the replacement of the reactor tank and 
the design of a new and safer one as well as the increase of the 
redundancy of the core emergency cooling system are described in 
detail. For the tank replacement the exposure data are also given. 
Furthermore, the licensing procedures based on national ordi- 
nances and standards as well as on international standards and 
recommendations and the mutual responsibilities and activities of 
the licensing authority and of the reactor manager are presented. 
Finally, the present state of the modifications and the schedule up 
to the reactor recommissioning and test operation at full power is 
outlined. 


20166 (AECL-9926(v.3), pp. 864-879) Modification of the 
IAN-R1 reactor. Jaime, J. (Instituto de Asuntos Nucleares, Bogota 
(Colombia)); Ahumada, S.; Spin, R.A. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.; Inter- 
national Atomic Energy Agency, Vienna (Austria). Mar 1990. (in 
Spanish). (CONF-891027—: International symposium on research 
reactor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 

The IAN-R1 reactor is the only nuclear reactor operating in 
Colombia; it is installed at the Institute of Nuclear Affairs (AIN) in 
Bogota, which is an official body coming under the Ministry of Min- 
ing and Energy. This reactor started operation in January 1965 
with a rated power of 10 kW and was modified a year later to oper- 
ate at 20 kW, which has been its rated power up to the present. 
Given its importance for the application of nuclear technology in 
Columbia for various purposes, principally in the areas of neutron 
activation analysis, determination of uranium content in minerals 
using the delayed neutron counting method, production of certain 
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radioisotopes such as '*®Au and ®Br for engineering applications, 
and production of radioactive material for teaching and research 
purposes, research has been in progress for some years into ways 
of increasing its power. The study on experimental requirements 
and on the demand for locally produced radioisotopes came to the 
conclusion that its power should be increased to 1000 kW, which 
would allow the facility to remain on the same site. The modifica- 
tion includes conversion of the core to low-enriched fuel, operation 
up to 1 MW, modification of the shielding, renovation of instrumen- 
tation and installation of a radioisotope processing plant. When the 
reactor is modified we will be able to produce other radioisotopes 
for applications in nuclear medicine, industry and engineering; at 
the same time, the safety of the facility will be optimized and the 
experimental facilities improved. 


20167 (AECL-9926(v.3), pp. 880-895) The WWR-SM-20 re- 
search reactor. Busiaev, V.S. (AN SSSR, Moscow (USSR). inst. 
Yadernykh Issledovanij); Egorenkov, P.M.; Karpukhin, A.A.; Ko- 
rol’kov, A.V.; Nasonov, V.A.; Ryazantsev, E.P.; Taliev, A.V.; 
Arkhangel’skij, N.V. Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs.; International Atomic 
Energy Agency, Vienna (Austria). Mar 1990. (In Russian). (CONF- 
891027-: International symposium on research reactor safety, 
operations and modifications, Chalk River (Canada), 23-27 Oct 
1989). In Proceedings of the international symposium on research 
reactor safety operations and modifications. 610p. Order Number 
DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper the design features and experimental capabilities of 
the WWR-SM-20 research reactor are described. The reactor uses 
fuel assemblies consisting of six coaxial fuel tubes with a square 
cross-section. IRT-3M fuel assemblies can be used with both 90% 
enriched and 36% enriched uranium. The main characteristics of 
the IRT-3M fuel assemblies are given, as are the technical and 
physical parameters of the WWR-SM-20 reactor. The core can hold 
up to ten ampoule-type channels with a diameter of up to 68 mm. 
For irradiation purposes, up to 22 26-mm-diameter channels in the 
fuel assemblies, and up to 48 42-mm-diameter channels in the 
beryllium blocks of the reflector can be used. In the graphite bian- 
ket between the horizontal channels, channels with a diameter of 
up to 130 mm can be used. The thermal neutron flux density has a 
maximum value of 1.5 X 10'® m-? center dot s—' in the core and 
2.3 X 10'® m-2 center dot s—' in the reflector, and the fast neu- 
tron flux density (cE > 0.821 MeV) a maximum of 1.9 X 10°? m-? 
center dot s~'. A number of design features have been incorpo- 
rated in the WWR-SM-20 reactor to make it effectively safe. 


20168 (AECL-9926(v.3), pp. 896-914) Modifications of re- 
search reactor LWR-15 and experimental reactor LR-O. Hron, 
M. (Ceskoslovenska Akademie Ved, Rez (Czechoslovakia). Ustav 
Jaderne Fyziky). Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.; International Atomic Energy 
Agency, Vienna (Austria). Mar 1990. (CONF-891027—: International 
symposium on research reactor safety, operations and modifica- 
tions, Chalk River (Canada), 23-27 Oct 1989). In Proceedings of 
the international symposium on research reactor safety operations 
and modifications. 610p. Order Number DE91003108. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The new research reactor LWR-15 has resulted from a funda- 
mental reconstruction of the research reactor WWR-S which had 
been operated in Nuclear Research Institute (NRI), Rez, 
Czechoslovakia since 1957. The original tank-type WWR-S re- 
search reactor was desi for thermal power of 2 MW and its 
power had been gradually increased during the first few years of 
operation up to 4MWith) by a modification of fuel assemblies. After 
a partial reconstruction of the tec ical circuits of the WWR-S 
reactor (1974-1976), its power reached 10 MWith). There are a de- 
scription of the last version of WWR-S research reactor and 
principal differences in the design and equipment of LWR-15 given 
in the paper. The experimental reactor LR-O has its origin in the 
experimental reactor TR-O which was put into operation in NRI in 
1972, as a heavy water moderated, natural uranium fueled zero 
power reactor. After finishing the original research programme of 
TR-O in 1979, the reactor was reconstructed and since 1983 has 
been operated as the full scale experimental reactor LR-O with 
light water moderated and slightly enriched uranium fuelled cores. 
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The experience of more than 5 years operation in the framework of 
a very broad R and D programme, which has been asked very of- 
ten to modify (at least partially) all the reactor systems, is given in 
the paper with a brief description of the experimental possibilities 
and special equipment of the LR-O reactor. 


20169 (AECL-9926(v.3), pp. 924-933) Results from post- 
mortem tests with materials from the old core-box of the High 
Fiux Reactor (HFR) at Petten. de Vries, M.|. (Netherlands Energy 
Research Foundation, Petten (Netherlands)); Cundy, M.R. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River Nu- 
clear Labs.; International Atomic Energy Agency, Vienna (Austria). 
Mar 1990. (CONF-891027—: International symposium on research 
reactor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI; NTIS (US Sales Oniy); INIS. 
Results are reported from hardness measurements, tensile tests 
and fracture mechanics experiments (fatigue crack growth and 
fracture toughness) on 5154 aluminum specimens fabricated from 
remnants of the old HFR core box. The specimen material was ex- 
posed to a maximum thermal neutron fluence of 7.5 * 1076 n/m?(E 
< 0.4eV). Test results for this fluence (ratio of the thermal to fast 
neutron flux density is 1.17) are: hardness 63HRI15N, 0.2 - yield 
strength 525 MPa and total elongation 2.2% strain. Material which 
was exposed to a lower thermal fluence of 5.6 * 10¢n/m?, but with 
a thermal to fast neutron ratio of about 4, shows more radiation 
hardening : 67HRI5N, 0.2 - yield strength 580 MPa and 1.5% total 
elongation. Fatigue crack growth rates range from 5 * 10-5mm/ 
cycle to 10-%mm/cycle for AK ranging from 8 to 20 MPa,/m. The 
most highly exposed (7.5 * 10 2n/m*) materials shows accelerated 
fatigue crack growth due to unstable crack extension at AK of 
about 15 MPa,/m. The lowermost meaningful measure of plane 
strain fracture toughness is 18 MPa,/m. Except for the fracture 
toughness, which is a factor of about 3 higher, the results show 
reasonable agreement with the expected mechanical properties es- 
timated in the 'safe end-of-life’ assessment of the old HFR vessel. 


20170 (AECL-9926(v.3), pp. 934-966) Conversion of the 
core of the TRIGA Mark Ill reactor at the Mexican Nuclear Cen- 
tre. Moran Lopez, J.M. (Instituto Nacional de Investigaciones 
Nucleares, Mexico City (Mexico)); Lucatero, M.A.; Reyes Andrade, 
B.; Rivero Gutierrez, T.; Sainz Mejia, E. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.; Inter- 
national Atomic Energy Agency, Vienna (Austria). Mar 1990. (in 
Spanish). (CONF-891027-—: International symposium on research 
reactor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 

It was decided to convert the core of the TRIGA MARK Ill reactor 
at the Mexican Nuclear Centre run by the National Nuclear Institute 
because of problems detected during the operation, such as a lack 
of excess reactivity for operation at nominal power over long peri- 
ods and difficulties in the maintenance and calibration of the control 
panel. In order to compensate for the lack of excess reactivity the 
fuel elements taken to the highest burnup were replaced by fresh 
elements acquired for this purpose. The latter, however, had a dif- 
ferent enrichment, and this necessitated a detailed analysis of the 
neutronic and thermohydraulic behaviour of the reactor with a view 
to determining a mixed core configuration which would meet safe 
operation requirements. In conducting the thermohydraulic analysis, 
a natural convection coolant flow model was developed to deter- 
mine coolant velocity and pressure drop patterns within the core. 
The heat transfer equations were solved and it was found that the 
hottest fuel element did not attain critical heat flux conditions. In 
loading this core it was also necessary to analyse procedures and 
to consider the possible effects of reaching criticality with fuel ele- 
ments having different enrichments. The loading procedure is 
described, as is the measurement system and the results obtained. 
In order to resolve the calibration and maintenance problems, a 
new, more advanced control panel was designed with conventional 
and nuclear detection systems and modern components. 
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20171 (AECL-9926(v.3), pp. 978-985) THOR TRIGA fuel 
conversion power uprating and use of computer-based control 
system. West, G.B. (General Atomics, San Diego, CA (USA)); 
Wang, T.-K. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.; International Atomic Energy 
Agency, Vienna (Austria). Mar 1990. (CONF-891027-—: International 
symposium on research reactor safety, operations and modifica- 
tions, Chalk River (Canada), 23-27 Oct 1989). In Proceedings of 
the international symposium on research reactor safety operations 
and modifications. 610p. Order Number DE91003108. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The THOR - Tsing Hua Open Pool Reactor - went critical in April 
1962 fueled with High Enriched Uranium (HEU) plate-type fuel. The 
core operated at 1 MW with a forced flow cooling system supplying 
1500 GPM (340 M°/hr). The step-wise conversion to the use of 
TRIGA fuel (U-ZrH,.¢) with low enriched uranium was begun in 
1977. Initially, five clusters of TRIGA fuel were introduced into the 
outer portion of the core. The initial all-TRIGA core configuration 
was achieved in 1987. During 1988, the decision was made to up- 
grade the reactor power to 3 MW. The basic principles for the 
upgrade were to keep the existing 8-inch (203 mm) primary piping, 
purchase a new primary cooling system pump, motor and heat ex- 
changer, obtain all other components locally and all installation 
would be under the direction of the University. The 3 MW cooling 
system will have a flow rate of about 2500 GPM (570 M®/hr) and 
will not require any change from the present core configuration. 
Also in 1988, it was decided to upgrade the reactor instrumentation 
and control system to the computer-based design offered by Gen- 
eral Atomics. This system incorporates the use of a multifunction 
NM-1000 microprocessor operated neutron monitor channel and 
the companion NP-1000 current mode safety channel. The combi- 
nation of these two channels provides the redundant safety 
function of percent power with scram as well as wide range log 
power from below source level to full power. This computer-based 
control system design is licensed by the U.S. Nuclear Regulatory 
Commission for routine operational use on the GA TRIGA MARK | 
reactor in San Diego. The conversion is expected to be completed 
during 1990. 


20172 (AECL-—9926(v.3), pp. 986-993) Improvement of puls- 
ing operation performance in the Nuclear Safety Research 
Reactor (NSRR). Kobayasi, S. (Japan Atomic Energy Research 
Inst., Tokyo (Japan)); Ishijima, K.; Tanzawa, S.; Fujishiro, T.; Horiki, 
©. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.; Intemational Atomic Energy Agency, 
Vienna (Austria). Mar 1990. (CONF-891027-: International sympo- 
sium on research reactor safety, operations and modifications, 
Chalk River (Canada), 23-27 Oct 1989). In Proceedings of the in- 
ternational symposium on research reactor safety operations and 
modifications. 610p. Order Number DE91003108. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Nuclear Safety Research Reactor (NSRR) is one of the 
TRIGA-type research reactors widely used in the world, and has 
mainly been used for studying reactor fuel behaviour during postu- 
lated reactivity-initiated accidents (RIAs). Its limited pulsing 
operation capability, however, could produce only a power burst 
from low power level simulating an RIA event from essentially zero 
power level. A computerized automatic reactor control system was 
developed and installed in the NSRR to simulate a wide range of 
abnormal events in nuclear power plants. This digitalized reactor 
control system requires no manipulation of the control rods by re- 
actor operators during the course of the pulsing operation. Using 
this fully automated operation system, a variety of power transients 
such as power ramping, power bursts from high power level, and 
so on were made possible with excellent stability and safety. The 
present modification work in the NSRR and its fruitful results indi- 
cate new possibilities in the utilization of the TRIGA type research 
reactor. 


20173 (AECL—9926(v.3), pp. 994-1002) CRNL research reac- 
tor retrofit Emergency Filtration System. Philippi, H.M. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.). Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.; International Atomic Energy 
Agency, Vienna (Austria). Mar 1990. (CONF-891027—: International 
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symposium on research reactor safety, operations and modifica- 
tions, Chalk River (Canada), 23-27 Oct 1989). In Proceedings of 
the international symposium on research reactor safety operations 
and modifications. 610p. Order Number DE91003108. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper presents a brief history of NRX and NRU research 
reactor effluent air treatment systems before describing the selec- 
tion and design of an appropriate retrofit Emergency Filtration 
System (EFS) to serve these reactors and the future MX-10 iso- 
tope production reactor. The conceptual design of the EFS began 
in 1984. A standby concrete shielding filter-adsorber system, sized 
to serve the reactor with the largest exhaust flow, was selected. 
The standby system, bypassed under normal operating conditions, 
is equipped with normal exhaust stream shutoff and diversion 
valves to be activated manually when an emergency is anticipated, 
or automatically when emergency levels of gamma radiation are 
detected in the exhaust stream. The first phase of the EFS installa- 
tion, that is the construction of the EFS and the connection of NRU 
to the system, was completed in 1987. The second phase of con- 
struction, which includes the connection of NRX and provisions for 
the future connection of MX-10, is to be completed in 1990. 


20174 (AECL-9926(v.3), pp. 1015-1022) Neutronic calcule- 
tions for modifications of KINKI University Reactor from HEU 
to LEU fuels. Miki, R. (Kinki Univ., Higashi-Osaka, Osaka (Japan). 
Atomic Energy Research Inst.). Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.; Interna- 
tional Atomic Energy Agency, Vienna (Austria). Mar 1990. 
(CONF-891027-: International symposium on research reactor 
satety, operations and modifications, Chalk River (Canada), 23-27 
Oct 1989). In Proceedings of the international symposium on re- 
search reactor safety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 
The Kinki University Reactor (UTR-KINKI) is a modified Argonaut 
type, light water-moderated zero power reactor with highly enriched 
(90 wt.%), uranium-aluminum alloy flat MTR plate type fuel. Neu- 
tronic calculations were performed on UTR-KINKI to examine the 
teasibility of replacing the current HEU fuels with low enriched 
(19.75 wt.%) fuels without changing the main core dimensions and 
configurations other than the fuel element. The primary reason for 
studying the conversion is the concern with safeguard associated 
with the HEU plate fuel. The second reason for converting is re- 
lated to a desire to introduce some spectrum modifying material 
around the experimental cavity at the centre of the internal graphite 
reflector to establish a 'modified spectrum neutron field’ for radia- 
tion biological researchers. The effect of reducing fuel enrichment 
on the nuclear characteristics including the neutron spectrum and 
the neutron flux distribution around the experimental cavity of UTR- 
KINKI are investigated. It is concluded from the present neutronic 
calculation that the LEU fuel is feasible for UTR-KINK! without any 
significant reduction or changes in the reactor performance. 


20175 (AECL-9926(v.3), pp. 1023-1042) Security devices 
and experiment facilities at ENEA TRIGA RC-1 reactor: Modifi- 
cations of equipments. Bianchi, P. (ENEA, Rome (litaly)); 
Festinesi, A.; Santoro, E.; Tardani, G.; Magli, M.; Reis, G. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River Nu- 
clear Labs.; international Atomic Energy Agency, Vienna (Austria). 
Mar 1990. (CONF-891027—: International symposium on research 
reactor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 

RC-1 TRIGA operating exercise staff has produced some auxil- 
iary security devices. These are the neutron source automatic 
handling device, irradiated samples rabbit connection rotating rack, 
and auxiliary equipment for transferring hot fuel elements. The re- 
actor electronic contro! instrumentation system includes various 
instrumentation channels, the operating capability of which must be 
verified by the licensee as per Italian regulations. In order to obtain 
automatic and repeatable operations, TEMAV designed and 
constructed a remotely-driven source transfer device, based on re- 
quirements, performance specifications and technical data supplied 
by ENEA-TIB. The pneumatic irradiating system for short lived ma- 
terials allows extraction of radiated samples in a time no longer 


than 4 seconds. To optimize the system, both as to operability and 
health protection, a specific rotating rack for the connection of irra- 
diated samples with pneumatic transfer (RABBIT) was produced. 
To permit 1 MW hot fuel element storage in pits it is necessary to 
remove hot 100 KW fuel elements and transfer them to a re- 
treatment plant. Feasibility studies showed the impossibility of 
using heavy trucks inside the reactor hall. To avoid problems trucks 
are left outside the reactor hall and only the PEGASO container is 
removed with a special device that runs on rails. Movement from 
Rail truck is assured by an electromotor driving pull device and se- 
curity cable. 


20176 (AECL-9926(v.3), pp. 1043-1066) The Lo Aguirre re- 
search reactor refurbishment. Torres-Oviedo, G. (Comision 
Chilena de Energia Nuclear, Santiago (Chile)). Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.; International Atomic Energy Agency, Vienna (Austria). Mar 
1990. (In Spanish). (CONF-891027-: International symposium on 
research reactor safety, operations and modifications, Chalk River 
(Canada), 23-27 Oct 1989). In Proceedings of the intemational 
symposium on research reactor safety operations and modifica- 
tions. 610p. Order Number DE91003108. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A description is given of the main work which had to be per- 
formed on the experimental reactor of the Lo Aguirre nuclear 
power plant (RECH-2), following which it recently came into opera- 
tion. In particular, an outline is given of the main changes and 
improvements made with regard to reactor physics calculations, the 
systems and components in the facility, and repair of existing fuel 
elements. Special importance was attached to the definition, 
application and meeting of nuclear safety requirements and the im- 
plementation of a consistent quality assurance programme. Certain 
aspects of the work performed, by virtue of the scope and impor- 
tance of the tasks involved, resulted in clear improvements to and 
modernization of the facility - for example, the construction of a 
new control room, the construction of a computerized radiation pro- 
tection and surveillance control room, the reconstruction of the 
primary coolant circuit, the complete refitting of reactor instrumen- 
tation to incorporate a computerized data acquisition system, the 
redesign and construction of reactor water treatment plants, 
improvements in experimental devices and the design and con- 
struction of new experimental devices. The reactor, construction of 
which was resumed in 1986, attained criticality on 6 September 
1989 using the HEU fuel available. We are now at the stage of 
characterizing the reactor by measuring process and nuclear pa- 
rameters prior to commencing power operation. 


20177 (AECL—9926(v.3), pp. 1067-1079) Operational satety 
and reactor lite improvements of Kyoto University Reactor. Ut- 
suro, M. (Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor 
Inst.); Fujita, Y.; Nishihara, H. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.; Interna- 
tional Atomic Energy Agency, Vienna (Austria). Mar 1990. 
(CONF-891027-: International symposium on research reactor 
safety, operations and modifications, Chalk River (Canada), 23-27 
Oct 1989). In Proceedings of the international symposium on re- 
search reactor safety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 

Recent important experience in improving the operational safety 
and life of a reactor are described. The Kyoto University Reactor 
(KUR) is a 25-year-old 5 MW light water reactor provided with two 
thermal columns of graphite and heavy water as well as other 
kinds of experimental facilities. In the graphite thermal column, no- 
ticeable amounts of neutron irradiation effects had accumulated in 
the graphite blocks near the core. Before the possible release of 
the stored energy, all the graphite biocks in the column were suc- 
cesstully replaced with new blocks using the opportunity provided 
by the installation of a liquid deuterium cold neutron source in the 
column. At the same time, special seal mechanisms were provided 
for essential improvements to the problem of radioactive argon pro- 
duction in the column. In the heavy-water thermal column we have 
accomplished the successful repair of a slow leak of heavy water 
through a thin instrumentation tube failure. The repair work in- 
cluded the removal and reconstructions of the lead and graphite 
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shielding layers and welding of the instrumentation tube under radi- 
ation fields. Several mechanical components in the reactor cooling 
system were also exchanged for new components with improved 
designs and materials. On-line data logging of almost all instru- 
mentation signals is continuously performed with a high speed data 
analysis system to diagnose operational conditions of the reactor. 
Furthermore, through detailed investigations on critical compo- 
nents, operational safety during further extended reactor life will be 
supported by well scheduled maintenance programs. 


20178 (AECL-—9926(v.3), pp. 1080-1097) The SPHINX reactor 
for engineering tests. Adamov, E.O. (Nauchno-issledovatel’skij i 
Konstruktorskij Inst. Ehnergotekhniki, Moscow (USSR)); Artamkin, 
K.N.; Bovin, A.P.; Bulkin, Y.M.; Kartashev, E.F.; Korneev, A.A.; 
Stenbok, |.A.; Terekhov, A.S.; Khmel’Shehikov, V.V.; Cherkashov, 
Y.M. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.; International Atomic Energy Agency, 
Vienna (Austria). Mar 1990. (In Russian). (CONF-891027-: Inter- 
national symposium on research reactor safety, operations and 
modifications, Chalk River (Canada), 23-27 Oct 1989). In Proceed- 
ings of the international symposium on research reactor safety 
operations and modifications. 610p. Order Number DE91003108. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A research reactor known as SPHINX is under development in 
the USSR. The reactor will be used mainly to carry out tests on 
mock-up power reactor fuel assemblies under close-to-normal pa- 
rameters in experimental loop channels installed in the core and 
reflector of the reactor, as well as to test samples of structural ma- 
terials in ampoule and loop channels. The SPHINX reactor is a 
channel-type reactor with light-water coolant and moderator. Maxi- 
mum achievable neutron flux density in the experimental channels 
(cell composition 50% Fe, 50% H20) is 1.1 X 10 neutrons/em? 
center dot s for fast neutrons (E > 0.1 MeV) and 1.7 X 10’ for 
thermal neutrons at a reactor power of 200 MW. The design con- 
cepts used represent a further development of the technical 
features which have met with approval in the MR and MIR channel- 
type engineering test reactors currently in use in the USSR. The 


‘in-pond channel’ construction makes the facility flexible and eases 
the carrying out of experimental work while keeping discharges of 
radioactivity into the environment to a low level. The reactor and all 
associated buildings and constructions conform to modern radiation 
safety and environmental protection requirements. 


20179 (AECL-9926(v.3), pp. 1098-1113) Upgrading of the 
INT-2000 reactor in sofia (Bulgaria). Goncharov, V.V. (AN SSSR, 
Moscow (USSR). Inst. Yadernykh Issledovanij); Busiaev, V.S.; 
Egorenkov, P.M.; Karpukhin, A.A.; Peskov, A.O.; Taliev, A.V.; 
Yundin, |.G.; Arkhangel’skij, N.V. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.; Interna- 
tional Atomic Energy Agency, Vienna (Austria). Mar 1990. (in 
Russian). (CONF-891027-: International symposium on research 
reactor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). in Proceedings of the international symposium on 
research reactor safety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 
In this paper the design features and experimental capabilities of 
the IRT-5000 pool-type research reactor (upgrading of the IRT- 
2000 reactor in Sofia) are reviewed; in this reactor, IRT-2M-type 
fuel assemblies containing 36% enriched uranium are used instead 
of cassettes with EhK-10 fuel elements. The main characteristics of 
the IRT-2M fuel assemblies are given, as are the technical and 
physical characteristics of the IRT-5000 reactor. Use of the IRT- 
2M-type fuel assemblies in the IRT-5000 will make possible 
operation of the reactor with a core volume of 60-83 litres at 7.5 
MW, and will raise the maximum thermal neutron flux density to 
1.5 X 10'® m-? center dot s~'. The design features employed will 
significantly improve the operational safety of the reactor. 


20180 (AECL-9926(v.3), pp. 1122-1130) Licensing of the 
TRIGA Mark Ill reactor at the Mexican Nuclear Centre. Ramirez, 
R.M. (Instituto Nacional de Investigaciones Nucleares, Mexico City 
(Mexico)); Arrendondo, R.R. Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.; International 
Atomic Energy Agency, Vienna (Austria). Mar 1990. (In Spanish). 
(CONF-891027-: International symposium on research reactor 
safety, operations and modifications, Chalk River (Canada), 23-27 
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Oct 1989). In Proceedings of the international symposium on re- 
search reactor safety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 

* The TRIGA Mark Ill reactor at the Mexican Nuclear Centre went 
critical in 1968 and remained so until 1979 when the National 
Commission for Nuclear Safety and Safeguards (CNSNS), the 
Mexican regulatory authority, was set up. The reactor was there- 
fore operating without a formal operating license, and the CNSNS 
accordingly requested the ININ to license the reactor under the ex- 
isting conditions and to ensure that any modification of the original 
design complied with Standards ANSI/ANS-15 and with the code of 
practice set out in IAEA Safety Series No. 35. The most relevant 
points in granting the operating licence were: (a) the preparation of 
the Safety Report; (b) the formulation and application of the Quality 
Assurance Programme; (c) the reconditioning of the following reac- 
tor systems: the cooling systems; the ventilation and exhaust 
system; the monitoring system and control panel; (d) the training of 
the reactor operating staff at junior and senior levels; and (e) the 
formulation of procedures and instructions. Once the provisional 
operating license was obtained for the reactor it was considered 
necessary to modify the reactor core, which has been composed of 
20% enriched standards fuel, to a mixed core based on a mixture 
of standard fuel and FLIP-type fuel with 70% 295U enrichment. The 
CNSNS therefore requested that the mixed core be licensed and a 
technical report was accordingly annexed to the Safety Report, its 
contents including the following subjects: (a) neutron analysis of 
the proposed configuration; (b) reactor shutdown margins; (c) acci- 
dent analysis; and (d) technical specifications. The licensing 
process was completed this year and we are now hoping to obtain 
the final operating license. 


20181 (AECL—9926(v.3), pp. 1131-1144) The regulation and 
licensing of research reactors and associated facilities in the 
United Kingdom. Weightman, M.W. (Health and Safety Executive, 
London (UK). Nuclear Installations Inspectorate); Willby, C.R. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.; International Atomic Energy Agency, Vienna 
(Austria). Mar 1990. (CONF-891027-: international symposium on 
research reactor safety, operations and modifications, Chalk River 
(Canada), 23-27 Oct 1989). In Proceedings of the international 
symposium on research reactor safety operations and modifica- 
tions. 610p. Order Number DE91003108. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In the United Kingdom, the Nuclear Installations Inspectorate 
(Nil) licenses nuclear facilities, including research reactors, on be- 
half of the Health and Safety Executive (HSE). The legislation, the 
regulatory organizations and the methods of operation that have 
been developed over the last 30 years result in a largely non- 
prescriptive form of control that is well suited to research reactors. 
The most important part of the regulatory system is the license and 
the attachment of conditions which it permits. These conditions re- 
quire the licensee to prepare arrangements to control the safety of 
the facility. In doing so the licensee is encouraged to develop a 
‘safety culture’ within its organization. This is particularly important 
for research reactors which may have limited staff resources and 
where the ability, and at times the need, to have access to the 
core is much greater than for nuclear power plants. Present day is- 
sues such as the ageing of nuclear facilities, public access to the 
rationale behind regulatory decisions, and the emergence of more 
stringent safety requirements, which include a need for quantified 
safety criteria, have been addressed by the Nil. This paper ex- 
plores the relevance of such issues to the regulation of research 
reactors. In particular, it discusses some of the factors associated 
with research reactors that should be considered in developing cri- 
teria for the tolerability of risk from these nuclear facilities. From a 
consideration of these factors, it is the authors’ view that the range 
of tolerable risk to the public from the operation of new research 
reactors may be expected to be more stringent than similar criteria 
for new nuclear power plants, whereas the criteria for tolerable risk 
for research reactor workers are expected to be about the same as 
those for power reactor workers. 


20182 (AECL-9926(v.3), pp. 1145-1158) Experience and 
lessons learned in the assessment of safety justifications for 
experiments mounted in research reactors. Cox, R.F. (UKAEA 





Safety and Reliability Directorate, Culcheth (UK)). Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.; International Atomic Energy Agency, Vienna (Austria). Mar 
1990. (CONF-891027-: International symposium on research reac- 
tor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 
Some experiments in research reactors are arguably a risky un- 
dertaking due to their uncertain outcome. The justifications for such 
experiments require careful assessment to validate their undertak- 
ing. The public, the operators and the installation itself must be 
safeguarded. Assessment of the potential risk is an acquired skill 
but in doing so the route can be eased by learning from the 
lessons experience can teach. This paper, essentially for the us- 
age of safety managers, sets out some of the issues relating to the 
assessment process gained from our experience over a few tens 
of years in the assessment of experiments. Many of the conclu- 
sions reached may appear all too obvious viewed in retrospect, but 
they were not necessarily clear at the time. Those organizations 
setting up assessment teams may find some of the conclusions of 
value such that their proposed management system can embrace 
ies for assessment that can avoid or lessen the impact 
of some of the pitfalls we have tried to identify. Failure to recognise 
some of these points may run the risk of delayed clearances, di- 
lated timescales and cost overruns. It is in the hope of reducing all 
these penalties that we offer our experiences. 


20183 (AECL-9926(v.3), pp. 1159-1168) Organization of 
safety surveillance during the design, operation and modern- 
ization of research reactors in the USSR. Nikol'skij, R.V. (USSR 
State Committee for the Supervision of Nuclear Power Safety, 
Moscow (USSR)). Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.; International Atomic Energy 
Agency, Vienna (Austria). Mar 1990. (In Russian, English). (CONF- 
891027-: International symposium on research reactor safety, 
operations and modifications, Chalk River (Canada), 23-27 Oct 
1989). In Proceedings of the international symposium on research 
reactor safety operations and modifications. 610p. Order Number 
DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 

The tasks and functions performed by the USSR State Commit- 
tee for the Supervision of Nuclear Power Safety in the area of 
safety surveillance of research reactors are described. The charac- 
teristic features of the technical status of research reactors with 
regard to safety criteria are reviewed. Examples are given of 
typical equipment failures and malfunctions which have caused de- 
viations from normal operating regimes during recent years. The 
results are presented of an analysis of the safe operating status of 
research reactors monitored by the USSR State Committee for the 
Supervision of Nuclear Power Safety, together with information on 
their status after the implementation of measures to improve their 
safety. Future trends are examined with regard to the improvement 
of standards, regulations and procedures for surveillance of re- 
search reactors currently in operation, undergoing upgrading, and 
under construction. 


20184 (AECL-9926(v.3), pp. 1205-1226) Design of a 
multipurpose research reactor. Sanchez Rios, A.A. (Instituto Po- 
litecnico Nacional, Mexico City (Mexico). Escuela Superior de 
Fisica y Matematicas); Sainz Mejia, E.; Sanchez, R.R.; Lucatero, 
M.A. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.; International Atomic Energy Agency, 
Vienna (Austria). Mar 1990. (in Spanish). (CONF-891027-: Inter- 
national symposium on research reactor safety, operations and 
modifications, Chalk River (Canada), 23-27 Oct 1989). In Proceed- 
ings of the international symposium on research reactor safety 
operations and modifications. 610p. Order Number DE91003108. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The availability of a research reactor is essential in any en- 
deavor to improve the execution of a nuclear programme, since it 
is a very versatile tool which can make a decisive contribution to a 
country's scientific and technological development. Because of 
their design, however, many existing research reactors are poorly 
adapted to certain uses. In some nuclear research centres, espe- 
cially in the advanced countries, changes have been made in the 
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original designs or new research prototypes have been designed 
for specific purposes. These modifications have proven very costly 
and therefore beyond the reach of developing countries. For this 
reason, what the research institutes in such countries need is a 
single sufficiently versatile nuclear plant capable of meeting the re- 
quirements of a nuclear research programme at a reasonable cost. 
This is precisely what a multipurpose reactor does. The Mexican 
National Nuclear Research Institute (ININ) plans to design and 
build a multipurpose research reactor capable at the same time of 
being used for the development of reactor design skills and for 
testing nuclear materials and fuels, for radioisotopes production, for 
nuclear power studies and basic scientific research, for specialized 
training, and so on. For this design work on the ININ Multipurpose 
Research Reactor, collaborative relations have been established 
with various international organizations possessing experience in 
nuclear reactor design: Atomehne' of the USSR: Atomic 
Energy of Canada Limited (AECL); General Atomics (GA) of the 
USA; and Japan Atomic Energy Research Institute. 


20185 (AECL-9926(v.3), pp. 1227-1250) The present status 
and the prospect of China research reactors. Yongmao, Z. 
(China Zhongyuan Engineering Corp., Beijing (China)); Yizheng, C. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.; international Atomic Energy Agency, Vienna 
(Austria). Mar 1990. (CONF-891027-—: International symposium on 
research reactor safety, operations and modifications, Chalk River 
(Canada), 23-27 Oct 1989). In Proceedings of the intemational 
symposium on research reactor safety operations and modifica- 
tions. 610p. Order Number DE91003108. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A total of 100 reactor operation years’ experience of research re- 
actors has now been obtained in China. The type and principal 
parameters of China research reactors and their operating status 
are briefly introduced in this paper. Chinese research reactors have 
been piaying an important role in nuclear power and nuclear 
weapon development, industrial and agricultural production, 
medicine, basic and applied science research and environmental 
protection, etc. The utilization scale, benefits and achievements will 
be given. There is a good safety record in the operation of these 
reactors. A general safety review is discussed. The important inci- 
dents and accidents happening during a hundred reactor operating 
years are described and analyzed. China has the capability of de- 
veloping any type of research reactor. The prospective projects are 
briefly introduced. 


20186 (AECL-9926(v.3), pp. 1251-1260) Rationalization and 
future planning tor AECL’s research reactor capability. Siater, 
J.B. (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.). Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.; International 
Atomic Energy Agency, Vienna (Austria). Mar 1990. (CONF- 
891027: International symposium on research reactor safety, 
operations and modifications, Chalk River (Canada), 23-27 Oct 
1989). In Proceedings of the international symposium on research 
reactor safety operations and modifications. 610p. Order Number 
DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 

AECL's research reactor capability has played a crucial role in 
the development of Canada’s nuclear program. All essential con- 
cepts for the CANDU reactors were developed and tested in the 
NRX and NRU reactors, and in parallel, important contributions to 
basic physics were made. The technical feasibility of advanced fuel 
cycles and of the organic-cooled option for CANDU reactors were 
also demonstrated in the two reactors and the WR-1 reactor. In ad- 
dition, an important and growing radio-isotope production industry 
was established and marketed on a world-wide basis. In 1984, 
however, it was recognized that a review and rationalization of the 
research reactor capability was required. The commercial success 
of the CANDU reactor system had reduced the scope and size of 
the required development program. Limited research and develop- 
ment funding and competition from other research facilities and 
programs, required that the scope be reduced to a support basis 
essential to maintain strategic capability. Currently, AECL, is part- 
way through this rationalization program and completion should be 
attained during 1992/93 when the MAPLE reactor is operational 
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and decisions on NRX decommissioning will be made. A compan- 
ion paper describes some of the unique operational and 
maintenance problems which have resulted from this program and 
the solutions which have been developed. Future planning must 
recognize the age of the NRU reactor (currently 32 years) and the 
need to plan for eventual replacement. Strategy is being developed 
and supporting studies include a full technical assessment of the 
NRU reactor and the required age-related upgrading program, 
evaluation of the performance characteristics and costs of potential 
future replacement reactors, particularly the advanced MAPLE con- 
cept, and opportunities for international co-operation in developing 
mutually supportive research programs. 


20187 (AECL-—9926(v.3), pp. 1295-1309) Research reactor 
DHRUVA. Veeraraghaven, N. (Bhabha Atomic Research Centre, 
Bombay (india). Reactor Operations Div.). Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.; International Atomic Energy Agency, Vienna (Austria). Mar 
1990. (CONF-891027-: International symposium on research reac- 
tor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 

DHRUVA, a 100 MWt research reactor located at the Bhabha 
Atomic Research Centre, Bombay, attained first criticality during 
August, 1985. The reactor is fuelled with natural uranium and is 
cooled, moderated and refiected by heavy water. Maximum thermal 
neutron flux obtained in the reactor is 1.8 X 10'* n/cm?/sec. Some 
of the salient design features of the reactor are discussed in this 
paper. Some important features of the reactor coolant system, reg- 
ulation and protection systems and experimental facilities are 
presented. A short account of the engineered safety features is pro- 
vided. Some of the problems that were faced during commissioning 
and the initial phase of power operation are also dealt upon. 


20188 (AECL-9926(v.3), pp. 1311-1325) Present status and 
future prospects of research reactors in the Soviet Union. 


Goncharov, V.V. (AN SSSR, Moscow (USSR). Inst. Yadernykh 
Issledovanij); Ryazantsev, E.P.; Egorenkov, P.M.; Kurchatov, I.V.; 
Arkhangel’skij, N.V. Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs.; International Atomic 
Energy Agency, Vienna (Austria). Mar 1990. (In Russian). (CONF- 


891027-: International symposium on research reactor safety, 
operations and modifications, Chalk River (Canada), 23-27 Oct 
1989). In Proceedings of the international symposium on research 
reactor safety operations and modifications. 610p. Order Number 
DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 

The research reactors which are currently in use in the USSR 
are employed in a wide range of research in various scientific 
fields, as well as for certain applied tasks. Most of these reactors 
are pool-type reactors. Since it is significantly cheaper to upgrade 
research reactors rather than to build new ones, the vast majority 
of them have been upgraded and their experimental capabilities 
significantly expanded. In the USSR the future of research reactors 
lies in the continued modemization of currently operating research 
reactors and the building of new powerful research reactors for 
which designs are being developed. Some are already under 
construction (for example, the PIK reactor). These designs are de- 
veloping Soviet research reactor concepts which centre around 
pressure-vessel-type reactors and channel-type reactors in tanks. 
Other technical ideas are also being used. Research reactor safety 
meets current requirements on the whole; however, their long op- 
erating life, their proximity to heavily populated areas, and several 
other features of research reactors make safety a higher priority. A 
series of organizational and technical measures are being under- 
taken to improve research reactor safety. 


20189 (AECL-9926(v.3), pp. 1335-1345) The Advanced 
Neutron Source: Designing to meet the needs of the user com- 
munity. Peretz, F.J. (Oak Ridge National Lab., TN (USA)). Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River Nu- 
clear Labs.; International Atomic Energy Agency, Vienna (Austria). 
Mar 1990. (CONF-891027-—: International symposium on research 
reactor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
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research reactor safety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 

The Advanced Neutron Source (ANS) is to be a multipurpose 
neutron research center, constructed around a high-flux reactor 
now being designed at the Oak Ridge National Laboratory (ORNL). 
Its primary purpose is to place the United States in the forefront of 
neutron scattering in the twenty-first century. Other research 
programs include nuclear and fundamental physics, isotope pro- 
duction, materials irradiation, and analytical chemistry. The ANS 
will be a unique and invaluable research tool because of the un- 
precedented neutron flux available from the high-intensity research 
reactor. But this reactor would be ineffective without world-class re- 
search facilities that allow the fullest utilization of the available 
neutrons. And, in turn, those research facilities will not produce 
new and exciting science without a broad population of users from 
all parts of the nation and the world, placed in a stimulating envi- 
ronment in which experiments can be effectively conducted and in 
which scientific exchange is encouraged. This paper discusses the 
measures being taken to ensure that the design of the ANS fo- 
cuses not only on the reactor, but on providing the experiment and 
user support facilities needed to allow its effective use. 


20190 (CEA-CONF—10498) Temperature measurements in 
french nuclear safety experiments: results from Phebus se- 
vere fuel damage program. Blanc, J.Y. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (FR). Dept. de Technolo- 
gie); Clement, B.; Agaisse, R.; Barthelemy, G. CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
de Technologie. 1990. 7p. (CONF-9009393-: 4. Symposium on 
Temperature and Thermal Measurement in Industry and Science, 
Helsinki (Finland), 17-19 Sep 1990). Order Number DE91788101. 
Source: OSTI; NTIS (US Sales Only). 

The Phebus Severe Fuel Damage Program studies the fresh nu- 
clear fuel behavior in case of hypothetical accidents occurring in a 
Pressurized Water Reactor. A bundle of 21 fuel rods, each approx. 
1 m long with a 80 cm fuel stack, is submitted to a thermohydraulic 
transient according to a pre-calculated scenario. Experiments are 
performed at maximum temperatures ranging from 1700°C up to 
2450°C, in steam, hydrogen or helium. Temperature measurements 
as accurate as possible are needed to drive the test and validate 
computer models. Results of six experiments including about 250 
specially designed thermocouples are reported hereafter. 


20191 (CNEA-497) Determination of the burn-up in fuels of 
the MTR type by means of gamma spectroscopy with crystal 
of INa(Tl). informe. Kestelman, A.J. (Comision Nacional de Ener- 
gia Atomica, San Carlos de Bariloche (Argentina). Centro Atomico 
Bariloche); Ribeiro Guevara, S. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). 1988. 13p. (In Spanish). Order 
Number DE91632112. Source: OSTI; NTIS (US Sales Only); INIS. 

One of the responsibilities of the Laboratory of Analysis by Nevu- 
tronic Activation of the RA-6 reactor is to determine the burn-up in 
fuels of the MTR type. In order to gain experience, up to the arrival 
of the hyperpure Germanium detector (HPGe) to be used in normal 
operation, preliminary measurements with a crystal of INa(TI) were 
made. The fuel elements used are originated in the RA-3 reactor, 
with a decay superior to the thirteen years. For this reason, the 
unique visible photoelectric peak is the one of Cs-137, owing to the 
low resolution of the INa(Tl). After preliminary measurements, the 
profiles of burn-up, rectified by attenuation, were measured. Once 
the efficiency of the detector was determined, the calculation of the 
burn-up was made; for the element No. 144, a value of 21.6 +- 2.9 
g was obtained to be compared with the value 21.9 g which was 
the evaluation made by the operators. (Author). 


20192 (DOE/ER/75346-T1) Investigation of the low enrich- 
ment conversion of the Texas A and M Nuclear Science Center 
Reactor: Final report. Reuscher, J.A. Texas A and M Univ., Col- 
lege Station, TX (USA). Nuclear Science Center. [1988]. 99p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG07-87ER75346. Order Number DE91005588. Source: OSTI; 
NTIS; GPO Dep. 

The use of highly enriched uranium as a fuel research reactors is 
of concern due to the possibility of diversion for nuclear weapons 
applications. The Texas A&M TRIGA reactor currently uses 70% 
enriched uranium in a FLIP (Fuel Life improvement Program) fuel 








element manufactured by General Atomics. Thus fuel also contains 
1.5 weight percent of erbium as a burnable poison to prolong 
useful core life. US university reactors that use highly enriched ura- 
nium will be required to covert to 20% or less enrichment to satisfy 
Nuclear Regulatory Commission requirements for the next core 
loading if the fuel is available. This investigation examined the fea- 
sibility of a material alternate to uranium-zirconium hydride for LEU 
conversion of a TRIGA reactor. This material is a beryllium oxide 
uranium dioxide based fuel. The theoretical aspects of core physics 
analyses were examined to assess the potential advantages of the 
alternative fuel. A basic model was developed for the existing core 
configuration since it is desired to use the present fuel element grid 
for the replacement core. The computing approach was calibrated 
to the present core and then applied to a core of BeO-UO> fuel el- 
ements. Further calculations were performed for the General 
Atomics TRIGA low-enriched uranium zirconium hydride fuel. 


20193 (INIS-mf—-12827, pp. 305-311) TANK - a computer 
code for the two-dimensional modelling of transient behaviour 
in research reactors. Ellis, R.J. (Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research’ Establish- 
ment); Smith, H.J.; Carlson, P.A. Canadian Nuclear Society, 
Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 28. annual 
conference of the Canadian Nuclear Association and the 9. annual 
conference of the Canadian Nuclear Society, Winnipeg (Canada), 
12-15 Jun 1988). In Proceedings of the Canadian Nuclear Society 
ninth annual conference, 1988. Order Number DE91631981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Computer simulations of transient behaviour are needed in the 
safety assessment of a nuclear reactor. TANK (1,2,3), a two- 
dimensional two-neutron-energy-group space-time reactor kinetics 
computer code, is being developed at the Whiteshell Nuclear Re- 
search Establishment as a tool to simulate transients in the 
MAPLE class of research reactors. TANK was used to analyze a 
variety of postulated reactivity insertion transients in both UO2- and 
metallic-fuelled MAPLE Research Reactors. The results of prelimi- 
nary transient simulations are discussed in this paper. 


20194 (INIS-mf—12827, pp. 320-324) Satety-related parame- 
ters for the MAPLE research reactor and a comparison with 
the IAEA generic 10-MW research reactor. Carison, P.A. (Atomic 
Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment); Lee, A.G.; Smith, H.J.; Ellis, R.J. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1988. 488p. 
(CONF-880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Society ninth annual conference, 1988. Or- 
der Number DE91631981. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A summary is presented of some of the principal safety-related 
physics parameters for the MAPLE Research Reactor, and a com- 
parison is given to the IAEA Generic 10-MW Reactor. This 
provides a means to assess the operating conditions and fuelling 
requirements for safe operation of the MAPLE Research Reactor 
under accepted standards. 


20195 (INIS-mf—12827, pp. 332-338) Prediction and mee- 
surement of three-dimensional turbulent jets under suction 
and countercurrent flows in a MAPLE-type test facility. Shim, 
S.Y. (Atomic Energy of Canada Ltd. Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment); Kowalski, J.E.: Bax- 
ter, D.K.; Hembroff, R.L. Canadian Nuclear Society, Toronto, ON 
(Canada). 1988. 488p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). In Proceedings of the Canadian Nuclear Society ninth an- 
nual conference, 1988. Order Number DE91631981. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Flow patterns in the 1/5-scale hydraulic model of the MAPLE 
(Multipurpose Applied Physics Lattice Experimental) research reac- 
tor were observed experimentally and were simulated numerically. 
The study was necessary to ensure that the core jet, which con- 
tains short-lived high-level radionuclides, is contained in the open 
chimney of MAPLE under normal operating conditions. Two se- 
lected experiments were simulated using a three-dimensional flow 
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model, MAPL3D, to study the effects of chimney height and core 
velocity on the flow patterns in the chimney. The numerical results 
correctly predicted these effects and the unique flow patterns in the 
chimney. 


20196 (INIS-mf—12834) The 33 years of research reactors 
in JAERI. Japan Atomic Energy Research Inst., Tokai, ibaraki 
(Japan). Tokai Research Establishment. Nov 1990 210p. (in Japan- 
ese). Order Number DE91768128. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The development and utilization of atomic energy in Japan 
began with the installation of JRR-1 reactor which attained the criti- 
cality in August, 1957, thus the third fire was lighted for the first 
time in Japan. JRR-2 was constructed as a full scale versatile re- 
search reactor, which attained the criticality in October, 1960, and 
since 1962, it has accomplished the role of the reactor for joint uti- 
lization. JRR-3 is the first reactor made in Japan by concentrating 
Japanese technologies in it, to develop and improve Japanese 
atomic energy technology. It attained the criticality in September, 
1962, and has been used as a versatile research reactor. In 1960, 
Research Reactor Management Department was founded. JRR-4 
was constructed as the research reactor for shielding for develop- 
ing a nuclear-powered ship, which attained the criticality in 
January, 1965. The first hot laboratory in Japan for carrying out the 
post-irradiation test on the fuel and materials irradiated in these re- 
search reactors was installed in 1961. The JRR-1 was stopped in 
September, 1968, and is used as the commemorative exhibition 
hall. The JRR-3 was reconstructed, and attained the criticality in 
March, 1990, using 20 % enriched uranium fuel. The course of the 
research reactors for 33 years is reported. (K.1.). 


20197 (KAERI/RR-909/90) The development and 
nization of nuclear fuel technology for KMRR. Kim, Dong Hoon 
(Korea Advanced Energy Research Inst., Daeduk (Republic of Ko- 
tea)); Suk, Ho Chun; Kuk, Il Hiun. Korea Atomic Energy Research 
Inst., Daeduk (Republic of Korea). Jun 1990. 461p. (in Korean). 
Order Number DE91630688. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A driver fuel is needed for the safe and efficient operation of 
KMRR. The purpose of this project is to design and fabricate the 
KMRR fuel by our own technology. The works for 1989/1990 have 
been done as follows: (i) The design manual, preliminary technical 
specification, test specification for flow test, and KMRR fuel bundle 
drawings in which the diameters of impedance plate was included, 
and the swelling models for the fuel meat. (ii) The fabrication 
process technologies of the fuel meat production including an inno- 
vation process such as atomizing the melt in rapid solidification 
and assembling. (iii) Casting alloys, heat treatment, comminution, 
blending, extrusion, surface treatment, cladding, plug welding, pro- 
duction of end plate, quality control systems, process control 
systems. (iv) The criticality calculations on 5 major fabrication pro- 
cesses. (author). 


20198 (ORNL/TM-11807) Bulk Shielding Facility semian- 
nual report Ju ber 1990. Laughlin, D.L.; Coleman, G.H. 
Oak Ridge National Lab., TN (USA). Jun 1991. 20p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
Order Number DE91013056. Source: OSTI; NTIS; GPO Dep. 

This report documents activities during the reporting period. The 
Bulk Shielding Reactor (BSR) remained shut down during July, 
August, September, October, November, and December. Water- 
quality control in both the reactor primary and secondary cooling 
systems was satisfactory. The Pool Critical Assembly (PCA) re- 
mains shut down. 10 tabs. 


20199 (PNL-7603) Test plan for coupon autoclave corro- 
sion testing. Clemmer, R.G. Pacific Northwest Lab., Richland, WA 
(USA). Apr 1991. 24p. Sponsored by USDOE, Washington. DC 
(USA). DOE Contract ACO6-76RL01830. (TTDP—4.1-TP2). Order 
Number DE91012130. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 
The light-water reactor (LWR) tritium target is being developed at 
Pacific Northwest Laboratory for the US Department of Energy Of- 
fice of New Production Reactors. For the LWR target, tritium is 
contained in the target by control of tritium permeation through the 
barrier cladding tubes. The tubes may have permeation barriers on 
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the inside and outside surfaces. Tritium containment of cladding 
tubes is tested in autoclaves with water chemistry conditions proto- 
typic of a LWR. Test specimens are tubes up to 15 ft long. The 
tests now are being set up for 4-ft lengths. Longer autoclaves can 
be built to accommodate longer lengths. The goals are to test the 
statistical distribution and to test parametric conditions. The statisti- 
cal distribution is determined by a set of identical tests at nominal 
test conditions. Parametric tests include several factors such as 
time, temperature, pressure, and microstructure. Each autoclave 
test setup uses one specimen with one end welded closed. The 
closed end of the specimen tube is inserted into an autoclave. The 
other end extends through the top flange of the autoclave and is 
sealed by mechanical fittings. Tritium gas is introduced to the in- 
side of the tube. The tritium source is a piece of SAES getter 
containing approximately 20 Ci of tritium in the form of zirconium 
hydride. The tritium partial pressure is kept constant by controlling 


the temperature of the source. Samples of the water are assayed 


to determine tritium permeation. 6 refs., 1 fig., 2 tabs. 


2207 Plutonium and Isotope Production Reactors 
Refer also to citation(s) 19695, 20121, 20224, 20241, 20744 


20200 (AECL-9926(v.1), pp. 278-287) The TRIAD3 code for 
NRU reactor simulation. Atfield, M.D. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.). Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River Nu- 
clear Labs.; International Atomic Energy Agency, Vienna (Austria). 
Mar 1990. (CONF-891027-: International symposium on research 
reactor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 317p. Order 
Number DE91632039. Source: OSTI; NTIS (US Sales Only); INIS. 

The NRU research reactor is difficult to simulate due to its ex- 
treme heterogeneity. The simulation code system used for the last 
25 years has given deteriorating results as more complex rod 
assemblies have been installed in the core. To the remedy this sit- 
uation, various options for improving the code were studied. These 
included modelling the axial dimension, an improved representation 
of the lattice split, and using a better cell code (WIMS) to derive 
the homogenized cell parameters; but perhaps the most significant 
was the introduction of discontinuity factors, which account for the 
fact that the homogenized cell fluxes are not continuous across a 
cell interface. This improved diffusion-theory methodology gave 
much better comparison with careful measurements, taken in a 
zero-power reactor for certain NRU assemblies, than did the usual 
diffusion theory. A new, modular code system was written to incor- 
porate these improvements, and it is now in a commissioning 
phase. The code is operated through an interactive monitor. 
Results so far are encouraging, although differences from the mea- 
sured power distribution in NRU are still significant. 


20201 (AECL-9926(v.3), pp. 967-977) New irradiation tacili- 
ties in the Oak Ridge High Flux Isotope Reactor (HFIR). Thoms, 
K.R. (Oak Ridge National Lab., TN (USA)); Montgomery, B.H.; 
West, C.D. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.; International Atomic Energy 
Agency, Vienna (Austria). Mar 1990. (CONF-891027-: International 
symposium on research reactor safety, operations and modifica- 
tions, Chalk River (Canada), 23-27 Oct 1989). In Proceedings of 
the international symposium on research reactor safety operations 
and modifications. 610p. Order Number DE91003108. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Modifications have been made to the High Flux Isotope Reactor 
(HFIR) which permit the operation of instrumented irradiation cap- 
sules in the target region, and more and larger capsules in the 
removable beryllium region. As many as two instrumented target 
capsules can now be accommodated and positions for up to eight 
46-mm-diam instrumented capsules are now available in the re- 
movable beryllium region. One instrumented target capsule has 
already been irradiated and new capsules have been prepared for 
irradiation in the removabie region. 


20202 (AECL-9926(v.3), pp. 1003-1014) In-service inspec- 
tion at the High Flux Reactor (HFR) petten, purpose, methods 
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and evaluation. Cundy, M. (Commission of the European Commu- 
nities, Petten (Netherlands). Joint Nuclear Research Center); 
Parramore, D.R.; Greenwood, W.K.; Brown, R.S.; Schinkel, J. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.; International Atomic Energy Agency, Vienna 
(Austria). Mar 1990. (CONF-891027-—: International symposium on 
research reactor safety, operations and modifications, Chalk River 
(Canada), 23-27 Oct 1989). In Proceedings of the international 
symposium on research reactor safety operations and modifica- 
tions. 610p. Order Number DE91003108. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The HFR was out of operation during 1984 for replacement of 
the aluminum reactor vessel which had suffered irradiation damage 
after 20 years of operation. The design philosophy for the new ves- 
sel is that the reactor can operate provided that it can be 
demonstrated that the vessel contains no critical defects. This 
requires knowledge of the material properties together with infor- 
mation on likely defect sizes. As a consequence the ability to 
inspect in-service is an important factor in the vessel design. This 
is discussed further in the paper. The whole inspection programme 
includes ultrasonic, eddy current, dimensional and visual inspec- 
tion. The inspection equipment and methods are described, 
concentrating mainly on the ultrasonic and eddy current 
techniques. The paper concludes with a consideration of the signifi- 
cance of the findings in relation to vessel life, having regard also 
for the degradation of the vessel material fracture properties. 


20203 (AECL-9926(v.3), pp. 1195-1204) Use of the Power 
Burst Facility tor boron neutron capture therapy. Crocker, J.G. 
(Idaho National Engineering Lab., Idaho Falls, ID (USA)); 
Griebenow, M.L.; Leatham, J. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.; Interna- 
tional Atomic Energy Agency, Vienna (Austria). Mar 1990. 
(CONF-891027—: International symposium on research reactor 
safety, operations and modifications, Chalk River (Canada), 23-27 
Oct 1989). In Proceedings of the international symposium on re- 
search reactor safety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 

A program is under development at the idaho National Engineer- 
ing Laboratory (INEL) that involves using the Power Burst Facility 
(PBF) for research into boron neutron capture therapy (BNCT). 
BNCT utilizes the ionizing energy from boron-neutron capture to 
stop reproduction of or destroy cells in cancerous tissue in a two- 
step process. The first step is to selectively concentrate a boron 
isotope within the tumor cell, that when activated by neutron cap- 
ture emits highly ionizing, short range particles. The second step 
involves activation of the isotope only in the vicinity of the tumor 
with a narrow neutron beam. The ('°Bjn,4He]’Li) reaction with 
thermal neutrons produces fission products with track lengths ap- 
proximately equal to a cell diameter. The INEL program includes 
the modification of the PBF by the addition of a filer and treatment 
area. The filter will down-scatter high energy neutrons into the ep- 
ithermal range and remove thermal neutrons and excessively 
damaging gamma components. The intense source of epithermal 
neutrons from PBF is considered necessary to achieve optimum 
therapy for deep-seated tumors with minimum damage to surface 
tissue. THe neutron filter conceptualized for PBF utilizes aluminum 
and heavy water to down-scatter neutrons into the proper energy 
range. Bismuth will be used for gamma shielding and cadmium will 
remove the thermal neutron contaminant from the beam. The INEL 
program leads to human clinical trials at PBF which are intended to 
prove that brain tumors can be successfully treated through nonin- 
vasive techniques. Further research into BNCT at PBF for other 
cancer types is also anticipated. 


20204 (AECL-9926(v.3), pp. 1326-1334) Operating and 
safety features of the MAPLE reactor. Lidstone, R.F. (Atomic En- 
ergy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment); Gillespie, G.E.; Lee, A.G. Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.; International Atomic Energy Agency, Vienna (Austria). Mar 
1990. (CONF-891027-: International symposium on research reac- 
tor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 





research reactor safety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 

Atomic Energy of Canada Limited is developing the MAPLE re- 
actor as a multipurpose neutron source for small-scale materials 
analysis and testing, for radioisotope production, and for scientific, 
medical, and commercial applications of neutron beams. The basic 
concept incorporates a compact H2O-cooled and -moderated core 
fueled by low-enrichment-uranium fuel rods within a D2O primary 
reflector. This results in strong fast and intermediate neutron fluxes 
per unit power within the core and very thermal neutron 
fluxes at irradiation facilities in the core and reflector. Notwithstand- 
ing MAPLE's novel configuration, its safety characteristics are 
similar to those of typical pool-type reactors fueled with low- 
enrichment uranium. MAPLE facilities may be oriented to various 
applications of contemporary interest. A 1-MW, MAPLE facility can 
generate key medical radioisotopes, e.g. °*Mo, for a regional 
health-care system and also perform sensitive neutron-activation 
analysis. Via the of peak perturbed thermal neutron 


production 
fluxes above 1 X 10'® ncenter dotm—*center dots—', a MAPLE of 
6 MW or more can facilitate advanced neutron-beam research. At 
higher operating powers (10-20 MW;), MAPLE can serve as the 
basis for a fully independent national nuclear program. 


20205 (HW-29132) Severe pitting attack of pile process 

tubes and . Lewis, M.; Rohrbacher, R.A. General Electric 
Co., Richland, WA (USA). Hanford Atomic Products Operation. 30 
Jun 1953. 86p. by USDOE, Washington, DC (USA). 
DOE Contract ACO6-76RL01830. Order Number DE91012976. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Between October 1951 and October 1952 the F Pile of Hanford 
Atomic Products Operation was forced a number of times to stop 
operation temporarily because water leaks in the process tubes 
allowed large amounts of cooling water to enter the graphite mod- 
erator. Beginning in June 1952, a different phenomenon was 
observed. A leaking tube was discovered at F Pile that was not 
stuck in the channel. Furthermore, by a new technique using a dye 
solution, the hole in the tube was found. Large, discrete pits were 
found on the inside wall of this tube at the point where it leaked. 
The leak was through a pin hole at the base of one of the pits. At- 
tack on this tube obviously started inside the tube and worked its 
way out. Most of the tubes that have been removed from F Pile 
between June 1952 and September 1952, and both leaking tubes 
what were found in D Pile, were attacked from the inside. Slug 
sethaty halo anh heund ie © Pnoah 8 Be af oltine attack that 
may be caused by the same phenomenon. This slug jacket pitting 
attack, which is more severe than any that has been encountered 
to date, occurred concurrently with the pitting attack on the tubes. 
A description of the nature of this pitting attack and hypothesis to 
explain its causes are described in this report. 


20206 (NUREG/CR-4893) Technical findings report tor 
Generic Issue 135: Steam Generator and Steam Line Overfill 
Issues. Nuclear Regulatory Commission, Washington, DC (USA). 
Div. of Safety Issue Resolution; SCIENTECH, Inc., idaho Falls, ID 
(USA). May 1991. 105p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (USA). (SCIE-42-89). Source: OSTI; 
NTIS; INIS. 

A detailed review of the tasks and available literature pertaining 
to Generic Issue 135 (Gi 135), Steam Generator and Steam Line 
Overfill Issues, has been conducted and is documented in this 
technical findings report. The purpose of the review was to evalu- 
ate the current status of the issues and to determine whether 
sufficient information exists for resolution, or whether additional 
work is required for the 14 remaining subissues derived from GI 67 
associated with the four tasks of GI 135. The review indicates that 
because sufficient information exists for eight of the subissues they 
should no longer be pursued as part of Gi 135. Six of these eight 
subissues have been determined to be resolved, and the other two 
subissues, 67.3.1 and 67.9.0, are addressed in TMI Action Plan 
1.C.1 as well as in Unresolved Safety Issues A-47 and A-45 re- 
spectively. Two subissues (eddy current testing and supplemental 
tube inspection) are being handled as part of the effort to develop 
revisions of Regulatory Guides 1.83 and 1.121 and through exist- 
ing surveillance procedures. Two other subissues (sleeving and 
denting) have been conctuded to be of little safety significance and 
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have been designated as regulatory impact issues. The remaining 
two subissues, concerning reassessment of radiological conse- 
quences (67.5.1) and reevaluation of the steam generator tube 
rupture design basis event (67.5.2), are also being pursued as 
separate generic issues and should no longer be considered under 
GI 135. In addition, a data search and evaluation were conducted 
on the frequency and effects of steam generator overfill events 
(67.3.1). Potential mitigating actions were considered. It was con- 
cluded that the public health and safety risks associated with these 
events are relatively minor and do not justify additional mitigating 
actions or regulations. 70 refs., 5 tabs. 


2208 Propulsion Reactors 
Refer also to citation(s) 20065, 20235 


20207 (LA-11954-T) Experimental investigation of uranium 
dicarbide densification and the influence of free carbon diftu- 
sion. Chidester, K.M. Los Alamos National Lab., NM (USA). Apr 
1991. 91p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. Order Number DE91010893. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Thesis. Submitted to University of New Mexico, Albuquerque, 


Because UC, fuel is being considered for space reactor applica- 
tions, an investigation of process parameters and densification 
mechanisms for this fuel was conducted for the DOE. Uranium di- 
carbide feed powder was prepared by carbothermic reduction of 
uranium dicarbide and graphite at 2050 K in vacuum. Uranium di- 
carbide pellets were prepared by cold pressing at 110 MPa and 
sintering at 2370 K in contact with niobium, tantalum, or tungsten 
substrates in argon, argon-hydrogen, and vacuum atmospheres. 
Argon proved to be the most effective for sintering. A high density 
front was observed to move through the pellets, starting from the 
peliet-metal substrate interface. The primary factor controlling this 
phenomenon is the diffusion of carbon from the uranium dicarbide 
peliet into the metal substrate. When the carbon level reduces so 
that no free carbon is present, rapid densification of the uranium 
dicarbide occurs. The movement of the high density front can be 
predicted with carbon diffusion equations using the error function. 
The activation energy for the high density front movement was de- 
termined to be —130 to —180 Kcal/mole. An effective diffusion 
coefficient for carbon diffusion in UC2 and the movement of the 
densified region was measured at 8 x 10-” cm?/s. This technique 
can be used to control densification of uranium dicarbide and to 
control carbon level and grain size in sintered compacts. More in- 
formation on the fundamental carbon transport mechanism is 
necessary for complete understanding of the phenomenon. 54 
refs., 67 figs. 
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Refer also to citation(s) 19801, 19817, 19819, 20000, 20064, 
20077, 20078, 20105, 20106, 20112, 20368, 20372, 21028 


20208 (AECL-9327) A quick look at the post accident re- 
view meeting (PARM). Dastur, A.; Osborne, R.; Pendergast, D.; 
Primeau, D.B.; Snell, V.G.; Torgerson, D. Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations. 20 
Sep 1986. 66p. Order Number DE91631655. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The IAEA sponsored Post-Accident Review Meeting (PARM) for 
Chernobyl took place in Vienna from August 25 to 29, 1986. A re- 
port by the International Nuclear Safety Advisory Group Fae gs: 
and the group of experts supporting them is under preparation and 
will be available later in September. In view of the i of the 
meeting, this report has been prepared by the AECL Conference 
delegation to provide more rapid feedback. Since digestion of the 
information will take much more time, we have attempted to stick to 
what we heard, avoiding speculation unless absolutely necessary. 
Since the Chernobyl event was so seridus, it is essential that the 
root causes be identified, in order to avoid a related occurrence. It 
is necessary that the design and operation of CANDU reactors be 
carefully reviewed to identify, if any, of the lessons have any rele- 
vance. This must be done thoroughly and without complacency. 
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20209 (AECL-9926(v.3), pp. 1177-1194) Development of 
small reactor safety criteria in Canada. Ernst, P.C. (McMaster 
Univ., Hamilton, ON (Canada)); French, P.M.; Axford, D.J.; Snell, 
V.G. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.; International Atomic Energy Agency, 
Vienna (Austria). Mar 1990. (CONF-891027-—: International sympo- 
sium on research reactor safety, operations and modifications, 
Chalk River (Canada), 23-27 Oct 1989). In Proceedings of the in- 
ternational symposium on research reactor safety operations and 
modifications. 610p. Order Number DE91003108. Source: OSTI; 
NTIS (US Sales Only); INIS. 
A number of new small reactor designs have been proposed in 
Canada over the last several years and some have reached the 
where licensing discussions have been initiated with the 
Atomic Energy Control Board (AECB). An_ inter-organizational 
Small Reactor Criteria (SRC) working group was formed in 1988 to 
propose safety and licensing criteria for these small reactors. Two 
levels of criteria are proposed. The first level forms a safety philos- 
ophy and the second is a set of criteria for specific reactor 
applications. The safety philosophy consists of three basic safety 
objectives together with evaluation criteria, and fourteen fundamen- 
tal principles measured by specific criteria, which must be 
implemented to meet the safety objectives. Two of the fourteen 
principles are prime: defence in depth, and safety culture; the 
other twelve principles can be seen as deriving from them. A bene- 
fit of this approach is that the concepts of defence in depth and 
safety culture become well-defined. The objectives and principles 
are presented in the paper and their criteria are summarized. The 
second level of criteria, under development, will form a safety ap- 
plication set and will provide small reactor criteria in a number of 
general areas, such as regulatory process and safety assessment, 
as well as for specific reactor life-cycle activities, from siting 
through to decommissioning. The criteria are largely deterministic. 
However, the frequencies and consequences of postulated acci- 
dents are assessed against numerical criteria to assist in judging 
the acceptability of plant design, operation, and proposed siting. All 
criteria proposed are designed to be testable in some evidentiary 
fashion, readily enabling an assessment of compliance for a given 
proposal. 


20210 (ANL-91/13) Design-development and operation of 
the Experimental Bolling-Water Reactor (EBWR) facility, 1955— 
1967: EBWR D&D Project. Boing, LE.; Wimunc, E.A.; 
Whittington, G.A. Argonne National Lab., IL (USA). Nov 1990. 25p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. Order Number DE91013283. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Experimental Boiling-Water Reactor (EBWR) was designed, 
built, and operated to provide experience and engineering data that 
would demonstrate the feasibility of the direct-cycle, boiling-water 
reactor and be applicable to improved, larger nuclear power sta- 
tions; and was based on information obtained in the first test 
boiling-water reactors, the BORAX series. EBWR initially produced 
20 MWi(t), 5 MW(e); later modified and upgraded, as described and 
illustrated, it was operated at up to 100 MWit). The facility fulfilled 
its primary mission — demonstrating the practicality of the direct- 
boiling concept — and, in fact, was the prototype of some of the first 
commercial plants and of reactor programs in some other countries. 
After successful completion of the Water-Cooled Reactor Program, 
EBWR was utilized in the joint Argonne-Hanford Plutonium Recycle 
Program to develop data for the utilization of plutonium as a fuel in 
light- water thermal systems. Final shutdown of the EBWR facility 
followed the termination of the latter program. 13 refs., 12 figs. 


20211 


(ANL/CP-72573) Seismic response analyses of base 
isolated structures with high damping elastomeric bearings. 
Wang, C.Y. (Argonne National Lab., IL (USA)); Tang, Y.; Chang, 
Y.W.; Seidensticker, R.W.; Marchertas, A.H. Argonne National 
Lab., IL (USA). [1991]. 28p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. (CONF-910602-38: 
American Society of Mechanical Engineers (ASME) pressure ves- 


sels and piping conference, San Diego, CA (USA), 23-27 Jun 
1991). Order Number DE91011843. Source: OSTI; NTIS; GPO 
Dep. 
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Seismic response analysis of base-isolated structures with high 
damping elastomeric bearings is described. Emphasis is placed on 
the adaptation of a nonlinear constitutive model for the isolation 
bearing together with the treatment of foundation embedment for 
the soil-structure-interaction analysis. The constitutive model re- 
quires six input parameters derived from bearing experimental data 
under sinusoidal loading. The characteristic behavior of bearing, 
such as the variation of shear modulus and material damping with 
the change of maximum shear deformation, can be captured 
closely by the formulation. In the treatment of soil embedment a 
spring method is utilized to evaluate the foundation input motion as 
well as soil stiffness and damping. The above features have been 
incorporated into a three-dimensional system response program, 
SISEC, developed at Argonne National Laboratory. Sample prob- 
lems are presented to illustrate the relative response of isolated 
and unisolated structures. 11 refs., 12 figs. 


20212 (BNL-45834) Seismic fragility evaluation of unrein- 
forced masonry walls. Park, Y.J. (Brookhaven National Lab., 
Upton, NY (USA)); Hofmayer, C.H.; Reich, M.; Lee, S.K. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 7p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910817—7: 11. international conference 
on structural mechanics in reactor technology, Tokyo (Japan), 18- 
23 Aug 1991). Order Number DE91009465. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A practical analysis scheme to evaluate the seismic fragility of un- 
reinforced masonry walls which are used to various places in older 
reactor facilities is presented. Among the several failure modes for 
such walls, the out-of-plane bending failure is considered to be a 
major risk contributor in seismic PRA studies. In order to evaluate 
this failure mode, the use of an equivalent linear approximation 
method is examined based on comparisons with available test data 
and nonlinear time history analyses. 6 refs., 4 figs., 3 tabs. 


20213 (BNL-45947) On-line process failure diagnosis: The 
necessity and a comparative review of the methodologies. 
Kim, |.S. Brookhaven National Lab., Upton, NY (USA). [1991]. 9p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910714—11: International topical meet- 
ing on safety of thermal reactors, Portland, OR (USA), 21-25 Jul 
1991). Order Number DE91011718. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Three basic approaches to process failure management are 
defined and discussed to elucidate the role of diagnosis in the op- 
eration of nuclear power plants. The rationale for the necessity of 
diagnosis is given from various perspectives. A comparative review 
of some representative diagnostic methodologies is presented and 
their shortcomings are discussed. Based on the insights from the 
review, the desirable characteristics from the review, the desirable 
characteristics of advanced diagnostic methodologies are derived 
from the viewpoints of failure detection, diagnosis, and correction. 
11 refs. 


20214 (BNL-NUREG-—45835) Prediction of high level vibra- 
tion test results by use of available inelastic analysis 
techniques. Hofmayer, C.H. (Brookhaven National Lab., Upton, NY 
(USA)); Park, Y.J.; Costello, J.F. Brookhaven National Lab., Upton, 
NY (USA). [1991]. 7p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-910817-6: 11. international conference on structural me- 
chanics in reactor technology, Tokyo (Japan), 18-23 Aug 1991). 
Order Number DE91009437. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of a cooperative study between the United States and 
Japan, the US Nuclear Regulatory Commission and the Ministry of 
International Trade and Industry of Japan agreed to perform a test 
program that would subject a large scale piping model to signifi- 
cant plastic strains under excitation conditions much greater than 
the design condition for nuclear power plants. The objective was to 
compare the results of the tests with state-of-the-art analyses. 
Comparisons were done at different excitation levels from elastic to 
elastic-plastic to levels where cracking was induced in the test 
model. The program was called the high Level Vibration Test 
(HLVT). The HLVT was performed on the seismic table at the Ta- 
dotsu Engineering Laboratory of Nuclear Power Engineering Test 
Center in Japan. The test model was constructed by modifying the 
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1/2.5 scale model of one loop of a PWR primary coolant system 
which was previously tested by NUPEC as part of their seismic 
proving test program. A comparison of various analysis techniques 
with test results shows a higher prediction error in the detailed 
strain values than in the overall response values. This prediction 
error is magnified as the plasticity in the test model increases. 
There is no significant difference in the peak responses between 
the simplified and the detailed analyses. A comparison between 
various detailed finite element model runs indicates that the mate- 
rial properties and plasticity modeling have a significant impact on 
the plastic strain responses under dynamic loading reversals. 5 
refs., 12 figs. 


20215 (CONF-910602-22) Preliminary test results from the 
HSST shalliow-crack fracture toughness pr . Theiss, T.J. 
(Oak Ridge National Lab., TN (USA)); Robinson, G.C.; Rolfe, S.T. 
Oak Ridge National Lab., TN (USA). [1991]. 14p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (USA). DOE 
Contract AC05-840R21400. From American Society of Mechanical 
Engineers (ASME) pressure vessels and piping conference; San 
Diego, CA (USA); 23-27 Jun 1991. Order Number DE91010147. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Heavy Section Steel Technology (HSST) Program under 
sponsorship of the Nuclear Regulatory Commission (NRC) is inves- 
tigating the influence of crack depth on the fracture toughness of 
reactor pressure vessel steel. The ultimate goal of the investigation 
is the generation of a limited data base of elastic-plastic fracture 
toughness values appropriate for shallow flaws in a reactor pres- 
sure vessel and the application of this data to reactor vessel life 
assessments. It has been shown that shallow-flaws play a domi- 
nant role in the probabilistic fracture mechanics analysis of reactor 
pressure vessels during a pressurized-thermal-shock event. In 
addition, recent research has shown that the crack initiation tough- 
ness measured using specimens with shallow flaws is greater that 
the toughness determined with conventional, deeply notched speci- 
mens at temperatures within the transition region for non-nuclear 
steels. The influence of crack depth on the elastic-plastic fracture 
toughness for prototypic reactor material is being investigated. Pre- 
liminary results indicate a significant increase in the toughness 
associated with shallow-flaws which has the potential to signifi- 
cantly impact the conditional probability of vessel failure. 8 rets., 4 
figs., 1 tab. 


20216 (CONF-910602-24) Heavy-Section Steel Technology 
Program fracture issues. Pennell, W.E. Oak Ridge National Lab., 
TN (USA). [1991]. 10p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (USA). DOE Contract AC05-840R21400. 
From American Society of Mechanical Engineers (ASME) pressure 
vessels and piping conference; San Diego, CA (USA); 23-27 Jun 
1991. Order Number DE91010140. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Large-scale fracture mechanics tests have resulted in the identifi- 
cation of a number of fracture-technology issues. Identification of 
additiona! issues has come from the reactor vessel materials- 
irradiation test program and from reactor operating experience. 
This paper provides a review of fracture issues with an emphasis 
on their potential impact on a reactor vessel pressurized-thermal- 
shock (PTS) analysis. Mixed-mode crack propagation emerges as 
a major issue, due in large measure to the poor performance of 
existing models for the prediction of ductile tearing. Rectification of 
ductile tearing technology deficiencies may require extending the 
technology to include a more complete treatment of stress-state 
and loading history effects. The effect of cladding on vessel 
fracture remains uncertain to the point that it is not possible to de- 
termine at this time if the net effect will be positive or negative. 
Enhanced fracture toughness for shallow flaws has been demon- 
strated for low-strength structural steels. Demonstration of a similar 
effect in reactor pressure vessel steels could have a significant 
beneficial effect on the probabilistic analysis of reactor vessel frac- 
ture. Further development of existing fracture-mechanics models 
and concepts is required to meet the special requirements for frac- 
ture evaluation of circumferential flaws in the welds of ring-forged 
vessels. Fracture technology advances required to address the 


issues discussed in this paper are the major objective for the ongo- 
ing Heavy-Section Steel Technology (HSST) Program at Oak Ridge 
National Laboratory (ORNL). 22 refs., 18 figs. 


20217 (CONF-910739-13) An analysis of molten-corium- 
induced failure of drain pipes in BWR Mark 2 containments. 
Taleyarkhan, R.P. (Oak Ridge National Lab., TN (USA)); Podowski, 
M.Z. Oak Ridge National Lab., TN (USA). [1991]. 12p. Sponsored 
by USDOE, Washington, DC (USA); Nuclear Regulatory Commis- 
sion, Washington, DC (USA). DOE Contract AC05-840R21400. 
From ASME/AIChE/ANS national heat transfer conference; Min- 
neapolis, MN (USA); 26-31 Jul 1991. Order Number DE91011365. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This study has focused on mechanistic simulation and analysis 
of potential failure modes for inpedestal drywell drain pipes in the 
Limerick boiling water reactor (BWR) Mark 2 containment. Physical 
phenomena related to surface tension breakdown, heatup, melting, 
ablation, crust formation and failure, and core material relocation 
into drain pipes with simultaneous melting of pipe walls were mod- 
eled and analyzed. The results of analysis have been used to 
assess the possibility of drain pipe failure and the resultant loss of 
pressure-suppression capability. Estimates have been made for the 
timing and amount of molten corium released to the wetwell. The 
study has revealed that significantly different melt progression se- 
quences can result depending upon the failure characteristics of 
the frozen metallic crust which forms over the drain cover during 
the initial stages of debris pour. Another important result is that it 
can take several days for the molten fuel to ablate the frozen 
metallic debris layer — if the frozen layer has cooled below 1100 K 
before fuel attack. 10 refs., 3 figs., 4 tabs. 


20218 (CONF-910817-9) Fracture mechanics assessment 
of PWR vessel integrity Incorporating dynamic crack arrest 
data above 220 MPa,/m. Dickson, T.L.; Cheverton, R.D. Oak 
Ridge National Lab., TN (USA). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 
11. international conference on structural mechanics in reactor 
technology; Tokyo (Japan); 18-23 Aug 1991. Order Number 
DE91009916. Source: OSTI; NTIS; INIS; GPO Dep. 

The present rules and criteria regarding the PTS issue, as estab- 
lished by the US Nuclear Regulatory Commission (NRC), are the 
PTS rule (Code of Federal Regulations, 1985) and Nuclear Regu- 
latory Guide 1.154 (Regulatory Guide 1.154, 1987). The PTS rule 
specifics screening criteria in the form of limiting values of refer- 
ence nil ductility temperature (RTyjpr) of the reactor pressure 
vessel. Also, the PTS rule requires that a plant specific safety anal- 
ysis must be performed for any plant that a utility seeks to operate 
beyond the screening criteria. Nuclear Regulatory Guide 1.154 pro- 
vides guidance for utilities on how to perform the plant specific 
analysis. It references the IPTS study as an acceptable methodol- 
ogy for performing the probabilistic fracture mechanics portion of 
the plant specific analysis and specifies that the frequency of ves- 
sel failure due to PTS shall not exceed 5 x 10-® failures per 
reactor year. Since the IPTS Program was completed, the Heavy 
Section Steel Technology (HSST) Program has conducted several 
large specimen fracture mechanics experiments which demon- 
strated that prototypical reactor pressure vessel steels are capable 
of arresting a crack propagating in the cleavage mode at fracture 
toughness values considerably above 220 MPa,/m, the implicit 
limit of the American Society of Mechanical Engineers (ASME) 
Code and the maximum value included in the IPTS studies. The 
purpose of this paper is to investigate the potential impact of the 
enhanced crack arrest data on the results of probabilistic fracture 
mechanics analyses. 12 refs., 5 figs. 


20219 (CONF-910817—11) Assessment of ductile fracture 
methodology based on applications to large-scale experi- 
ments. Bass, B.R. (Oak Ridge National Lab., TN (USA)); Pugh, 
C.E.; Keeney-Walker, J.; Schulz, H.; Sievers, J. Oak Ridge 
National Lab., TN (USA). [1991]. 13p. Sponsored by Nuclear Reg- 
ulatory Commission, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 11. international conference on structural 
mechanics in reactor technology; Tokyo (Japan); 18-23 Aug 1991. 
Order Number DE91009920. Source: OSTI: NTIS; INIS: GPO Dep. 

A summary of the present status of the Project for Fracture Anal- 
ysis of Large-Scale International Reference Experiment (FALSIRE) 
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is given. Fracture assessments compiled from Project FALSIRE for 
five pressurized-thermal-shock experiments are compared. Some 
observations are made concerning predictive capabilities of the 
fracture methodologies used in these assessments. 9 refs., 9 figs., 
4 tabs. 


20220 (DOE/ID-10321) Passive ALWR source term: Ad- 
vanced Reactor Severe Accident Program. Leaver, D.E. 
(TENERA, L.P., San Jose, CA (USA)); Blanchard, D.; Denning, R.; 
Hobbins, R.; Metcalf, J.; Osetek, D.; Pasedag, W.; Ritzman, R. EG 
and G Idaho, Inc., Idaho Falls, ID (USA). Feb 1991. 209p. Spon- 
sored USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. Order Number DE91013236. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The purpose of this report is to provide technical support for the 
physically-based source term which is proposed as the licensing 
design basis fission product release from a major core accident for 


the Passive Advanced Light Water Reactor (ALWR) in Volume 3, 


Section 5 of the ALWR Requirements Document. A substantial 
body of new research motivated by the Three Mile Island (TMI) 
accident is maturing, and the ALWR Requirements Document pro- 
vides an opportunity to incorporate this experience in an updated 
source term. This update will provide a more rational basis for Pas- 
sive ALWR accident mitigation system designs, particularly where 
the designs afford opportunities for improvement and innovation. 
Great attention has been paid to accident prevention in the ALWR 
Requirements Document which will reduce the likelihood of core 
damage by an order of magnitude or more compared to earlier 
LWR designs. Nonetheless, for defense-in-depth the Passive 
ALWR source term is based on evaluation of a core damage event. 
Selection of this core damage event and the associated quantifica- 
tion of the fission product release were done in a conservative, yet 
physically-based manner so as to provide significant margin to the 
expected releases, given an ALWR accident, while avoiding non- 
physical assumptions which could produce mitigation system 
designs not well-suited to the important accidents. The physically- 
based source term presented in this report is intended for use in 


ALWR design basis analysis defining the radiological environment 
for plant systems and equipment and evaluating the offsite dose for 
emergency planning considerations. 100 refts., 18 figs., 44 tabs. 


20221 (EGG-M-90051) Practical experience with software 
tools to assess and improve the quality of existing nuciear 
analysis and safety codes. Marshall, N.H.; Marwil, E.S.; 
Matthews, S.D.; Stacey, B.J. EG and G Idaho, Inc., idaho Falls, ID 
(USA). [1990]. 12p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO7-761D01570. (CONF-901039-1: 2. nu- 
clear simulation symposium and mathematical modeling workshop, 
Schliersee (Germany, F.R.), 22-24 Oct 1990). Order Number 
DE91013219. Source: OSTI; NTIS; INIS; GPO Dep. 

Large nuclear analysis and safety computer codes written more 
than five years ago pose a unique problem from the standpoint of 
Software Quality Assurance (SQA). Most SQA techniques de- 
signed to manage the life cycle of new software development do 
not adequately address the risk factors of software developed be- 
fore these methodologies were well-defined or practiced. By 
defining the risks as related to factors such as correctness, reliabil- 
ity, maintainability, or portability, existing tools are used to assess 
these risks and provide an indication of the quality of the software. 
Within the constraints of schedule and budget, we have applied 
software tools and techniques to existing FORTRAN codes deter- 
mining software quality metrics and improving the code quality. 
Specifically discussed are INEL experiences in applying pretty 
printers, cross-reference analyzers, complexity analyzers, coverage 
analyzers, performance analyzers, and computer aided software 
engineering (CASE) tools and techniques. These have provided 
management with measures of the risk potential for individual pro- 
gram modules so that rational decisions can be made on resource 
allocation. Selected program modules have been modified to re- 
duce the complexity, achieve higher functional independence, and 
improve the code vectorization. 3 refs. 


20222 (EGG-M-90234) Is It possible to assure structural 
integrity and demonstrate life extension of older nuclear pip- 
ing systems built to ASA B31.1?. Burr, T.K.; Hawkes, G.L.; 
Morton, D.K.; Pace, N.E. EG and G idaho, Inc., Idaho Falls, ID 
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(USA). [1990]. 8p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC07-76ID01570. (CONF-900917-42: American 
Nuclear Society (ANS) topical meeting on the safety, status and fu- 
ture of non-commercial reactors and irradiation facilities, Boise, ID 
(USA), 30 Sep - 4 oct 1990). Order Number DE91012820. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Among the issues associated with older non-commercial reactors 
and irradiation facilities are (a) whether plant system designs are 
adequate relative to current industry standards and (b) whether 
degradation due to system aging adversely challenges the required 
margins of safety. These issues are being addressed at the Ad- 
vanced Test Reactor (ATR) as part of a continuous effort to assure 
that ATR plant systems and safety analyses are consistent with 
state-of-the-art technology, evolving industry standards, and 
lessons learned from industry experience (e.g., Three Mile Island 
and Chernobyl). This paper presents a methodology for reevaluat- 
ing loop experiment facility piping systems relative to concepts 
contained in the current ASME Boiler and Pressure Vessel Code, 
Section 3 and Section 11. Insights gained on the challenges associ- 
ated with reevaluating older piping systems for structural adequacy 
and life extension considerations are discussed. 14 refs., 3 figs. 


20223 (EGG-M-90248) The Advanced Test Reactor Strate- 
gic Evaluation Program. Buescher, B.J. EG and G Idaho, Inc., 
Idaho Falis, ID (USA). [1990]. 5p. red by USDOE, 
Washingten, DC (USA). DOE Contract AC07-76ID01570. (CONF- 
900917-40: American Nuclear Society (ANS) topical meeting on 
the safety, status and future of non-commercial reactors and irradi- 
ation facilities, Boise, ID (USA), 30 Sep - 4 oct 1990). Order 
Number DE91012809. Source: OSTI; NTIS; INIS; GPO Dep. 

A systematic evaluation of safety, environmental, and operational 
issues has been initiated at the Advanced Test Reactor (ATR). This 
program, the Strategic Evaluation Program (STEP), provides an 
integrated review of safety and operational issues against the stan- 
dards applied to licensed commercial facilities. In the review of 
safety issues, 18 deviations were identified which required prompt 
attention. Resolution of these items has been accelerated in the 
program. An integrated living schedule is being developed to ad- 
dress the remaining findings. A risk evaluation is being performed 
on the proposed corrective actions and these actions will then be 
formally ranked in order of priority based on considerations of 
safety and operational significance. Once the final ranking is com- 
pleted, an integrated schedule will be developed, which will include 
considerations of availability of funding and operating schedule. 3 
rets., 2 figs. 


20224 (EGG-M-90286) Performance indicator Program tor 
US Department of Energy reactors and facilities. Sastry, R. 
(USDOE, Washington, DC (USA)); Fielding, J.R.; Snyder, B.J.; 
Usher, J.; Boccio, J. EG and G Idaho, Inc., Idaho Falls, ID (USA). 
[1991]. 12p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC07-761D01570. (CONF-900917-43: American Nuclear 
Society (ANS) topical meeting on the safety, status and future of 
non-commercial reactors and irradiation facilities, Boise, ID (USA), 
30 Sep - 4 oct 1990). Order Number DE91013211. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) is developing a Pertor- 
mance Indicator (Pl) Program for all facilities. The objective is to 
periodically collect, statistically analyze and present pertormance- 
related information in a concise and consistent format for DOE and 
safety of facility operations. A set of 14 DOE-Hq. defined Pl’s has 
been established after review of programs used by other organiza- 
tions. Since July 1989, these Pl’s have been used in a trial 
program for eight diverse DOE facilities. Electronic reporting is di- 
rectly to the DOE Safety Performance Measurement System 
Computer. Results have demonstrated the feasibility and useful- 
ness of a DOE-wide P| Program and steps are being taken to 
include all DOE facilities. 4 refs., 2 figs., 2 tabs. 


20225 (EGG-M-—90418) Program to justity life extension of 
older nuclear piping systems. Burr, T.K.; Dwight, J.E. Jr.; Mor- 
ton, D.K. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1991]. 6p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. (CONF-910602-43: American Society of 





Mechanical Engineers (ASME) pressure vessels and piping confer- 
ence, San Diego, CA (USA), 23-27 Jun 1991). Order Number 
DE91013220. Source: OSTI; NTIS; INIS; GPO Dep. 

The Idaho National Engineering Laboratory (INEL) has a history 
of more than 40 years devoted to the operation of nuclear reactors 
designed for research and experiments. The Advanced Test Reac- 
tor (ATR) is one such operating reactor whose mission requires 
continued operation for an additional 25 years or more. Since the 
ATR is approaching its design life of twenty years, life extension 
evaluations have been initiated. Of particular importance are the 
associated high temperature, high pressure loop piping system 
supporting ‘.—-reactor experiments. Failure of this piping could chal- 
lenge core safety margins. Since regulatory rules for nuclear power 
plant life extension are only in the formulation stage, the current 
technical guidance on this subject provided by the Department of 
Energy (DOE) or the commercial nuclear industry is incomplete. In 
the interim, order to assure continued safe operation of this piping 
beyond its initial design life, a program has been developed to pro- 
vide the necessary technical justification for life extension. This 
paper describes a program that establishes Section 11 of the 
ASME Boiler and Pressure Vessel Code as the governing criteria 
document, retains B31.1 as the Code of record for Section 11 ac- 
tivities, specifies additional inservice inspection requirements more 
strict than Section 11, and relies heavily on flaw detection and frac- 
ture mechanics evaluations. 18 refs., 2 figs. 


20226 (EGG-M-90471) Developing an emergency proce- 
dures writers’ guide: A case study. Ostrom, L.T.; Hill, S.G.; 
Close, J.A.; Lash, J.D.; Hemming, W.C. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). [1991]. 15p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC07-761D01570. (CONF- 
9107114-2: 10. international System Safety Society (SSS) 
conference, Dallas, TX (USA), 18-22 Jul 1991). Order Number 
DE91014091. Source: OSTI; NTIS; INIS; GPO Dep. 

The Nuclear Regulatory Commission's (NRC) Three Mile Island 
Task Force identified the need for incorporating human factors and 
technical writing guidance into the development of function-oriented 
emergency operating procedures (EOPs). The NRC recommended 
that this guidance be contained in plant specific EOP writer's 
guides which shouki be developed by the plant for use by the 
plant's EOP developers (NUREG-0737 Supplement, 1982). Based 
on industry success with post-Three Mile Island procedure philoso- 
phy, Management of the Department of Energy's Advanced Test 
Reactor (ATR) facility made the decision to restructure their EOPs 
using the post-Three Mile Island guidelines and incorporating hu- 
man factors principles into the process. To further enhance the 
procedures, ATR Management wanted to ensure the lessons 
learned by the NRC while inspecting commercial reactor facilities’ 
EOPs were incorporated. To meet these goals a multi-disciplinary 
team was assembled and tasked with the development of the writ- 
ers’ guide and procedures. The process of developing the writer's 
guide included a needs assessment, gathering procedure writing 
information, deciding on the EOPs’ format, writing the writers’ 
guide, and then revising the writers’ guide based on the outcome 
of the verification and validation of the procedures and operator 
feedback. The resulting EOP writers’ guide contains state-of-the-art 
human factors guidance for writing procedures. 12 ref., 1 fig. 


20227 (EGG-M-91045) Testing frequencies of safety re- 
lated pumps and valves: PSA perspectives vs United States 
industry codes. Bickel, J.H. EG and G Idaho, Inc., Idaho Falls, ID 
(USA). [1991]. 16p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract ACO7-761D01570. (IAEA-SM-321/52:CONF-910613— 
1: International symposium on the use of probablistic safety 
assessment for operational! safety, Vienna (Austria), 3-7 Jun 1991). 
Order Number DE91012814. Source: OSTI; NTIS; INIS; GPO Dep. 

Nuclear power plant Probabilistic Safety Assessments (PSAs) 
quantitatively mode! the effects of different component failure rates, 
test frequencies, and repair outages. These items impact compo- 
nent and overall system reliability and this in turn impacts overall 
power plant safety levels. Uncertainties are recognized to exist in 
the failure rate and outage duration data and additionally in the 
overall models employed to predict component failure probabilities. 
This is particularly true when failure probabilities are extrapolated 
for long time intervals between tests. Despite these uncertainties, 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 





which are well recognized, PSA provides a mechanism for identify- 
ing key risk significant components and estimating the effects of 
test frequency changes. If it is possible to optimize the testing fre- 
quencies of these components, component failure probabilities can 
be minimized. This reduces overall system unavailability and the 
probability of core damage. In cases where test frequencies cannot 
be adjusted directly into an optimal range, it is at least useful to 
know where the existing test frequency lies relative to the optimal 
value. Because optimal test intervals have not been established 
based on actual experience data, it has not been possible for test- 
ing program developers to judge whether increases in test intervals 
will have a positive or negative effect on component unavailability. 
This paper: reviews the basic theory of optimal test intervals for 
periodically tested components, discusses recent work which ad- 
dresses the effects of operational data uncertainties, and 
demonstrates that based on actual operational reliability data, 
safety related pumps and motor operated valves are not being 
overtested. 11 refs., 2 tabs. 


20228 (EGG-SSRE-9473) Advanced Test Reactor risk- 
based management system instruction manual: Revision 1. 
Thatcher, T.A. EG and G Idaho, Inc., Idaho Falls, ID (USA). Jan 
1991. 49p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO7-761D01570. Order Number DE91012803. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report documents the use of the risk-based management 
system (RBMS) developed for the Advanced Test Reactor. This 
RBMS has been implemented to apply the probabilistic risk as- 
sessment (PRA) models and results to day-to-day management, 
operations, maintenance, and engineering decisions. Descriptions 
of ongoing improvements to the PRA and to the RBMS tools and 
methodologies will be added to the manual as they are completed. 
10 refs., 7 tabs. 


20229 (INIS-GB-348) Nuclear power and . Saunders, 
P.; Tasker, A. AEA Technology, London (UK). Jan 1991 31p. Order 
Number DE91633479. Source: OSTI; NTIS (US Sales Only); INIS. 
Nuclear power currently provides about a fifth of both Britain's 
and the world’s electricity. It is the largest single source of electric- 
ity in Western Europe; in France three quarters of electricity is 
generated by nuclear power stations. This booklet is about the 
safety of those plants. It approaches the subject by outlining the 
basic principles and approaches behind nuclear safety, describing 
the protective barriers and safety systems that are designed to pre- 
vent the escape of radioactive material, and summarising the 
regulations that govern the construction and operation of nuclear 
power stations. The aim is to provide a general understanding of 
the subject by explaining the general principles of the Advanced 
Gas Cooled Reactor and setting out the UKAEA strategy for nu- 
clear safety, the objective being always to minimize risk. (author). 


20230 (INIS-mf-12195) The HTR-2 moduler nucleer power 
plant. Evaluation of the design concept from the point of 
view of safety engineering. Summary report. Technischer 
Ueberwachungs-Verein Hannover e.V. (Germany, F.R.); Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany, 
F.R.). May 1990 80p. (In German). Contract BMFT 03TVH201. Or- 
der Number DE91785669. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The summary report presents the safety engineering aspects of a 
HTR design concept with two modules for cogeneration of electric- 
ity and process heat. or district heat, respectively. The evaluation 
is based on a complete and representative list of design-basis ac- 
cidents, and from the subsequent accident analyses, design criteria 
and requirements are derived for all plant components and sys- 
tems. The analyses also yield information on representative 
radiological events and conditions. The results show that the ra- 
dioactivity release due to specified normal operation will keep the 
radiation dose to the environment below the limits defined in sec- 
tion 45 of the Radiation Protection Ordinance (StriSchVO). (DG). 


20231 (INIS-mf-12827, pp. 223-228) A model for droplet 
size distribution in flashing jets. Razzaghi, M. (Atomic Energy of 
Canada Ltd.. Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment). Canadian Nuclear Society, Toronto, ON (Canada). 
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1988. 488p. (CONF-880662-: 28. annual conference of the Cana- 
dian Nuclear Association and the 9. annual conference of the 
Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 1988). 
in Proceedings of the Canadian Nuclear Society ninth annual con- 
ference, 1988. Order Number DE91631981. Source: OSTI; NTIS 
(US Sales Only); INIS. 

During some postulated accident scenarios for a CANDU PHWR, 
high-enthalpy coolant is released into the containment as a two- 
phase jet. The liquid portion of the jet atomizes into droplets due to 
flashing, hydrodynamic drag and instabilities. This jet may contain 
dissolved fission products. The fraction of jet fluid airborne as 
aerosol-sized droplets limits the postulated release of fission prod- 
ucts to the outside atmosphere, and so is of interest. A model has 
been developed to predict the droplet size distribution produced by 
such 4 jet. It incorporates the aerodynamic and thermal fragmenta- 
tion of the jet and is based on a Monte Carlo technique. 


20232 (INIS-mf—-12827, pp. 245-251) Aerosol material re- 


leases from a zircaloy-4 clad UO, pellet at temperatures up to . 


2000 degrees Celsius in a flowing argon atmosphere. Mulpuru, 
S.R. (Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment); Banks, F.B.; Pellow, 
M.D. Canadian Nuclear Society, Toronto, ON (Canada). 1988. 
488p. (CONF-880662-: 28. annual conference of the Canadian 
Nuclear Association and the 9. annual conference of the Canadian 
Nuclear Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceed- 
ings of the Canadian Nuclear Society ninth annual conference, 
1988. Order Number DE91631981. Source: OSTI; NTIS (US 
Sales Only); INIS. 

During some postulated loss of coolant and loss of emergency 
coolant injection accidents, vapours of fission products and struc- 
tural (fuel and cladding) materials may be released into 
steam-hydrogen mixtures flowing in a CANDU fuel channel. These 
vapours will condense into aerosol particles in the cooler parts of 
the primary heat transport system. As part of an on-going program 
to study aerosol formation, transport, deposition and associated fis- 
sion product retention in the PHTS, experiments were conducted to 


measure aerosol mass release rates from a Zircaloy-4 clad UO, 
pellet inductively heated to temperatures up to 2000 degrees C, in 
a torced-flow argon environment. A description of these experi- 
ments and the obtained results, including fractional mass release 
rates of structural materials, are presented in this paper. 


20233 (INIS-mf-12827, pp. 437-446) A discussion of institu- 
tional failure and its importance to nuclear safety. Mosey, D. 
(Ontario Hydro, Toronto, ON (Canada)); Weaver, K. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 
28. annua! conference of the Canadian Nuclear Association and 
the 9. annual conference of the Canadian Nuclear Society, Win- 
nipeg (Canada), 12-15 Jun 1988). In Proceedings of the Canadian 
Nuclear Society ninth annual conference, 1988. Order Number 
DE91631981. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, we will attempt to show from a review of selected 
past accidents, both nuclear and non-nuclear, that there exists a 
class of failures which is important enough that it shouk be identi- 
fied and dealt with as a separate group in its own right. We have 
called this class of failures ‘institutional failure’. We define it in gen- 
eral terms as being the absence or malfunction of some corporate 
activity which is necessary for nuclear safety. Such absence or 
malfunction results from human error (in the general sense) where 
the error can be remote in time, place and corporate hierarchy 
from the point at which the physical threat to safety occurs. We will 
offer evidence in support of both our contention that this phenome- 
non exists and our definition of it and we will distinguish it from 
other recognized classes of failure. The operation of institutional 
failure in past accidents will be indicated and relevant recent litera- 
ture will be cited and discussed. We will also identify some 
mechanisms which exist in one organization (Ontario Hydro) and 
which could be applied to the management of institutional failure 
and its causes. While our work is preliminary, we are able to draw 
some limited conclusions about institutional failure and how it might 
be deatt with. 


20234 (INIS-mf-—12839) Proceedings of the International 
conference on energy alternatives/risk education V. 2: Energy 
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and risk. Marx, Gyoergy (ed.) (Eoetvoes Lorand Tudomanye- 
gyetem, Budapest (Hungary). Atomfizikai Tanszek). Orszagos 
Oktatastechnikai Koezpont, Veszprem (Hungary). Feb 1990 364p. 
(CONF-8909434—: International conference on energy alterna- 
tives/risk education, Balatonfuered (Hungary), 7-13 Sep 1989). 
Order Number DE91633456. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This Proceedings volume on Energy and Risk within the context 
of the international Conference on Energy Alternatives/Risk Educa- 
tion contains papers on Nuclear Energy, on Background Radiation 
and on Risks of Energy Alternatives. 15 papers concerning safety 
of nuclear reactors, case stories of reactor and radiation accidents, 
monitoring low-level indoor radiation, educational tods, comparison 
of energy system risks, and catalyzed fusion were indexed and ab- 
stracted separately for the INIS database. (R.P.). 


20235 (INIS-SU-250, pp. 8-12) Training facility for educa- 
tion of the personnel for radiation monitoring equipment 
complexes at nuclear icebreakers and transport ships. Belov, 
A.F.; Vinogradov, A.V.; Kostin, V.A. Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (USSR). 1988. 
76p. (in Russian). In Nuclear instrument engineering: Scientific- 
technical collection. Order Number DE91003103. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Problems of organizing the training-facility for preparation of per- 
sonnel servicing complexes of radiation monitoring equipment on 
board of nuclear icebreakers and transport ships are considered. 
The main problems of the personnel training are analyzed, require- 
ments to hardware of the training facility are substantiated, its 
structure is selected and optimized. The possibility to organize co- 
education of specialists of various services using one training 
facility is shown. 1 ref.; 3 figs. 


20236 (IWGFR-71, pp. 2.328-2.341) Towards an expert on- 
line system for clad failure management in tast reactors. 
Lennox, T.A. Argonne National Lab., IL (USA); International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Fast Reactors. [1989]. (CONF-890673-6: IWGFR specialists meet- 
ing on advanced controls for fast reactors, Argonne, IL (USA), 
20-22 Jun 1989). In Specialists’ meeting on advanced controls for 
fast reactors. 377p. Order Number DE90006470. Source: NTIS 
(US Sales Only). 

Experience of clad failures in fast reactors has increased over 
the last few years with a corresponding accumulation of information 
on the response of the reactor clad failure monitoring systems. The 
establishment of a clad failure database is proposed as a formal 
method for assessing this experience with the reactor instrumenta- 
tion. The transter of this formal experience to an expert on-line 
system for clad failure management is discussed with the objective 
of providing the reactor operators with an enhanced clad failure 
management system. 


20237 (JAERI-M-—90-210) Human factors analyses of nu- 
clear power plant incidents: Report on the analyses performed 
in 1989. Matsumoto, Kiyoshi (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Tanabe, Fu- 
miya; Horibe, Yasuhiro. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Nov 1990. 227p. (in Japanese). Order Number 
DE91790824. Source: OSTI; NTIS (US Sales Only); INIS. 

Human action piays vital role in occurrence and progression of 
many nuclear power piant incidents such as occurred in TMI-2 and 
Chernobyl reactors. Therefore, it is essential for ensuring safety of 
nuclear facilities to prevent occurrence of human error and to take 
proper recovery action if it occurs. It is necessary to have deep un- 
derstanding of causes and mechanism of human error. For this 
purpose, we analysed operators behavior in seven U.S. nuclear 
power plant incidents from the view point of human factors. (au- 
thor). 


20238 (NUREG-1413) Safety evaluation report related to 
the preliminary design of the Standard Nuclear Steam Suppiy 
Reference System, RESAR SP/90 (Docket No. STN 50-601). Nu- 
clear Regulatory Commission, Washington, DC (USA). Office of 
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Nuclear Reactor Regulation. Apr 1991. 395p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (USA). Source: 
OSTI; NTIS; INIS; GPO. 

On October 24, 1983, the Westinghouse Electric Corporation 
tendered its application for a preliminary design approval of the ad- 
vanced pressurized-water reactor design for the SP/90 reactor. The 
Westinghouse Reference Safety Analysis Report (RESAR SP/90, 
Docket No. STN 50-601), describing the design of the facility, was 
submitted from October 24, 1983 through March 9, 1987. Staff of 
the US Nuclear Regulatory Commission, Office of Nuclear Reactor 
Regulation, has prepared this safety evaluation report of the RE- 
SAR SP/90 on the basis of its review. Because of the stage of the 
design, there are open issues that have not been resolved. These 
issues are discussed in detail throughout this report, and a sum- 
mary is provided in Section 1.6 of this report. The applicant will be 
required to address these and any additional such concerns that 
may be raised during the course of the staff's review of advanced 
light-water reactors in support of a final design approval applica- 
tion. This report shall not constitute a commitment to issue a 
permit or license or in any way affect the authority of the Commis- 
sion, its adjudicatory boards, and other presiding officers in any 
proceeding under Subpart G of Title 10 of the Code of Federal 
Regulations, Part 2. 


20239 (NUREG/CP-0116-Vol.2, pp. 545-562) New type ad- 
sorbent material of impregnated activated carbon fibers for 
lodine filter. Li Qi-dong (Fudan Univ., Shanghai (China)); Ye 
Changzhuo; Yuam Shunging; Pang Yafang; Ling Junyue; Gu Xi- 
aochun; Yang Miaoxiang; Zhu Huijian; Liu Zexiang; Ma Rugian; 
Qian Yingge; Fu Haozhong. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research; 
Harvard Univ., Boston, MA (USA). Harvard Air Cleaning Lab. Feb 
1991. (CONF-900809-Vol.2: 21. Department of Energy/Nuclear 
Regulatory Commission (DOE/NRC) nuclear air cleaning confer- 
ence, San Diego, CA (USA), 13-16 Aug 1990). In Proceeding of 
the 21st DOE/NRC nuclear air cleaning conference. Volume 2, 
Sessions 9-16. 480p. Source: OSTI; NTIS; INIS; GPO. 

impregnated granular activated carbon bed filters have been 
used worldwide to treat nuclear power plant exhaust gases of con- 
taining iodine and extensive experimental studies have been 
conducted. It has been discovered that the impregnated granular 
activated carbon has some inherent defect such as the ignition 
temperature is lower, the adsorption efficiency and capacity were 
lower and affected strongly by relative humidity and the adsorption 
velocity is lower. A new type impregnated activated carbon fibers 
(IACF) material was developed. The IACF is a felt material which 
has a wealth of micropores, low apparent density, high chemical 
stability, significantly higher ignition temperature, low affinity tor wa- 
ter, high adsorption velocity, and the shape of IACF can be tailored 
to achieve the best adsorption results. Therefore, the IACF is pos- 
sessed of a high adsorption capacity and efficiency in high relative 
humidity (> 95% R.H.). According to the ASTM D 3803 method A 
test, the result showed that the adsorption efficiency of >99% in 
bed depth of 2.5 cm. In this work, the various surface structural 
parameters, surface chemical characteristics and adsorption dy- 
namics were studied by the x-ray diffraction, infrared absorption, 
and x-ray photoelectron spectrometry method. The results show 
that the various characteristics of the IACF are better than existing 
nuclear grade granular activated carbon. 


20240 (NUREG/CP-0116-Vol.2, pp. 563-582) A study of the 
ettect of coatings operation on radioiodine removing adsor- 
bents. Freeman, W.P. (Nuclear Consulting Services, _inc., 
Columbus, OH (USA)); Enneking, J.C. Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Regulatory 
Research; Harvard Univ., Boston, MA (USA). Harvard Air Cleaning 
Lab. Feb 1991. (CONF-900809-Vol.2: 21. Department of En- 
ergy/Nuclear Regulatory Commission (DOE/NRC) nuclear air 
cleaning conference, San Diego, CA (USA), 13-16 Aug 1990). In 
Proceeding of the 24st DOE/NAC nuclear air cleaning conference. 
Volume 2, Sessions 9-16. 480p. Source: OSTI; NTIS; INIS; GPO. 

Nuclear air treatment systems are designed to remove radioac- 
tive contaminants from air. If the contaminants are gaseous in form 
(iodine and its compounds), activated carbon is employed to re- 
move them from the air stream by the process of adsorption. The 


ability of the carbon to perform its function is checked periodically 
by sending representative samples to a laboratory for testing. Test 
methods and conditions are included in the plant technical specifi- 
cation along with failure criteria. When a test sample fails to 
perform as specified, the carbon in the air cleaning unit must be 
replaced with new material. Solvents from coating operations can 
poison carbon by blocking or reducing the surface area available 
for subsequent reaction of radioiodine compounds. NUCON has 
developed mathematical models to predict the amount of solvent in 
the air and residual solvents remaining in the coating at any given 
time during a coating operation for both normal and accident venti- 
lation modes. 


20241 (NUREG/CP-0116-Vol.2, pp. 583-593) Factors aftect- 
ing the retention of methyl iodide by jiodide-impregnated 
carbon. Hyder, M.L. (Westinghouse Savannah River Co., Aiken, 
SC (USA)); Malstrom, R.A. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research; 
Harvard Univ., Boston, MA (USA). Harvard Air Cleaning Lab. Feb 
1991. (CONF-900809—Vol.2: 21. Department of Energy/Nuclear 
Regulatory Commission: (DOE/NRC) nuclear air cleaning confer- 
ence, San Diego, CA (USA), 13-16 Aug 1990). In Proceeding of 
the 21st DOE/NRC nuclear air cleaning conference. Volume 2, 
Sessions 9-16. 480p. Source: OSTI; NTIS; INIS; GPO. 

This paper comprises two sets of studies of methyl iodide reten- 
tion by iodide-impregnated carbon. In the first of these, the 
retention of the methyl iodide on the carbon surface and its subse- 
quent evolution were observed directly by a technique of 
combustion and phosphorescence. In the second, the methyl io- 
dide retention in a standard test was compared with surface area 
measurements and the concentration of unreacted iodine. A corre- 
lation among these parameters was identified and characterized. 
Carbon quality was varied through the selection of used material 
with differing service histories. Air from the Savannah River Site 
reactor buildings is vented through carbon beds for control of ra- 
dioiodine before release to the atmosphere. The carbon used is 
North American Carbon Co. type GX-176 coconut shell carbon im- 
pregnated with 1% triethylenedimaine (TEDA) and 2% potassium 
iodide by weight. Replacement intervals for the carbon have been 
as long as thirty months. Analysis of samples withdrawn at much 
shorter times has shown that the TEDA is lost after a few months, 
and the performance of the carbon for methyl iodide retention is 
dependent on the iodide impregnant! Efficient methyl iodide reten-_ 
tion is not a requirement for carbon in this service; however, 
methyl iodide retention as measured by the ASTM Test D3803 
(method B) has been found to correlate well with other desirable 
properties of the carbon such as radiation stability. The studies un- 
dertaken here were intended to shed light on the changes taking 
place in this carbon during long-term service and to provide a ba- 
sis for simpler measurements of carbon quality. 


20242 (NUREG/CP-—0116-Vol.2, pp. 594-603) Removal char- 
acteristics of some organic iodine forms by sliver impregnated 
adsorbents. Kobayashi, Y. (Japan Nuclear Fuel Service Co., Ltd., 
Tokyo (Japan)); Kondo, Y.; Hirose, Y.; Fukasawa, T. Nuclear Reg- 
ulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (USA). Harvard 
Air Cleaning Lab. Feb 1991. (CONF-900809—Voi.2: 21. Department 
of Energy/Nuclear Regulatory Commission (DOE/NRC) nuclear air 
cleaning conference, San Diego, CA (USA), 13-16 Aug 1990). In 
Proceeding of the 21st DOE/NRC nuclear air cleaning conference. 
Volume 2, Sessions 9-16. 480p. Source: OSTI; NTIS; INIS; GPO. 

For the past several years, various kinds of silver impregnated 
adsorbents have been investigated to remove iodine from off gas 
streams of spent nuclear fuel reprocessing plants. lodine forms 
considered previously were mainly elemental iodine and methyl io- 
dide. Only qualitative evaluation was made on organic iodine forms 
other than methyl iodide and no quantitative evaluation was made 
on them. In this study, the removal efficiencies of the organic io- 
dine forms were evaluated on silver impregnated silica gel (AgS) 
and alumina (AgA). The removal characteristics of organic iodine 
forms, such as methyl-, ethyl-, i-propyl-, n-propyl-, i-buty!-, n-buty!, 
and cyclohexyliodides were evaluated on silver impregnated 
adsorbents, such as silver silica gel and silver alumina. The decon- 
tamination factor values were evaluated in regard of alkyl iodide 
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species, nitrogen oxides concentration, temperature, preliminary io- 
dine loading, linear gas velocity and adsorbent column length. The 
results obtained in this study revealed that silver silica gel and sil- 
ver alumina were practically effective to remove organic iodine as 
well as inorganic iodine. 


20243 (NUREG/CP-0116-Vol.2, pp. 635-644) IAEA decadal 
activities in the field of radioactive gaseous waste manage- 
ment. Plumb, G.R. (International Atomic Energy Agency, Vienna 
(Austria)). Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research; Harvard Univ., 
Boston, MA (USA). Harvard Air Cleaning Lab. Feb 1991. (CONF- 
900809-Vol.2: 21. Department of Energy/Nuclear Regulatory 
Commission (DOE/NRC) nuclear air cleaning conference, San 
Diego, CA (USA), 13-16 Aug 1990). In Proceeding of the 21st 
DOE/NRC nuclear air cleaning conference. Volume 2, Sessions 9- 
16. 480p. Source: OSTI; NTIS; INIS; GPO. 

The IAEA has long recognized that gaseous waste management 
is vital in the design and safe operation of all nuclear facilities such 
that in the decade of the 1980's the IAEA program covered the im- 
portant aspects of the entire field. The activities reviewed in this 
paper were marked at the outset by a comprehensive international 
symposium on the subject in February 1980 organized by the IAEA 
jointly with the Nuclear Energy Agency of the OECD when the de- 
tailed state-of-the-art was established in 43 papers. In the interim, 
experts have been convened in IAEA sponsored meetings to result 
in sixteen technical documents which included summaries of three 
substantial Co-ordinated Research Programs. Early IAEA activities 
paid particular attention to management of gas radionuclides which 
from a matured nuclear industry, could be judged to build-up to 
long-term sources of irradiation for regional and global populations. 
Mid-term ongoing activities in handling and retention of gaseous ra- 
dionuclides arising from abnormal operations in nuclear power 
plants were given much emphasis following the Chernobyl acci- 
dent. In the latter years the IAEA activities included detailed 
examinations of the design and operation of gas cleaning systems 
for the range of nuclear facilities. Technical reports on gaseous 
waste management were issued relating to high-level liquid waste 
conditioning plants (including control of semi-volatiles), nuclear 
power plants, low- and intermediate-level radioactive materials han- 
dling facilities and radioactive waste incinerators. 


20244 (NUREG/CP-0116-Vol.2, pp. 662-670) Kinetic model- 
ing of the purging of activated carbon after short term methy! 
lodide loading. Friedrich, V. (institute of Isotopes, Budapest (Hun- 
gary)); Lux, |. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research; Harvard Univ., 
Boston, MA (USA). Harvard Air Cleaning Lab. Feb 1991. (CONF- 
900809—Vol.2: 21. Department of Energy/Nuclear Regulatory 
Commission (DOE/NRC) nuclear air cleaning conference, San 
Diego, CA (USA), 13-16 Aug 1990). in Proceeding of the 21st 
DOE/NRC nuclear air cleaning conference. Volume 2, Sessions 9- 
16. 480p. Source: OSTI; NTIS; INIS; GPO. 

A bimolecular reaction model containing the physico-chemical 
parameters of the adsorption and desorption was developed earlier 
to describe the kinetics of methyl iodide retention by activated 
carbon adsorber. Both theoretical model and experimental investi- 
gations postulated constant upstream methyl iodide concentration 
till the maximum break-through. The work reported here includes 
the extension of the theoretical mode! to the general case when 
the concentration of the challenging gas may change in time. The 
effect of short term loading followed by purging with air, and an 
impulse-like increase in upstream gas concentration has been sim- 
ulated. The case of short term loading and subsequent purging has 
been experimentally studied to validate the model. The investiga- 
tions were carried out on non-impregnated activated carbon. A 4 
cm deep carbon bed had been challenged by methyl iodide for 30, 
90, 120 and 180 min and then purged with air, downstream methyl 
iodide concentration had been measured continuously. The main 
characteristics of the observed downstream concentration curves 
(time and slope of break-through, time anc amplitude of maximum 
values) showed acceptable agreement with those predicted by the 
model. 
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20245 (NUREG/CP-0116-Vol.2, pp. 898-917) Investigations 
into the design of a filter system for PWR containment vent- 
ing. Dillmann, H.G. (Kernforschungszentrum Karlsruhe GmbH 
(West Germany)); Wilhelm, J.G. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research; 
Harvard Univ., Boston, MA (USA). Harvard Air Cleaning Lab. Feb 
1991. (CONF-900809-Vol.2: 21. Department of Energy/Nuclear 
Regulatory Commission (DOE/NRC) nuclear air cleaning confer- 
ence, San Diego, CA (USA), 13-16 Aug 1990). In Proceeding of 
the 21st DOE/NRC nuclear air cleaning conference. Volume 2, 
Sessions 9-16. 480p. Source: OSTI; NTIS; INIS; GPO. 

The reactors of power stations in the Federal Republic of Ger- 
many are being or have already been equipped with systems for 
containment venting under severe accident conditions. Two differ- 
ent offgas cleaning systems are available. One system, realizing a 
complete passive filtering concept, consists of a multistage metal 
fiber fitter for coarse particulates and aerosol removal and an addi- 
tional molecular sieve filter for gaseous iodine retention connected 
in series. The requirements made with respect to aerosol filtration 
includes among others the capability of retaining 60 kg of a recon- 
densing aerosol with a 0.5 um mean geometric mass diameter. 
BaSO, and SnO,z were used as tracer aerosols in the experiments. 
All the decontamination factors were > 1,000. Vaporous iodine is 
removed on molecular sieve filters (zeolite filters) subsequent to 
airborne particulate filtration. As Ag-zeolites act as catalysts in the 
H2O, reaction and thus might give rise to a violent exothermal re- 
action, the catalytic effect was suppressed by substituting mixed 
doping for doping solely with silver. The removal efficiencies 
achieved with Ag-zeolites and zeolites with mixed doping in air- 
steam mixtures are indicated, and investigations of the catalytic 
behavior in air-steam-H2 mixtures are described. 


20246 (NUREG/CP-0116-Vol.2, pp. 918-932) Experimental 
study on aerosol! removal efficiency for pool scrubbing under 
high temperature steam atmosphere. Hakii, J. (Tokyo Electric 
Power Co., Inc. (Japan)); Kaneko, |.; Fukasawa, M.; Yamashita, 
M.; Matsumoto, M. Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Regulatory Research; Harvard Univ., 
Boston, MA (USA). Harvard Air Cleaning Lab. Feb 1991. (CONF- 
900809-Vol.2: 21. Department of Energy/Nuclear Regulatory 
Commission (DOE/NRC) nuclear air cleaning conference, San 
Diego, CA (USA), 13-16 Aug 1990). In Proceeding of the 21st 
DOE/NRC nuclear air cleaning conference. Volume 2, Sessions 9- 
16. 480p. Source: OSTI; NTIS; INIS; GPO. 

Removal efficiencies of particulate materials in water pools were 
studied. The experiments were carried out for many different 
parameters such as geometric, thermal hydraulic and aerosol prop- 
erties. The experiments were performed with the scrubbing pool 
which is a cylindrical pressure vessel of 1 meter in diameter and 5 
meters high. From the experimental results, it was confirmed that 
the efficiency strongly depended on scrubbing depth, particle diam- 
eter and steam fraction of carrier gas. the efficiency increased 
significantly when the steam fraction exceeded 50 vol.%. Moreover, 
the authors confirmed the efficiency reduction phenomenon at boil- 
ing pools, which had been theoretically predicted. As the results, 
the efficiency for the boiling pool decreased to half of that for a 
subcooled pool in the case of 2.7 meters scrubbing depth. 


20247 (NUREG/CP-0116-Vol.2, pp. 933-945) Impact of the 
fitered venting system design upon the total radioactive 
release in case of a severe accident and a comparison of Eu- 
ropean requirements. Cederqvist, H. (ABB Atom, Vaesteras 
(Sweden)); Elisson, K.; Loewenhielm, G.; Appelgren, E. Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (USA). Harvard 
Air Cleaning Lab. Feb 1991. (CONF-900809-Vol.2: 21. Department 
of Energy/Nuclear Regulatory Commission (DOE/NRC) nuclear air 
cleaning conference, San Diego, CA (USA), 13-16 Aug 1990). In 
Proceeding of the 21st DOE/NRAC nuclear air cleaning conference. 
Volume 2, Sessions 9-16. 480p. Source: OSTI; NTIS; INIS; GPO. 

Filtered containment venting systems have been introduced in 
several nuclear power plants in Europe. The objective is to relieve 
the containment overpressure in a controlled way during a severe 
accident involving core-melt. The release of fission products when 
operating the venting system has been compared to that resulting 
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from diffuse leakage from the containment. The conclusion is that 
the diffuse leakage of gaseous and particulate species can not be 
neglected in comparison to that resulting from operating the filtered 
containment venting system. Representative European require- 
ments related to filtered containment venting have been analyzed 
and compared. 


20248 (NUREG/CP—0116-Vol.2, pp. 946-964) Design and full 
scale test of a sand bed filter. Kaercher, M. (Electricite de 
France, Lyon (France)). Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Regulatory Research; Harvard 
Univ., Boston, MA (USA). Harvard Air Cleaning Lab. Feb 1991. 
(CONF-900809—-Vol.2: 21. Department of Energy/Nuclear Regula- 
tory Commission (DOE/NRC) nuclear air cleaning conference, San 
Diego, CA (USA), 13-16 Aug 1990). In Proceeding of the 21st 
DOE/NAC nuclear air cleaning conference. Volume 2, Sessions 9- 
16. 480p. Source: OSTI; NTIS; INIS; GPO. 

All French pressurized water reactor plants are equipped with a 
containment venting system. this system is designed and imple- 
mented by Electricite de France with the technical support of safety 
authorities (institute of Protection and Nuclear Safety of Atomic En- 
ergy Commission). This paper covers the following items: main 
assumptions, sizing and design requirements; basic design of the 
fiter resulting from PITEAS R and D program carried out between 
1983 and 1989 at Cadarache nuclear center; full scale tests 
pertormed in 1990 on FUCHIA loop at Cadarache including de- 
scription of the loop using plasma torches to generate CsOH 
aerosols in a steam - air flow, and preliminary results concerning 
thermohydraulic and thermic behavior under residual power 
simulated filtration efficiency with CsOH aerosols and iodine; com- 
plementary design, including hydrogen risk during condensation 
period, radiological shieldings of the filter, and heat removal after 
the filter closure; and conclusion on the validation of the fitter. 


20249 (NUREG/CP-0116-Vol.2, pp. 969-970) Nuclear air 
cleaning programs in USA. Hyder, M.L. (Westinghouse Savan- 
nah River, Aiken, SC (USA)). Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research; 
Harvard Univ., Boston, MA (USA). Harvard Air Cleaning Lab. Feb 
1991. (CONF-900809-Vol.2: 21. Department of Energy/Nuclear 
Regulatory Commission (DOE/NRC) nuclear air cleaning confer- 
ence, San Diego, CA (USA), 13-16 Aug 1990). In Proceeding of 
the 21st DOE/NRC nuclear air cleaning conference. Volume 2, 
Sessions 9-16. 480p. Source: OSTI; NTIS; INIS; GPO. 

The paper describes air cleaning research activities in the United 
States nuclear program other than those described in the various 
papers presented at the conference. First described are those 
related to aerosol and particulate cleaning generic programs. Dis- 
cussed next are air cleaning regulations and standards. Specific 
activities underway in developing air cleaning information and pro- 
cesses for specific areas are discussed beginning with the support 
of nuclear reactors, e.g., the Electric Power Research Institute pro- 
grams on reactor accident phenomena and the Savannah River 
Site program related to aerosol and adsorber research. Finally, the 
limited research activities in support of air cleaning systems for nu- 
clear fuel reprocessing are described. 


20250 (NUREG/CP-0116-Vol.2, pp. 971-974) Nuclear air 
cleaning R and D programs in Canada. Cheh, C.H. (Ontario 
Hydro, Toronto (Canada)). Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Regulatory Research: Harvard 
Univ., Boston, MA (USA). Harvard Air Cleaning Lab. Feb 1991. 
(CONF-900809-Vol.2: 21. Department of Energy/Nuclear Reguia- 
tory Commission (DOE/NRC) nuclear air cleaning conterence, San 
Diego, CA (USA), 13-16 Aug 1990). In Proceeding of the 21st 
DOE/NRAC nuclear air cleaning conference. Volume 2, Sessions 9- 
16. 480p. Source: OSTI: NTIS; INIS; GPO. 

All CANDU reactor generating stations are equipped with various 
gas treatment systems. The off-gas management system. the reac- 
tor ventilation system (or containment exhaust system), and the 
heavy water vapor recovery system reduce gaseous radioactive 
emissions during normal station operation whereas the emergency 
fikered air discharge system is designed for post-accident contain- 
ment clean-up. The paper discusses the following research 
programs studying gaseous radionuclides in Canadian facilities: 
carbon-14 research and development program: tritium research 


and development program; iodine research and development 
program; aerosol research program; noble gases research and de- 
velopment program. 


20251 (NUREG/CP-0116-Vol.2, pp. 981-983) Nuclear air 
cleaning activities in Germany. Wilhelm, J. (Kernforschungszen- 
trum Karlsruhe GmbH (West Germany)). Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research; Harvard Univ., Boston, MA (USA). Harvard Air Cleaning 
Lab. Feb 1991. (CONF-900809-Vol.2: 21. Department of En- 
ergy/Nuclear Regulatory Commission (DOE/NRC) nuclear air 
cleaning conference, San Diego, CA (USA), 13-16 Aug 1990). In 
Proceeding of the 21st DOE/NRC nuclear air cleaning conference. 
Volume 2, Sessions 9-16. 480p. Source: OSTI; NTIS; INIS; GPO. 

The discussion is limited to nuclear air cleaning activities in the 
Federal Republic of Germany. Work is underway on containment 
venting with regard to filtration based on a combination of stainless 
steel roughing and fine filters with a decontamination factor similar 
to or better than that achieved with high-efficiency particulate air fil- 
ters. The main point of interest is the development of relatively 
small filter units that can be located inside the containment. The 
concept of a new design for double containment having annular 
rooms between the steel containment and the concrete 
containment is discussed. Work related to the dismantling of de- 
commissioned reactors and limited research for fuel reprocessing 
facilities are also noted. 


20252 (NUREG/CR-4599-Vol.1-No.1) Short cracks in piping 
and piping welds: Semiannual report, March-September 1990: 
Volume 1, No. 1. Wilkowski, G.M. (Battelle, Columbus, OH (USA)); 
Ahmad, J.; Brust, F.; Ghadiali, N.; Krishnaswamy, P.; Landow, M.; 
Marschall, C.W.; Scott, P.; Vieth, P. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Engineering; Battelle, 
Columbus, OH (USA). May 1991. 125p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (USA). (BM}+2173-Vol.1- 
No.1). Source: OSTI; NTIS; INIS; GPO. 

This is the first semiannual report of the US Nuclear Regulatory 
Commission's Short Cracks in Piping and Piping Welds research 
program. The program began in March 1990 and will extend for 4 
years. The intent of this program is to verify and improve fracture 
analyses for circumferentially cracked large-diameter nuclear piping 
with crack sizes typically used in leak-before-break analyses or 
in-service flaw evaluations. Only quasi-static loading rates are eval- 
uated since the NRC's International Piping Integrity Research 
Group (IPIRG) program is evaluating the effects of seismic loading 
fates on cracked piping systems. Additional efforts involve investi- 
gating phenomena discovered during the course of conducting the 
Degraded Piping program. These include the evaluation of the 
occurrence of unstable crack jumps in ferritic steels at LWR tem- 
peratures, and the occurrence of anisotropic fracture properties 
causing helical crack growth. Both of these phenomena may affect 
the safety margins implicit in LBB analyses. Other investigations 
deal with the fracture behavior of bi-metallic welds, and improve- 
ments in crack opening area analyses used in LBB. Since much of 
the work in this program was just beginning during this first report- 
ing period and progress is limited, a complete statement of work 
for the whole program is provided in this report. 42 refs., 14 figs., 
11 tabs. 


20253 (NUREG/CR-5395-Vol.1) Multiloop integral system 
test (MIST): Final report: Volume 1, Summary. Gioudemans, 
J.R. (Babcock and Wilcox Co., Lynchburg. VA (USA). Nuclear 
Power Div.). Nuclear Regulatory Commission. Washington, DC 
(USA). Div. of Systems Research; Electric Power Research Inst., 
Palo Alto, CA (USA): Babcock and Wilcox Co., Lynchburg, VA 
(USA). Nuclear Power Div.: Babcock and Wilcox Co., Alliance, OH 
(USA). Research and Development Div. Apr 1991. 178p. Spon- 
sored by Electric Power Research Inst., Palo Alto, CA (USA); 
Nuclear Regulatory Commission. Washington, DC (USA). (EPRI- 
NP-6480-Vol.1;BAW-—2023-Vol.1). Source: OSTI; NTIS; INIS; GPO. 

The Multiloop integral System Test (MIST) is part of a 
mutiphase program started in 1983 to address small-break loss-of- 
coolant accidents (SBLOCAs) specific to Babcock and Wilcox 
designed plants. MIST is sponsored by the US Nuclear Regulatory 
Commission, the Babcock & Wilcox Owners Group. the Electric 
Power Research Institute, and Babcock and Wilcox. The unique 
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features of the Babcock and Wilcox design, specifically the hot leg 
U-bends and steam generators, prevented the use of existing inte- 
gral system data or existing integral facilities to address the 
thermal-hydraulic SBLOCA questions. MIST was specifically de- 
signed and constructed for this program, and an existing facility — 
the Once Through Integral System (OTIS) — was also used. Data 
from MIST and OTIS are used to benchmark the adequacy of sys- 
tem codes, such as RELAP5 and TRAC, for predicting abnormal 
plant transients. The MIST program is reported in 11 volumes. Vol- 
umes 2 through 8 pertain to groups of Phase 3 tests by type; 
Volume 9 presents inter-group comparisons; Volume 10 provides 
comparisons between the RELAP5/MOD2 calculations and MIST 
observations, and Volume 11 (with addendum) presents the later 
Phase 4 tests. This is Volume 1 of the MIST final report, a sum- 
mary of the entire MIST program. Major topics include, Test 
Advisory Group (TAG) issues, facility scaling and design, test ma- 
trix, observations, comparison of RELAPS5 calculations to MIST 
observations, and MIST versus the TAG issues. MIST generated 
consistent integral-system data covering a wide range of transient 
interactions. MIST provided insight into integral system behavior 
and assisted the code effort. The MIST observations addressed 
each of the TAG issues. 11 refs., 29 figs., 9 tabs. 


20254 (NUREG/CR-5663) RELAPS5 thermal-hydraulic analy- 
sis of the WNP1 pressurized water reactor: Revision 4. Martin, 
R.P. (EG and G Idaho, Inc., Idaho Falls, ID (USA)). Nuclear Regu- 
latory Commission, Washington, DC (USA). Div. of Systems 
Research; EG and G Idaho, Inc., Idaho Falls, ID (USA). May 1991. 
71p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (USA). DOE Contract AC07-761D01570. (EGG—2633). Source: 
OSTI; NTIS; GPO; INIS. 

Thermal-hydraulic analyses of five hypothetical accident scenar- 
ios were performed with the RELAP5/MOD3 computer code for the 
Babcock and Wilcox Company Washington Nuclear Project Unit 1 
(WNP1) pressurized water reactor. This work was sponsored by the 
US Nuclear Regulatory Commission (NRC) and is being performed 
in conjunction with future analysis work at the NRC Technical 
Training Center in Chattanooga, Tennessee. The accident scenar- 
ios were chosen to assess and benchmark the thermal-hydraulic 
capabilities of the Technical Training Center WNP1 simulator to 
model abnormal transient conditions. 6 rets., 45 figs., 9 tabs. 


20255 (NUREG/CR-5670) Multiloop integral System Test 
(MIST): MIST Facility Functional Specification. Habib, T.F. (Bab- 
cock and Wilcox Co. (USA)); Koksal, C.G.; Moskal, T.E.; Rush, 
G.C.; Gloudemans, J.R. Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Systems Research; Electric Power 
Research Inst., Palo Alto, CA (USA); Babcock and Wilcox Owners 
Group, Lynchburg, VA (USA); Babcock and Wilcox Co., Lynchburg, 
VA (USA). Nuclear Power Div.; Babcock and Wilcox Co., Alliance, 
OH (USA). Research and Development Div. Apr 1991. 325p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (USA). 
Grant B8909;Grant D1734. (EPRI-NP-—7165). Source: OSTI; NTIS; 
INIS; GPO. 

The Mukttiloop integral System Test (MIST) is part of a 
multiphase program started in 1983 to address small-break loss-of- 
coolant accidents (SBLOCAs) specific to Babcock and Wilcox 
designed plants. MIST is sponsored by the US Nuclear Regulatory 
Commission, the Babcock & Wilcox Owners Group, the Electric 
Power Research Institute, and Babcock and Wilcox. The unique 
features of the Babcock and Wilcox design. specifically the hot leg 
U-bends and steam generators, prevented the use of existing inte- 
gral system data or existing integral facilities to address the 
thermal-hydraulic SBLOCA questions. MIST was specifically de- 
signed and constructed for this program, and an existing facility - 
the Once Through Integral System (OTIS) — was also used. Data 
from MIST and OTIS are used to benchmark the adequacy of sys- 
tem codes, such as RELAPS5 and TRAC, for predicting abnormal 
plant transients. The MIST Functional Specification documents 
as-built design features, dimensions, instrumentation, and test ap- 
proach. It also presents the scaling basis for the facility and serves 
to define the scope of work for the facility design and construction. 
13 refs., 112 figs., 38 tabs. 


20256 (NUREG/CR-5682) Specific topics in severe acci- 
dent management. Meyer, J.F. (SCIENTECH, Inc., Rockville, MD 
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(USA)); Chung, D.T.; Panciera, V.W.; Traver, L.E.; Humphries, 
D.S. Nuclear Regulatory Commission, Washington, DC (USA). Div. 
of Systems Research; SCIENTECH, Inc., Rockville, MD (USA). 
May 1991. 192p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). Source: OSTI; NTIS; INIS; GPO. 

This report examines five topical areas of concern to severe ac- 
cident management. These areas are as follows: Human Factors, 
Accident Management During Shutdown, Information Needs, Long- 
term Implications, and Uncertainties. The objective of this report is 
to assist the NRC in pertorming its research function and to pro- 
vide guidance to the industry on accident management strategies, 
as well as to accident management programs in general. 47 refs., 
4 figs., 5 tabs. 


20257 (NUREG/CR-5692) Generic risk insights tor General 
Electric boiling water reactors. Travis, R. (Brookhaven National 
Lab., Upton, NY (USA)); Taylor, J.; Chung, J. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Reactor 
Regulation; Brookhaven National Lab., Upton, NY (USA). May 
1991. 78p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). DOE Contract AC02-76CH00016. (BNL- 
NUREG-—52282). Source: OSTI; NTIS; INIS; GPO. 

A methodology has been developed to extract generic risk-based 
information from probabilistic risk assessments (PRAs) of General 
Electric boiling water rectors and applying the insights gained to 
plants that have not been subjected to a PRA. The available risk 
assessments (six plants) were examined to identify the most prob- 
able, i.e., dominant accident sequences at each plants. The goal 
was to include all sequences which represented at least 80% of 
core damage frequency. If the same plant specific dominant acci- 
dent sequence appeared within this boundary in at least two plant 
PRAs, the sequence was considered to be a representative 
sequence. Eight sequences met this definition. From these se- 
quences, the most important component failures and human error 
that contributed to each sequence have been prioritized. Guidance 
is provided to prioritize the representative sequences and modify 
selected basic events that have been shown to be sensitive to the 
plant specific design or operating variations of the contributing 
PRAs. This risk-based guidance can be used for utility and NRC 
activities including operator training, maintenance, design review, 
and inspections. 13 refs., 6 tabs. 


20258 Method of removing cesium from steam. Carson, N.J. 
Jr.; Noland, R.A.; Ruther, W.E. To Dept. of Energy. 2 Dec 1990. 
USA Patent patent application 7-478,329. 11p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
Order Number DE91011579. Source: OSTI; NTIS; GPO Dep. 

The foregoing objects of the present invention are achieved by a 
method for removing radioactive cesium from a hot vapor, such as 
steam, by a technique wherein the cesium chemically reacts with a 
fittering material which retains the cesium without causing degrada- 
tion of the filtering material. The method is carried out at 
temperatures in the range of from about 700°F to about 1000°F, 
and even higher, but it preferably is utilized at a temperature of at 
least about 800°F. The method uses a silica glass which is prefer- 
ably in the form of spheres as the filter material. The preferred 
material is a borosilicate glass (Pyrex). The degree of removal of 
the radioactive cesium from the hot steam or other vapor ap- 
proaches 90 to 100%. 


20259 (PNL-SA-18417) An international comparison of 
staffing regulations and practice: Preliminary findings. Hauth, 
J. (Battelle Human Affairs Research Center, Seattle, WA (USA)); 
Hunt, P.; Melber, B.; Durbin, N.; Gore, B. Pacific Northwest Lab., 
Richland, WA (USA). Oct 1990. 14p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO06-76RL01830. (CONF- 
9010185-29: 18. water reactor safety information meeting, 
Rockville, MD (USA), 22-24 Oct 1990). Order Number 
DE91011800. Source: OSTI; NTIS; INIS; GPO Dep. 

Staffing is a primary concern of nuclear power plant regulators 
and operators in the 1990s. As numerous nuclear power plants un- 
der construction in the 1980s come on line, the challenge for 
regulators and operators is to assure that highly qualified and 
trained staff are available to contribute to safe and efficient plant 
operations. A study is being conducted for the Nuclear Regulatory 
Commission regarding nuclear power plant staffing regulations and 
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practices in Canada, France, the Federal Republic of Germany, 
Japan, Sweden, the United Kingdom, and the United States. This 
paper discusses preliminary findings from a review of the literature 
regarding the industry, regulatory framework, and policy issues that 
provide the context for staffing decisions in France, Sweden, and 
the United Kingdom. In the era following the accident at Three Mile 
Island, safety considerations were the primary motivator for 
changes in staffing manpower regulations. Preliminary findings 
from this study suggest that during the latter years of the 1980s 
there has been a shift toward greater influence of economic factors 
on staffing decisions regarding nuclear power plant operation. Con- 
tinuing research will explore factors affecting decisions regarding 
staff size, qualifications, job positions, and configurations in the 
foreign countries listed above and the United States. Staffing prac- 
tices will be investigated in the areas of plant operations, 
maintenance, engineering, and management. 18 refs. 


20260 (SAND-90-2235C) Experiments to determine the 
leakage behavior of ing equipment hatches. 
Parks, M.B.; Walther, H.P.; Lambert, L.D. Sandia National Labs., 
Albuquerque, NM (USA). [1991]. 7p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910817-5: 11. international conference 
on structural mechanics in reactor technology, Tokyo (Japan), 18- 
23 Aug 1991). Order Number DE91009190. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Under the sponsorship of the United States Nuclear Regulatory 
Commission, Sandia National Laboratories is conducting several 
research programs to develop methods for estimating the ultimate 
pressure capacity, at elevated temperatures, of light water reactor 
containment buildings. These programs are collectively known as 
the Containment Integrity Programs. The developed methods will 
be used to assess the performance of containments in the highly 
unlikely event of a sever accident. A series of thirteen tests has 
been conducted to determine the leakage behavior of pressure- 
unseating equipment hatches. The tested unseating equipment 
hatch is a part of the 1/6-scale reinforced concrete containment 
model at Sandia. During the test series, the effect of the following 
parameters on leakage was observed: bolt preload and stiffness, 
gasket material, aging, and temperature. A summary of the find- 
ings of this test program is provided below: (1) increasing bolt 
preload and/or stiffness effectively delayed leakage to higher pres- 
sure levels; (2) leakage was not significantly affected by gasket 
material, aging, or test temperature up to the gasket material 
degradation temperature, and (3) there is considerable margin be- 
tween the leakage onset and unseating pressures up to the gasket 
material degradation temperature. 6 refs., 3 figs., 2 tabs. 


20261 (SAND-90-2236C) Analysis of bellows expansion 
joints in containment bulidings. Wassef, W. (Ames Lab., IA 
(USA)); Greimann, L.; Fanous, F.; Parks, M.B. Sandia National 
Labs., Albuquerque, NM (USA). [1991]. 7p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Contract 63-6131. (CONF-910817—4: 11. inter- 
national conference on structural mechanics in reactor tech 

Tokyo (Japan), 18-23 Aug 1991). Order Number DE91009037. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Failure of a containment building to perform its function takes 
place when a leak path is formed. Bellows expansion joints, that are 
used at the penetrations where piping systems penetrate the con- 
tainment structures, are one of the potential points of failure. in the 
event of a severe accident, they can be simultaneously subjected 
to internal pressure, temperature and gross end displacements as 
the containment experiences large deformations. Current design 
and analysis criteria address bellows in only the small strain range. 
To understand its behavior during a severe accident, a universal 
bellows expansion joint in the Sequoyah containment vessel was 
analyzed tor large displacements, and high pressures and temper- 
atures. The bellows were analyzed with a three-dimensional finite 
element model using the ABAQUS finite element code. The model 
included rigid surfaces and interface elements to model the interac- 
tion of the convolutions as they touched each other. 3 refs., 6 figs. 


20262 (SAND-90-2237C) Comparison of pre-test analyses 
with the Sizewell-B 1:10 scale prestressed concrete contain- 
ment test. Dameron, R.A. (ANATECH Research Corp., San Diego, 


CA (USA)); Rashid, Y.R.; Parks, M.B. Sandia National Labs., Albu- 
querque, NM (USA). [1991]. 7p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (USA). DOE Contract AC04- 
76DP00789. (CONF-910817-8: 11. international conference on 
structural mechanics in reactor technology, Tokyo (Japan), 18-23 
Aug 1991). Order Number DE91009548. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper describes pretest analyses of a one-tenth scale 
model of the Sizewell-B prestressed concrete containment building. 
The work was performed by ANATECH Research Corp. under con- 
tract with Sandia National Laboratories (SNL). Hydraulic testing of 
the model was conducted in the United Kingdom by the Central 
Electricity Generating Board (CEGB). In order to further their un- 
derstanding of containment behavior, the USNRC, through an 
agreement with the United Kingdom Atomic Energy Authority 
(UKAEA), also participated in the test program with SNL serving as 
their technical agent. The analyses that were conducted included 
two global axisymmetric models with “bonded” and “unbonded” an- 
alytical treatment of meridional tendons, a 3D quarter model of the 
Structure, an axisymmetric representation of the equipment hatch 
region, and local plan stress and r-6 models of a buttress. Results 
of these analyses are described and compared with the results of 
the test. A global hoop failure at midheight of the cylinder and a 
shear/bending type failure at the base of the cylinder wall were 
both found to have roughly equal probability of occurrence; how- 
ever, the shear failure mode had higher uncertainty associated with 
it. Consequently, significant effort was dedicated to improving the 
modeling capability for concrete shear behavior. This work is also 
described briefly. 5 refs., 7 figs. 


20263 (XI-3522-90) Radiocecological impact of the Cher- 
nobyl accident on continental aquatic ecosystems. Foulquier, 
L.; Baudin-Jaulent, Y. CEA Centre d'Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Sep 1989. 228p. 
(In French). Contract 88-ET-016. Order Number DE91787409. 
Source: OST!; NTIS (US Sales Only). 

The pooling of knowledge on water, sediments, aquatic plants 
and fish allowed an evaluation report to be drawn up on the impact 
of Chernobyl accident and to extract data on the mechanisms in 
the transfer of certain radionuclides in rivers and lakes. The ra- 
dioactivity is related to the level of deposits essentially, in wet form. 
Differences in radioactivity levels are noted owing to the distance 
from Chernobyl, the atmospheric streams and pluviometric condi- 
tions. The most commonly detected radionuclides are: '5"|, "Te, 
134+137C 5, 103+106Ry 110MAG and, to a lesser degree, °*Sr and 
Sr. Very quickly, '*”7Cs becomes dominant. The peak of radioac- 
tivity in rivers occurred very soon after the accident. It was of short 
duration and the decrease in radioactivity was very quick due to 
dilution. In lakes, this decay was much slower. In sediment, the ra- 
dioactivity varied in time owing either to new deposits or to the 
migration of those deposits downstream in the river basins. The ra- 
dionuclides present in fallout can be quickly detected using aquatic 
plant. In certain areas, the concentration of 'S7Cs increased 200- 
fold in a few hours. In fish, the presence of 194+137Cs, 105+106 Ry, 
110™Ag and “Sr are noted. The only radionuclide of which the 
fixing dynamics can be followed is 'S’Cs. River fish were only sub- 
jected to water and food with a high radioactivity for a very short 
time and their '*7Cs concentration remained constantly low. The 
eftective half-life of 157Cs observed in situ for fish is from 100 to 
200 days. For lacustrine fish, we observe differences in radiocon- 
tamination, according to the regions (from 48,000 Bq.Kg~'w.w., in 
Sweden, to 110 in the North of Corsica or the Netherlands), in 
lakes (in northern Italy, *7Cs concentrations in fish are higher in 
small lakes), and species. 
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Refer also to citation(s) 20550 


20264 (DOE/BP-1479, pp. 17, Paper 5) Outage date work 
group. USDOE Bonneville Power Administration, Portland, OR 
(USA). Oct 1990. In Operations, maintenance, and replacement 
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10-year plan and accompanying technical reports, 1990-1999. 
727p. Source: OSTI; NTIS. 

One of the main reasons for creating the Outage Data Work 
Group was to see if some way could be found to establish a tie be- 
tween the level of preventive maintenance performed on the power 
system and the outage rate. With the current information available, 
no such determination can be accomplished. Therefore, the Out- 
age Data Work Group proposes the development of a new Outage 
Information System (OIS) to collect, validate, store, and report on 
outage information. Among other features, it will provide an on-line 
outage reporting system (replacing the current 703 Operations 
Trouble Report and the 1202 Outage Report) to enable field and 
headquarters personnel to enter corrections and additional outage 
data into the OIS. Eventually, information from a fully implemented 
OIS will allow examination of the relationship between preventive 
maintenance and system reliability. It will be able to greatly en- 
hance the use of outage data for setting preventive maintenance 
schedules, spotting equipment and manufacturer reliability trends, 
and guiding BPA’s capital replacement program. In addition, it will 
be able to provide the basis for improved reliability analysis, 
system planning, customer relations, and system studies. This pro- 
posal is for a phased approach to the establishment of such a 
system based on the current outage reporting system and building 
on work already underway. 


20265 (DOE/BP-1479, pp. 48, Paper 6) Non-electric plant 
maintenance and t. USDOE Bonneville Power Admin- 
istration, Portland, OR (USA). Oct 1990. In Operations, 
maintenance, and replacement 10-year plan and accompanying 
technical reports, 1990-1999. 727p. Source: OSTI; NTIS. 

The mission of the Non-Electric Plant (NEP) Maintenance and 
Replacement Program is to operate, maintain, enhance, and rec- 
ommend replacement of NEP facilities to support the operation of 
the electric transmission system in a safe, secure, reliable, effi- 
cient, and environmentally acceptable manner. The s of the 
Non-Electric Plant Maintenance and Replacement 10-Year Plan in- 
cludes sanitation, herbicide applications, janitorial services, utility 
services, maintenance, and recommended replacements. The NEP 
facilities covered in this program are substantial, and are dis- 
tributed throughout BPA’s 300,000-square mile service area. Those 
facilities include: yards; grounds; drainage systems; roads and 
parking areas; fences; walks; railroad tracks, transfer tracks; fuel- 
dispensing and storage facilities; water systems; sewer systems; 
fire and security alarm systems; heating, ventilating, and air condi- 
tioning systems (HVAC); industrial power and lights; cranes and 
elevators; roofs; building exteriors and interiors; and vehicle doors. 
Complexity and reliability criteria vary widely for district headquar- 
ters, specialty facilities, individual substations, and microwave sites. 
The report is divided into five major areas of discussion: site main- 
tenance; transportation maintenance; station and building utility 
maintenance; building maintenance; and M2C (major maintenance 
complexes) replacement facilities program. 


2401 Power Systems 
Refer also to citation(s) 19905, 21512 


20266 (DOE/BP-1479, pp. 108, Paper 4) Power system con- 
trol. USDOE Bonneville Power Administration, Portland, OR 
(USA). Oct 1990. In Operations, maintenance, and replacement 
10-year plan and accompanying technical reports, 1990-1999. 
727p. Source: OSTI; NTIS. 

The Power System Control (PSC) function is responsible for the 
emergency and on-going maintenance of BPA’s operational 
telecommunications and control systems. Activities are carried out 
to ensure that the Pacific Northwest will have a reliable, cost- 
effective source of electrical energy. Specifically, the PSC function 
is responsible for maintenance of: BPA’s microwave radio and mi- 
crowave multiplex systems; Very high frequency (VHF), ultra high 
frequency (UHF), and mobile radio equipment; powerline carrier 
equipment; various control and data acquisition systems including 
Supervisory Control and Data Acquisition (SCADA), supervisory 
control, Interruptible Load Dropping System (ILDSS), and so on; 
communications support systems such as Dial Automatic 
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Telephone Systems (DATS), key telephone systems, and Uninter- 
ruptible Power Systems (UPS's); and the support systems and 
equipment for all of these system such as engine generators, bat- 
teries and charges, and so on. The major areas of discussion are: 
present practices and facilities (communication systems, control 
and data acquisition systems and equipment; and communications 
support systems and equipment); resource requirements and 
projections; maintenance considerations; and issues, recommenda- 
tions, and alternatives. 


20267 (NEI-DK-522) Report on the electricity companies 
supplementary use of wind power. Energiministeriet, Copen- 
hagen (Denmark). Mar 1990 84p. (In Danish). Order Number 
DE91792967. Source: OSTI; NTIS (US Sales Only). 

In 1985 the Danish Ministry of Energy came to an agreement 
with the electricity companies that they should utilize wind power 
as a supplement to traditional fuels to the effect of 100 MW during 
the following 5 years. The motive was that the Danish government 
wished these companies to contribute to the development of the 
use of renewable energy sources, thus helping to reduce air pollu- 
tion. The report is a result of cooperation between the various 
electricity companies and Risoe National Laboratory. It includes de- 
scriptions of the course of this development, of the involved 
technologies and operational details, of the basis for planning 
procedures, and an evaluation of the wind resources. Current de- 
velopments with regard to windmill technology and plans for the 
future are also presented. (AB). 


20268 (PNL-SA-18750) SPGD: A central power system for 
space title in French. Widrig, R.D. Pacific Northwest Lab., Rich- 
land, WA (USA). [1991]. 5p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC06-76RL01830. (CONF-910456-1: 
SEE/AIAA meeting: power from space, Paris (France), 1-13 Apr 
1991). Order Number DE91012610. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper describes the Space Power Generation and Distribu- 
tion (SPGD) concept for providing power to any satellite in earth 
orbit via power beaming. Other applications such as providing 
power for terrestrial or space exploration purposes are identified. 
An assessment of SPGD versus conventional space power is sum- 
marized concluding SPGD appears extremely attractive for our 
space future. 1 ref. 
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Refer also to citation(s) 20276, 20846 


20269 (DOE/BP-1479, pp. 80, Paper 3) System protection 
maintenance. USDOE Bonneville Power Administration, Portland, 
OR (USA). Oct 1990. In Operations, maintenance, and replace- 
ment 10-year plan and accompanying technical reports, 
1990-1999. 727p. Source: OSTI; NTIS. 

The System Protection Maintenance (SPM) function is responsi- 
ble for the maintenance and calibration of revenue metering, 
protection, and contro! systems installed on the BPA system. SPM 
also provides operational analysis of system events and distur- 
bances. SPM is responsible for providing these services in an 
efficient and cost-effective manner, while ensuring the integrity of 
BPA's power grid. This 10-Year Plan analyzes and addresses three 
aspects of the SPM function: 1. Equipment types presently under 
SPM jurisdiction, as well as expected trends which might affect 
SPM’'s equipment or function. 2. Support activities and facilities 
required to perform the SPM function. 3. Personnel and personnel- 
related activities which affect the SPM mission. The major areas of 
discussion are: revenue metering; indication and instrumentation; 
protection and control; and special issues (spare parts, repair cen- 
ter, training center, staffing, and test equipment). 


20270 (DOE/BP-1479, pp. 47, Paper 7) Substation opera- 
tions. USDOE Bonneville Power Administration, Portland, OR 
(USA). Oct 1990. In Operations, maintenance, and replacement 
10-year plan and accompanying technical reports, 1990-1999. 
727p. Source: OSTI; NTIS. 

As a practical matter, Substation Operations performs opera- 
tional tasks which are beyond the capability of the Supervisory 





Control and Data Acquisition (SCADA) system. SCADA is capable 
of opening and closing circuit breakers to isolate and restore sys- 
tem equipment and monitor equipment alarms. Operational tasks 
performed by Substation Operations include the foliowing: The 
clearing of substation equipment for maintenance. The isolation of 
faulty system equipment. The routine emergency inspection of the 
high-voltage system equipment. The writing of Standing Orders 
and Station Instructions which define the proper operation of sys- 
tem equipment in routine and emergency conditions. The 
scheduling and coordination of customer outages. Enforcement of 
safety rules defined in the accident Preventional manual and the 
Switching and Clearance Procedures. The development and imple- 
mentation of Operating Bulletins which define standardized 
operations parameters for the BPA system. The nonmandatory co- 
ordination of outages between and among maintenance crews. The 
operation of the system when SCADA malfunctions. The gathering 
of information on system outages, equipment operation and equip- 
ment malfunctions. Substation Operations also carries out the 
responsibility for the Non-Eiectric Plant Maintenance (NEPM) Pro- 
gram and support of the Environmental programs. The major areas 
of discussion are: substation operator apprenticeship program; 
substation operations support staff; maintenance support; operation 
of electrical system: reliability criteria; operations interrelated work- 
load; and capital additions for operations training center. 


20271 (DOE/BP-1479, pp. 25, Paper 8) Power system dis- 
patch. USDOE Bonneville Power Administration, Portland, OR 
(USA). Oct 1990. In Operations, maintenance, and replacement 
10-year plan and accompanying technical reports, 1990-1999. 
727p. Source: OSTI; NTIS. 

The Division of System Operations (DSO) operates and controls 
the Federal Columbia River Power System (FCRPS) in order to 
ensure an efficient and reliable supply of electrical energy to the 
Pacific Northwest. DSO controls generation at Federal generating 
plants; maintains the transmission system voltage levels; plans and 
approves outages of the power system and communication facili- 
ties; coordinates BPA system operation with interconnected utilities; 
studies and determines system operating limits and transfer capa- 
bilities; provides emergency assistance to other utilities; and 
provides historical operating information and data, among a host of 
associated responsibilities in support of its mission. The System 
Operations function was traditionally achieved by using several re- 
gional supervisory control centers. However, in response to the 
lessons learned from the large-scale Northeastern U.S. blackouts 
in the 1960's, BPA looked to improve efficiency and reliability by 
centralizing control of the system. BPA currently dispatches and 
controls the FCRPS from two facilities: the Dittmer Control Center 
(DCC) in Vancouver, Washington, and the Eastern Control Center 
(ECC) in Moses Lake, Washington. DCC is responsible for the en- 
tire main transmission grid and the lower-voltage grid west of the 
Cascades, as well as control of generation levels at the Federal 
generation plants. ECC is responsible for the lower-voltage trans- 
mission grid east of the Cascades. The two centers are supported 
by computer-based systems which allow efficient, real-time control 
of the system. The major areas of discussion are: staffing, dis- 
patcher training, and control center replacements. 


20272 (DOE/BP-1479, pp. 151, Paper 2) Substation mainte- 
nance. USDOE Bonneville Power Administration, Portland, OR 
(USA). Oct 1990. In Operations, maintenance, and replacement 
10-year plan and accompanying technical reports, 1990-1999. 
727p. Source: OSTI; NTIS. 

This long-range 10-Year Plan for the Substation Maintenance 
program at BPA focuses on the activities required to ensure reli- 
able performance throughout a useful service life of the switching, 
transformation, reactive, and related equipment installed in 
substation yards. The plan addresses each equipment category in- 
dividually in Major Areas of Discussion. Each section provides 
basic descriptions and amounts installed, maintenance require- 
ments, replacement philosophy, support needed, spare parts, 
issues, trends, and recommendations. The plan also addresses ar- 
eas common to all equipment categories, such as skills needed, 
work equipment (tools, instruments, vehicles), materials invento- 
ries, program organization and management, and projections for 
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the future. Attention is paid in the plan to the need for responsive- 
ness to customer requirements, feasibility of contracting workload 
that exceeds staff capability, and environmental initiatives. The ma- 
jor areas of discussion are: maintenance training program; 
manufacturers’ instruction books; work equipment: circuit breakers: 
circuit switchers and load break disconnects; shunt and series ca- 
pacitors; power transformers, reactors. voltage regulators. 
grounding transformers, and station service transformers: instru- 
ment transformers; AC disconnect switches; fuses; station batteries 
and chargers; reclaiming insulation media and oil; AC gas- 
insulated substation equipment maintenance; AC miscellaneous 
Station facilities; and auxiliary station power equipment 


20273 (ETDE-IT—91-31) Consideration in GIS insulation co- 
ordination. Bargigia, A. Ente Nazionale per |'Energia Elettrica, 
Rome (Italy). 1990. 16p. (CONF-9010168-2: IERE workshop on 
GIS program, Toronto (Canada), 1-3 Oct 1990). Order Number 
DE91790768. Source: OSTI; NTIS (US Sales Only). 

From IERE workshop on GIS; Toronto, Canada (Oct 1990) 

Analysis of electrical system failures reveals that many are 
caused by insulation breakdowns due to overvoltages. The prob- 
lem of insulation co-ordination is then one of the most important 
aspects in the design of an electrical system. Insulation co- 
ordination of gas-insulated sub-stations (GIS) has recently received 
much attention especially due to a large diffusion of this insulation 
technique. In this review of GIS insulation co-ordination, attention 
is given to the impact on the insulation co-ordination strategy of the 
metal-clad disconnector performance during capacity current 
switching operations. 


20274 (ETDE-IT-91-33) Gas insulated substation for MV 
systems: Characteristics of SF; metalenclosed switchgear. 
Bargigia, A. Ente Nazionale per l’'Energia Elettrica, Rome (italy). 
Dec 1990. 3p. (CONF-9010168—4: IERE workshop on GIS pro- 
gram, Toronto (Canada), 1-3 Oct 1990). Order Number 
DE91790770. Source: OSTI; NTIS (US Sales Only). 

From IERE workshop on GIS; Toronto, Canada (Oct 1990). 

Gas-insulated substation (GIS) reliability is ensured by the fact 
that the whole unit of equipment is made in the workshop and that 
it is insensitive to environmental conditions, since it has: a her- 
metic stainless-steel or protected-stee| enclosure. in which all the 
active parts are insulated in SFe except for the fuse-chamber, 
whose air insulation is protected by an enclosure with degree of 
protection IP 65: operating mechanisms protected by covers with 
degree of protection IP 30; plug-in cable sealing ends with degree 
of protection IP 65. Metal-enclosed switchgear will operate even in 
very low temperatures and even when immersed in water up to the 
height of the operating mechanism. Checking to ensure that SF, 
insulated metal-enclosed switchgear is in accordance with design 
is carried out by ENEL (italian National Electricity Board), using 
specifications that are based mainly on the new IEC standards for 
a.c. metal-enciosed switchgear. 


20275 (UCRL-JC—-107136) Electrical energy metering appii- 
cation at a large research facility. Falke, S.S. Lawrence 
Livermore National Lab., CA (USA). 8 May 1991. 9p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-7405-ENG- 
48. (CONF-9105178-1: Schlumberger industries users group 
conference, Atlanta, GA (USA), 6-8 May 1991). Order Number 
DE91012087. Source: OST!; NTIS; GPO Dep. 

A brief history of electric energy metering at Lawrence Livermore 
National Laboratory is presented. Use of electromechanical 
watthour demand, solid state single function transducers, analog 
multitunction, and digital multifunction per-phase metering are dis- 
cussed. Applications for interdepartment revenue transfer based on 
energy and power flow, load profiling, system planning, and use as 
a troubleshooting tool are described. 6 refs. 


2403 Power Transmission Lines and Cables 


20276 (DOE/BP-1479, pp. 86, Paper 1) Transmission line 
maintenance. USDOE Bonneville Power Administration, Portland, 
OR (USA). Oct 1990. In Operations, maintenance, and replace- 
ment 10-year plan and accompanying technical reports, 
1990-1999. 727p. Source: OSTI; NTIS. 
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The mission of Transmission Line Maintenance (TLM) is to 
maintain and repair BPA transmission lines, structures, and appur- 
tenances to assure safe, reliable, and economical power delivery in 
a manner compatible with the environmental concerns of the Ad- 
ministration. Optimum reliability of the transmission system 
depends upon the application of a vigorous and well-defined main- 
tenance program. After a discussion of the system, the paper 
discusses and makes recommendations for the following major ar- 
eas of concern: line patrol; steel tower maintenance; wood pole 
and accessory maintenance; right-of-way maintenance: airway 
obstruction lighting and marking; conductor and accessory mainte- 
nance; access road maintenance; materials management, 
emergency restoration; equipment; and staffing. 


2405 Environmental Aspects 


20277 (EGG-M-91215) Wright-Patterson Air Force Base 
PCB inventory, assessment, and cleanup project summary. 
Boehmer, A.M.; Freund. D.C. EG and G Idaho, Inc., Idaho Falls, 
ID (USA). Apr 1991. 19p. Sponsored by Department of Defense, 
Washington, DC (USA). DOE Contract AC07-761D01570. (CONF- 
9103175—-Summ.: 1991 Polychlorinated Bephenyl (PCB) forum, 
Houston, TX (USA), 25-26 Mar 1991). Order Number DE91012731. 
Source: OSTI; NTIS; GPO Dep. 

Wright-Patterson Air Force Base (WPAFB), of the United States 
Air Force (USAF) Air Force Logistics Command, requested Depan- 
ment of Energy. Idaho Operations Office (DOE-ID) assistance 
through the Idaho National Engineering Laboratory (INEL) in char- 
acterizing and remediating polychlorinated bipheny! (PCB) spill sites 
at the base. In addition. WPAFB requested assistance in identitying 
PCB-filled and PCB-contaminated equipment at WPAFB in Dayton, 
Ohio. This paper presents a summary of the work completed to 
date on this project. The objective of the project was to provide the 
technical management, manpower. and services required to: char- 
acterize and clean up select PCB spill sites: identity, sample, and 
label oil-filled equipment (typically electrical and hydraulic); and pri- 
oritize tor removal, retrofill, or chemical detoxification the PCB-filled 
and PCB-contaminated transformers at WPAFB. 10 figs. 


2407 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 19939, 20642, 20643, 20644 


20278 (DOE/EA-0506) Proposed power rate adjustment, 
Boulder Canyon Project — Phoenix Area Office: Environmen- 
tal assessment. USDOE Western Area Power Administration, 
Golden, CO (USA). Feb 1991. 24p. Sponsored by USDOE, Wash- 
ington, DC (USA). Order Number DE91013189. Source: OSTI; 
NTIS; GPO Dep. 

The Western Area Power Administration (Western) is proposing 
to increase the rate charged for electric power from the Boulder 
Canyon Project. The Reclamation Project Act of 1939 (53 Stat. 
1197), other legislation, and DOE Order RA 6120.2 require that 
power revenues repay power-related costs. Western is also 
required by Reclamation Law and DOE policy to sell its power re- 
sources at the lowest possible cost consistent with sound business 
principles. The fiscal year (FY) 1990 power repayment study for 
the Boulder Canyon Project indicated that the existing composite 
rate would not generate revenues sufficient to repay all of the obli- 
gations assigned to power. Western, therefore, must increase its 
Boulder Canyon Project power rate in order to meet its financial 
obligations and comply with federal law. 
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20279 (LBL-30308) Seasonal storage of thermal energy in 
unsaturated soils: Modeling, simulation, and field validation. 
Doughty, C. (Lawrence Berkeley Lab., CA (USA)); Tsang, C.F; Ko- 
rin, E.; Nir, A. Lawrence Berkeley Lab., CA (USA). Feb 1991. 10p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
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AC03-76SF00098. Grant 85-00129. (CONF-910568—1: 5. interna- 
tional conterence on thermal energy storage (TES). The Hague 
(Netherlands), 13-16 May 1991). Order Number DE91011876. 
Source: OSTI: NTIS: GPO Dep. 

Most investigations on seasonal storage of thermal energy have 
concentrated mainly on cold and moderate climatic regions. and 
have emphasized aquifer storage. In warm, arid climatic zones, 
where the use of groundwater aquifers for this purpose is not feasi- 
ble, unsaturated soil has been identified as one of the most 
suitable media. Our previous research programs used mathemati- 
cal modeling to investigate both general concepts and a specific 
configuration for a storage facility in unsaturated soil. In the 
present project, a reduced-scale field experiment was performed in 
order to: (a) validate the mathematical models of the storage sys- 
tem and study the relevant heat transfer processes in unsaturated 
soils; (b) test the proposed technologies for the construction of the 
storage facility, ircluding heat-exchanger emplacement and opera- 
tional control: and (c) provide cost estimates of the implementation 
of this method. The transfer of heat to the soil is achieved through 
a heat exchanger constructed of 0.03-m-diameter polybutylene 
pipe in a helical configuration 1 m in diameter and 6 m in length, 
which is inserted into a 10-m-deep well. A detailed description of 
the experimental procedures and technological developments are 
given in a companion paper (Bar-On et al., 1991), while the 
present paper emphasizes model development and validation. Two 
experimental storage cycles were performed and modeled, and a 
satisfactory match was obtained between the observed and pre- 
dicted temperatures throughout the storage volume. The sensitivity 
to parameter estimates, modeling approximations, and parameter 
nonlinearity was also studied. On the basis of the accumulated 
knowledge and experience from this project, a pilot-scale experi- 
ment appears feasible. 11 refs., 7 figs. 


20280 (PNL-SA-19359) Applications and challenges tor 
thermal energy storage. Kannberg, L.D. (Pacific Northwest Lab., 
Richiand, WA (USA)); Tomlinson, J.T. Pacific Northwest Lab., Rich- 
land. WA (USA). Apr 1991. 23p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 
910568-2: 5. international conference on thermal energy storage 
(TES), The Hague (Netherlands), 13-16 May 1991). Order Number 
DE91012873. Source: OSTI; NTIS; GPO Dep. 

New thermal energy storage (TES) technologies are being devel- 
oped and applied as society strives to relieve increasing energy and 
environmental stresses. Applications for these new technologies 
range from residential and district heating and cooling using waste 
and solar energy, to high-temperature energy storage for power 
production and industrial processes. In the last two decades there 
has been great interest and development of heat storage systems, 
primarily for residential and commercial buildings. While develop- 
ment has continued, the rate of advancement has slowed with 
current technology considered adequate for electrically charged 
heat “storage furnaces. " Use of chill storage for building diurnal 
cooling has received substantial development. 6 refs., 16 figs. 
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20281 (DOE/ER-0484P, pp. 62) Solid-state lithium batter- 
ies: Nontoxic, inexpensive, and biodegradable components. 
USDOE Office of Energy Research, Washington, DC (USA). Jan 
1991. +In Technology ’90. Accomplishments in technology transfer 
from DOE and its laboratories. 192p. Order Number DE91005072. 
Source: OSTI; NTIS; INIS. 

Researchers from the Materials and Chemical Sciences Division 
at Lawrence Berkeley Laboratory (LBL) have developed a new kind 
of solid-state rechargeable battery. Based on the principle of redox 
polymerization and depolymerization, the new battery has been 
shown to deliver 30% more capacity than most commercial batter- 
ies and at half the weight. The battery works the same as 
commercial batteries. The positive electrode materials, however, 
are unique and much lighter than those used in commercial batter- 
ies. The negative electrode is solid lithium, the separator is a solid 
polymer electrolyte, and the positive electrode is made of a 
lightweight plastic material consisting mainly of disulfide polymer 
chains. The monomer units in the positive electrode are linked by 
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chemical bonds between their sulfur atoms. On discharge, elec- 
trons are released from the lithium negative electrode and flow in 
the external circuit to the polydisulfide positive electrode. These 
electrons break the sulfur-sulftur bonds of the positive electrode, 
thus unlinking the chains (depolymerizing) and creating monomer 
units. The current continues to flow until all of the sulfur bonds are 
broken and the chains are unlinked. The fully depolymzeried posi- 
tive electrode then consists of a lithium salt. During recharge, a 
current is applied from an external source and the electrons begin 
to flow in the opposite direction. The sulfur atoms rebond to each 
other and reform the polymers (repolymerization). During testing, 
the batteries retained their staying power and performed like new 
with virtually no loss of capacity after many cycles or rechargers. 
More than 350 cycles have been demonstrated so far. 


20282 (DOE/ER-0484P, pp. 68-69) Satellite battery re- 
designed for terrestrial use: Bringing space technology down 
to earth. USDOE Office of Energy Research, Washington, DC 
(USA). Jan 1991. In Technology '90. Accomplishments in technol- 
ogy transfer from DOE and its laboratories. 192p. Order Number 
DE91005072. Source: OSTI; NTIS; INIS. 

Sandia National Laboratories (SNL) is now working with industry 
to bring one of those proven space components - the nickel/ 
hydrogen battery - back to earth for use in terrestrial applications. 
The characteristics that make these batteries ideal for space vehi- 
cles, such as long life, high reliability, and low maintenance, make 
them particularly attractive for use at remote sites on earth. The 
major drawback to using them in terrestrial applications has been 
their high initial cost. The aerospace version is expensive primarily 
because its cells are housed individually in separate pressure ves- 
sels, and because of the large amounts of platinum and nickel 
used in each cell. The battery was redesigned so that a number of 
cells are housed in a common pressure vessel. To reduce costs 
further, the terrestrial version was designed with thicker positive 
electrodes, which reduces the number of cell components needed. 
Additional cost reductions were achieved by using negative elec- 
trodes that contain less platinum/carbon catalyst. Other strategies 
for further reducing costs include using negative electrodes that 
contain even less platinum or some other material less costly than 
platinum and housing the battery in a less-expensive pressure ves- 
sel. The challenge is to make the modifications necessary to 
reduce the cost of the battery without unduly compromising its per- 
formance. The latest redesign of the aerospace battery by Johnson 
Controls - a 7-kWh unit believed to be the largest nickeV/hydrogen 
battery ever assembled - has already been successfully tested in 
an experiment at SNL that linked the battery to a small refrigerator, 
tour 3-watt fluorescent lights. and a photovoltaic array to simulate a 
remote-site photovoltaic system. Two prototype batteries have 
been built and are current being tested at separate locations. 


20283 (NEI-DK-564) Electrochemical deposition and disso- 
lution of aluminum in NaClAICh, melts. Li Qingteng. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Kemisk Lab. A. Dec 1989 
167p. Contract ENS-1443/89-5. Order Number DE91793014. 
Source: OSTI; NTIS (US Sales Only). 

EFP-89. 

Previous investigations of chloroaluminate melts. especially on 
aluminum electrode processes, have been reviewed. Electrochemi- 
cal deposition of aluminum onto glassy carbon electrodes from 
NaAICl, at 175 deg. C has been examined. (AB) 215 rets. 


20284 (SAND-90-3186C) Preparation of ionic membranes 
for zinc/bromine storage batteries. Assink. R.A.: Arnold, C. Jr. 
Sandia National Labs., Albuquerque, NM (USA). [1991]. 5p. Spon- 
sored by USDOE, Washington. DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910801-1: 26. intersociety energy con- 
version engineering (IECE) conference. Boston. MA (USA). 3-9 
Aug 1991). Order Number DE91012008. Source: OSTI; NTIS: 
GPO Dep. 

Zinc/bromine flow batteries are being developed for vehicular 
and utility load leveling applications. During charge, an aqueous 
zinc bromide sak is electolyzed to zinc metal and molecular 
bromine. During discharge. the zinc and bromine react to again 
form the zinc bromide salt. One serious disadvantage of the micro- 
porous separators presently used in the zinc/bromine battery is that 


modest amounts of bromine and negatively charged bromine moi- 
eties permeate through these materials and react with the zinc 
anode. This results in partial self-discharge of the battery and low 
coulombic efficiencies. Our approach to this problem is to impreg- 
nate the microporous separators with a _ soluble cationic 
polyelectrolyte. In laboratory screening tests a sulfonated polysul- 
fone resin and fully fluorinated sulfonic acid polymer substantially 
reduced bromine permeation with only modest increases in the 
area resistance. 5 refs., 6 figs., 11 tabs. 


20285 (SAND—91-0672) Exploratory battery technology de- 
velopment report for FY90. Magnani, N.J.; Butler, P.C.; Akhil, 
A.A.; Braithwaite, J.W.: Freese, J.M.; Lott, S.E. Sandia National 
Labs., Albuquerque. NM (USA). Apr 1991. 116p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
Order Number DE91012131. Source: OSTI; NTIS: GPO Dep. 

Sandia National Laboratories, Albuquerque. manages the Utility 
Battery Exploratory Technology Development Program, which is 
sponsored by the US Department of Energy's Office of Energy 
Management. In this capacity, Sandia is responsible for the engi- 
neering analyses and development of advanced rechargeable 
batteries for stationary energy storage applications. This report de- 
tails the technical achievements realized during fiscal year 1990 
82 figs., 40 tabs. 


20286 (SAND-91-1096C) Durability of polymeric materials 
used in zinc/bromine flow batteries. Arnold. C. Jr. Sandia Na- 
tional Labs., Albuquerque. NM (USA). [1991]. 20p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-910801—2: 26. intersociety energy conversion engineering 
(IECE) conference. Boston, MA (USA). 3-9 Aug 1991). Order Num- 
ber DE91012864. Source: OSTI; NTIS: GPO Dep. 

The lifetimes of zinc/bromine flow batteries may be limited by the 
durability of components which are fabricated from thermoplastic 
materials and exposed to the bromine-containing electrolyte. Exam- 
ples of such components are flowtrames and carbon-filled piastic 
electrodes. In early versions of the zinc/bromine battery, 
flowtrames and electrodes were made from polypropylene and 
copolymers of propylene and ethylene. In later versions of the zinc/ 
bromine battery, poly(vinyl chloride) (PVC) was used as the mate- 
rial to fabricate flowtrames and polyethylene was used as the 
material used to fabricate both flowtrames and electrodes. We 
found that carbon-plastic electrodes made from polypropylene or 
polypropylene rich copolymers were swelled and chemically at- 
tacked by the bromine-containing electrolytes. As a result. warpage 
occurred and the battery failed. On the basis of accelerated aging 
studies we estimated the lifetimes of the electrode and its 
polypropylene based component to be 96 and 10 months. respec- 
tively. The enhanced stability of the electrode was attributed to the 
presence of carbon which is known to be an antioxidant for ther- 
moxidation. In accelerated exposure tests, bromine-containing 
electrolytes were also found to attack and leach out the additives 
used in PVC flowtrames. PVC itself was only slightly degraded by 
the electrolyte. A commercial fluorocarbon. Tetzel". which contains 
no additives. was determined to be stable in bromine-containing 
electrolytes and is recommended as a replacement for PVC. Cur- 
rently. aging studies on carbon-filled polyethylene electrodes are in 
progress. 15 rets.. 11 figs.. 1 tab. 


20287 (SAND-91-7029) Proof-of-concept zinc/bromine 
electric vehicle battery. Bolsted. J. (Johnson Controls, Inc., Mil- 
waukee, WI (USA). Advanced Battery Engineering): Eidler. P.: 
Miles. R.: Petersen. R.: Yaccarino. K.: Lott. S. Sandia National 
Labs.. Albuquerque, NM (USA): Johnson Controls. Inc.. Milwaukee 
WI (USA). Advanced Battery Engineering Apr 1991. 98p. Spon- 
sored by USDOE. Washington. DC (USA). DOE Contract 
AC04-76DP0078S :AC04-88AL54304. Order Number DE91011767. 
Source: OSTI: NTIS: GPO Dep 

At the inception of the contract. Johnson Controls acquired and 
tested the zinc/bromine battery design developed by Exxon Re- 
search and Engineering Corporation (the Z-design) and. with 
Exxon, determined the key problems in this design: expansion and 
warping of electrodes. leaking of electrolyte from the battery stack. 
and excessive self-discharge brought about by transfer of bromine 
across the separator. The problems of electrode expansion and 
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high self-discharge were mitigated by developing improved elec- 
trode and separator materials. Starting in the second year of the 
contract, JCI developed a new V-design battery stack which used 
different hardware and tooling to address the problem of stack 
leakage. The V-design uses thermal welding to achieve a hermeti- 
cally sealed construction. The flow distribution is improved, and the 
massive endblocks of the original system have been replaced by 
thinner, lighter endblocks which are stiffened by means of rigid 
aluminum honeycomb inserts. Highlights of performance character- 
istics of batteries built and tested under the contract given. The 
battery was developed for the ETX-Il, a Ford Aerostar minivan. 44 
figs., 21 tabs. 


29 ENERGY PLANNING AND POLICY 


20288 (ETDE-mf—1785663) VIK annual report 1989/90. Vere- 
inigung Industrielle Kraftwirtschaft e.V. (VIK), Essen (Germany, 
F.R.). 1990 58p. (in German). Order Number DE91785663. 
Source: OSTI; NTIS (US Sales Only). 

This report contains summaries on the following subjects: 1. 
Electric power industry in the united Germanies before the estab- 
lishment of the European Single Market; 2. Legal aspects of power 
supply; 3. Power supply - electricity and fuel: 4. Technical aspects. 
The activities of the organisation in 1989/’90 are reported on. (UA). 
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20289 (DOE/S—O0086P) National Energy Strategy: Technical 
Annex 2, integrated analysis supporting the National Energy 
Strategy: Methodology, assumptions and results. USDOE, 
Washington, DC (USA). [1991]. 175p. Sponsored by USDOE, 
Washington, DC (USA). Order Number DE91014058. Source: 
OSTI; NTIS; GPO Dep. 

This report details the analytical process used to estimate the in- 
tegrated effects of the National Energy Strategy actions and the 
results of that analysis. The purpose of the National Energy Strat- 
egy analysis process was to provide a means to quantitatively 
assess proposed energy policy actions, and to determine what dif- 
ferences these actions make in a comprehensive and consistent 
way. The energy modeling tools used in this analytical process 
represent the best efforts of the Department of Energy to date. All 
modeling results, however, have limitations, particularly the further 
from the present one attempts to explore. Energy modeling was 
undertaken not to provide precise forecasts of the future. Rather, 
the purpose was to provide a consistent accounting framework, of- 
fer policy insights. and lend greater perspective to the work. The 
information gained by this effort was valuable but was only one of 
many factors considered in the overall Strategy development. The 
focus of this report is the methods used and insights gained re- 
garding the combined effects of the Strategy actions. This report 
provides detailed numerical results of the National Energy Strategy 
integrated analysis. Projected results of the Strategy are presented 
in terms of changes relative to either the analytical baseline — the 
Current Policy Base case — or the base year 1990. The year 1990 
was selected because it is the most recent year for which historical 
data are now available. 51 refs., 66 figs.. 13 tabs. 


20290 (ECN-C—91-019) Data collection on renewables for 
EC COp-reduction study: The Netherlands DERE subpro- 
gramme. Van Harmelen. T.. Bakema. G. Netherlands Energy 
Research Foundation, Petten (Netherlands). Mar 1991. 30p. Order 
Number DE91778875. Source: OSTI: NTIS (US Sales Only) 

Due to the absence of COz-emissions. renewable energy re- 
sources are a valuable option for reducing CO2-emissions trom the 
energy systern. For an extension of the Netherlands EFOM-ENV 
database with renewable energy technologies defined up to 2010. 
data have been coliected on relevant technology parameters such 
as technical penetration potential. cost and emission factors. The 
contribution from resources such as wind. hydro and geothermal 
energy can grow considerably to 2010. though their potentials are 
limited due to geographical constraints. Solar energy has a large 
potential but is at the moment still in a research and development 
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phase. Thus a large contribution before 2010 is not foreseen. 
Waste combustion provides a large energy resource, but if plastics 
are not separated from biomass, the COz2-reduction potential is 
negligible. The CO2-study for DG XII, carried out using the collected 
data in EFOM-ENV showed that in the Netherlands in a COp- 
emission constrained energy system renewables can contribute 
circa 4% of the primary energy demand in 2010. 13 refs., 19 tabs. 


20291 (ENEA-RTI-STUDI-STRAT—90-01) 1989 Energy Re- 
port: Energy supply and demand in Italy and in the world. 
D'Angelo, E.; Catoni, P.G.; Liberatori, M. ENEA, Rome (italy). 
1990. 189p. (In Italian). Order Number DE91790766. Source: 
OSTI; NTIS (US Sales Only). 

Within the framework of Italian socio-economic/energy studies 
pertormed by ENEA (Italian Commission for Nuclear and Alterna- 
tive Energy Sources), the 1989 Energy Report was prepared to 
highlight objective elements which allow the interpretation some 
peculiarities of the Italian energy system within the context of the 
global energy situation and taking into account key 1989 economic 
developments. The evolutionary behaviour of the economy was 
evaluated in terms of medium term trends in order to identify the 
beginning of new patterns, discontinuities, consistencies and homo- 
geneities. The analysis, based on numerous statistical data on 
energy prices, production, imports and consumption for various 
sectors (transportation, industrial, residential, etc.) included the de- 
velopment of energy/economy models and appropriate simulation 
scenarios. Particular attention was given to the influence of OPEC's 
pricing strategy and to the USA and Japan economic situations. 


20292 (RISO-R-581) Systems Analysis Department: An- 
nual progress report 1990. Larsen, H.; Mackenzie, G.A. (eds.). 
Risoe National Lab., Roskilde (Denmark). Systems Analysis. Mar 
1991. 51p. Order Number DE91792965. Source: OSTI; NTIS (US 
Sales Only). 

The report describes the work of the Systems Analysis Depart- 
ment at Risoe National Laboratory during 1990. The Department is 
made up of the Cognitive Systems Group, the Risk Analysis Group, 
the Energy Systems Group and the UNEP Collaborating Centre for 
Energy and Environment. The report includes a list of publications, 
lectures and staff members. (author) 1 tab., 20 ills., 7 refs. 
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20293 (CONF-870564-, pp. 3-9) Focusing on the big pic- 
ture: National trends and minorities as energy consumers. 
Newman, D.K. (Housing Foundation, Sanibel, FL (USA)). USDOE 
Office of Minority Economic Impact, Washington, DC (USA). Re- 
search and Education Div. Aug 1990. From 1987 socioeconomic 
energy research and analysis conference; Washington, DC (USA); 
21-22 May 1987. In Proceedings of the 1987 socioeconomic en- 
ergy research and analysis conference. 752p. Order Number 
DE91000062. Source: OSTI; NTIS. 

This paper was presented as part of a conceptual framework for 
minority energy research. When the very first questionnaire for the 
surveys was in the drafting stage, my investigators received so- 
licited and unsolicited views about the household energy behavior 
of minorities and the poor. Poor and black households, we found, 
used much less energy at home and in their cars than others, and 
paid more per unit for it. When they had an automobile (and only 
55 percent of blacks at that time did), they drove fewer miles. used 
less gasoline. The several sets of basic data now available provide 
a gold mine of information, and do far more than dispel myths. They 
increase understanding. alert policy makers to significant shifts, 
and identity important trends and variations in energy consumption. 
Actually, the basic relationships in household energy consumption 
have remained remarkably stable. Poor and minority househoks 
continue to use less energy than others, with the difference being 
greatest tor electricity. Electricity is the fuel of more discretionary 
use than oil and natural gas. which are needed for heating. In gen- 
eral, among minorities as weli as others, the greater the household 
income, the more energy households use and the more extensive 
their conservation measures. The better-off househokds are able to 
afford to install energy saving features. Their energy conservation 
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is incidental to saving money, but, while saving that money, they 
spend for so-called energy saving appliances, appliances that save 
human energy but expend more of the kind we are talking about. 
Whether poor or well off, black or Hispanic, the larger the house- 
hold, and therefore, when it is in the middle child-rearing years, the 
more energy it consumes. Energy use is lowest among the most 
youthful householders, usually one or two people, increases into 
the middie years, and falls among the elderly. 21 refs. 


20294 (CONF-870564-, pp. 12-16) The increasing complex- 
ity of minority status. O’Hare, W.P. USDOE Office of Minority 
Economic Impact, Washington, DC (USA). Research and Educa- 
tion Div. Aug 1990. From 1987 socioeconomic energy research 
and analysis conference; Washington, DC (USA); 21-22 May 1987. 
In Proceedings of the 1987 socioeconomic energy research and 
analysis conference. 752p. Order Number DE91000062. Source: 
OSTI; NTIS. 

This paper was presented as part of a conceptual framework for 
minority energy research. Any analysis of the impact of energy 
policies on minorities must address implicitly or explicitly the socio- 
logical meaning of minority status and the author submit that the 
meaning of minority status has become more complex over the 
past twenty five years and it promises to become even more com- 
plex in the next twenty-five years. This growing complexity must be 
taken into consideration as we develop a conceptual framework for 
future energy research on minorities. Why do we group people on 
the basis of race and ethnicity rather than eye color or weight or 
any one of numerous other characteristics that we could use? To 
some extent current use of minority status as a relevant category 
for analyses is based on past research. In many cases minority 
status or race is used in analysis today simple because it has been 
used so often, in previous socioeconomic research and it has often 
proved successful in improving the explanatory power in our mod- 
els. However, as times change it is important for those of us in the 
research community to stop and ask ourselves if old concepts and 
old variables have retained their meaning Why did researchers 
begin using race, ethnicity or minority status in socioeconomic re- 
search in the first place? Earlier researchers used minority status 
as a surrogate measure for a common set of experiences which 
were cumbersome to describe. In 1960, for example, nearly all 
nonwhites shared at least a couple of important characteristics. 
The vast majority of nonwhites were black and the vast majority of 
blacks were poor or grew up in poor families. In 1960, 7 out of 10 
minorities were blacks and 55.1 percent of all blacks had incomes 
below the poverty line. But just as important, recently analyzed 
data from the 1940 census shows 95 percent of black families with 
earnings below today’s poverty line which means that almost all 
blacks in 1960 had grown up poor. 3 tabs. 


20295 (CONF-870564—, pp. 19-29) The socioeconomic 
bases of energy policy: A household/institutional approach. 
Henderson, L.J. (Univ. of Baltimore, MD (USA)). USDOE Office of 
Minority Economic Impact, Washington, DC (USA). Research and 
Education Div. Aug 1990. From 1987 socioeconomic energy re- 
search and analysis conference; Washington, DC (USA); 21-22 
May 1987. In Proceedings of the 1987 socioeconomic energy re- 
search and analysis conference. 752p. Order Number 
DE91000062. Source: OSTI; NTIS. 

This paper was presented as part of a conceptual framework for 
minority energy research. Socioeconomic dimensions of energy 
events and policies pose both normative and empirical challenges 
to American Public Policy-makers. Normatively, energy policies 
which seek to enhance supply, curtail demand, or foster changes 
in the mix of primary fuels used in the household, commercial, in- 
dustrial and transportation sectors raise fundamental questions 
about the ethics of resource distribution and redistribution in Ameri- 
can society. No policy is without ethical import and consequence. 
Empirically, it is doubtful that sufficient data exist or are properly 
configured to measure and evaluate the full meaning of America’s 
energy dilemmas to all income groups and most institutions operat- 
ing in American society. Although theoretical models purporting to 
assess the socioeconomic dimensions of energy policy continue to 
proliferate with varying levels of sophistication, these models are 
sekdom able to reliably examine the multidimensional and subtle 


demographic, economic, social ethnic, racial and behavioral vari- 
ables associated with energy developments and policies. A salient 
issue examined in this paper is the extent to which these models 
interrelate household and institutional energy consumption and ex- 
penditure behavior. 14 refs.. 2 figs. 


20296 (CONF-870564—, pp. 32-45) Overview of MI'’s resi- 
dential energy consumption and expenditure program. 
Johnson, G.R. USDOE Office of Minority Economic Impact, Wash- 
ington, DC (USA). Research and Education Div. Aug 1990. From 
1987 socioeconomic energy research and analysis conference: 
Washington, DC (USA); 21-22 May 1987. In Proceedings of the 
1987 socioeconomic energy research and analysis conference. 
752p. Order Number DE91000062. Source: OSTI; NTIS. 

This paper was presented as part of a conceptual framework for 
minority energy research. Section 211 of the Department of Energy 
(DOE) Organization Act (42 USC7141) directs the Office of Minor- 
ity Economic Impact (MI) to conduct an on-going research program 
with the assistance of the Energy Information Administration and 
other appropriate federal agencies to determine the impact of na- 
tional energy programs, policies, and regulations on minorities. 
This will enable the Director of MI to develop and recommend to 
the Secretary of Energy relevant policies to assist minorities and 
minority business enterprises alleviate any negative impacts result- 
ing from such energy actions. In directing M! to assess how 
minorities cope with the disproportionate financial impact of higher 
energy prices. the legislative mandate requires a determination of 
the equity effects of policies and regulations on individuals and 
communities. If energy policies and programs result in higher 
prices, this will generate increases in the direct energy expendi- 
tures of households and increases in the overall energy costs for 
producing ali goods and services. However, since energy 
consumption cannot be reduced in the short-run, appropriate as- 
sessments must be made, so that energy policy alternatives and 
strategies can be established and implemented. Such alternative 
strategies must focus on decreasing prices and the overall national 
energy consumption. Energy has a major influence on economic 
activity. The relationship of energy prices, policies, regulations, and 
programs to family and household income is highly complex. En- 
ergy pricing impacts not only the purchasing power of consumers, 
but it also impacts household conservation, research and develop- 
ment, the commercialization of energy technology, and the 
development of energy supplies through exploration and invest- 
ments, the acquisition of petroleum stockpiles, and the viability of 
all industries which are dependent on energy. 3 refs., 5 figs. 


20297 (CONF-870564-, pp. 48-60) Electric utilities and cor- 
porate social responsibility: Creating an environment that 
provides both service and opportunity. Davis, J.K. Jr. USDOE 
Office of Minority Economic impact. Washington, DC (USA). Re- 
search and Education Div. Aug 1990. From 1987 socioeconomic 
energy research and analysis conference; Washington, DC (USA); 
21-22 May 1987. In Proceedings of the 1987 socioeconomic en- 
ergy research and analysis conference. 752p. Order Number 
DE91000062. Source: OSTI; NTIS. 

This paper is part of the session on relating energy consumption 
to utility forecasting and economic development. One of the quan- 
daries those of us in the electric utility business have found 
ourselves in over the years is the struggle to identify the average: 
customer. It's like describing the average football, basketball or 
baseball fan — there is little to link him with another fan except the 
favorite team. All the other factors — the level of intensity of his or 
her fanaticism, the number of games attended, or even the amount 
of money wagered on the team varies extensively. So, too, do the 
characteristics of what we call the average electric customer. 
Those differences become even more pronounced when you con- 
sider the average low-income customer. The variations often defy 
traditional logic. For instance, studies done by Georgia Power's 
economic and market research department show that low income 
customer's - those earning less than $10,000 a year — use less en- 
ergy on average, with 16 percent using about 488 kWM a month. 
However, not all low income customers are low users. In fact, stud- 
ies show that 20 percent of our low-income customers use from 
651 to 1,000 kKWH a month, and 10 percent use from 1,001 to 
1,500 KWH monthly. 12 figs., 1 tab. 
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20298 (CONF-870564-, pp. 63-70) Relating energy con- 
sumption to utility forecasting and economic development. 
Baxter, C.F. (Dept. of Energy, New York, NY (USA)). USDOE 
Office of Minority Economic Impact. Washington, DC (USA). Re- 
search and Education Div. Aug 1990. From 1987 socioeconomic 
energy research and analysis conference; Washington, DC (USA); 
21-22 May 1987. In Proceedings of the 1987 socioeconomic en- 
ergy research and analysis conference. 752p. Order Number 
DE91000062. Source: OSTI; NTIS. 

in a few short months, the Department of Energy will celebrate 
its tenth anniversary. Since the Department's creation, the nation 
has experienced some dramatic changes in its perception of utility 
forecasting and economic development. To focus more on this sub- 
ject, we need to examine some typical data produced during the 
early 1970's, at the peak of the energy disruption and compare 
those forecasts with subsequent actual events. US energy con- 
sumption from years from 1850 to 1990 is shown by sector for 
household, commercial, industrial, transportation and electrical gen- 
erations, with forecasts through 2000. Average fuel prices from 
1970 - 1990 are given for coal, residual oil, distillate oil, gasoline 
and natural gas. 5 figs. 


20299 (CONF-870564—, pp. 73-93) Trends in energy con- 
sumption and expenditures tor low income households from 
1973 to 1985. McBride, J. (Response Analysis Corp., Princeton, 
NJ (USA)); Carroll, D.; Donahey, R. USDOE Office of Minority Eco- 
nomic Impact, Washington, DC (USA). Research and Education 
Div. Aug 1990. From 1987 socioeconomic energy research and 
analysis conference; Washington, DC (USA); 21-22 May 1987. In 
Proceedings of the 1987 socioeconomic energy research and anal- 
ysis conference. 752p. Order Number DE91000062. Source: 
OSTI; NTIS. 

This paper is part of the session on relating energy consumption 
to utility forecasting and economic development. National and 
global events have contributed to dramatic changes in energy 
supplies and energy prices over the last two decades. In the sev- 
enties, oil supply restrictions, oi! and natural gas price deregulation, 
environmental restrictions on burning coal, and increasing prob- 
lems in the development of nuclear power plants all contributed to 
higher energy costs. Subsequently, oil prices have fallen, due in 
part to declining demand, and have resulted in lower retail prices 
for gasoline and fuel oil, as well as reduced natural gas and elec- 
tricity rates. These price fluctuations have resulted in significant 
changes at the household level. Households responded to rising 
prices and supply problems by changing heating fuels, lowering in- 
door temperatures, buying smaller cars, investing in household 
conservation measures. Recently, prices for many types of energy 
have stabilized, and actually have fallen in some cases. The pur- 
pose of this paper is to provide a context for the analysis of current 
residential energy consumption patterns by showing the way that 
patterns have changed in the past due to price and supply shifts. It 
examines trends in consumption and expenditures at the house- 
hold level to quantify the changes. Then it documents household 
energy use changes and reviews how energy use changes have 
translated into changes in consumption and expenditures. Special 
attention is given to the differential impact for low income house- 
holds, considering how these households compare with the rest of 
the population and assessing the relative hardship caused by ex- 
penditure trends. Household consumption is separate from the 
discussion of consumption for transportation. Data files available 
for analysis of transportation consumption do not match household 
consumption files in terms of time periods or households. 5 rets. 


20300 (CONF-870564-, pp. 96-102) Energy and equity. 
Gandara, A. USDOE Office of Minority Economic impact, Washing- 
ton, DC (USA). Research and Education Div. Aug 1990. From 
1987 socioeconomic energy research and analysis conference; 
Washington, DC (USA); 21-22 May 1987. In Proceedings of the 
1987 socioeconomic energy research and analysis conference. 
752p. Order Number DE91000062. Source: OSTI; NTIS. 

This paper is part of the session on relating energy consumption 
to utility forecasting and economic development. Today the author 
is going to talk about some thoughts regarding energy and equity 
that have come to me during the course of those twelve years. 
One might call them reflections on policy research and public 
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policy decision making. Since he is assuming that one of the ob- 
jectives of your efforts is for your research to have some public 
impact perhaps such ruminations will be helpful to you. Equity is 
first and foremost concerned with fairness. To be equitable is to be 
fair. In the law it is often said that, to receive equity one must do 
equity. That is to receive justice one must be just. Once one enters 
the arena of what is just and what is not, one has entered the 
realm of normative values that requires a vision of what ought to 
be. But not everybody has the same vision. The response to 
increased prices for energy in the 1970's was an add-on to the typ- 
ical financial assistance program for the low-income, to pay for the 
higher energy bills. The energy crisis also brought forth demands 
for technological equity. The technological equity related to subsi- 
dized industries such as fossil-fuel, natural gas, nuclear power and 
electrical power. Clearly, it is getting more difficuk to balance 
equities. Data analysis is urged to support the interests of under- 
represented or unrepresented classes. 


20301 (CONF-870564—, pp. 122-131) Residential energy 
consumption and expenditure patterns of black and nonblack 
households in the United States. Vyas, A.D. (Argonne National 
Lab., IL (USA)); Poyer, D.A. USDOE Office of Minority Economic 
Impact, Washington, DC (USA). Research and Education Div. Aug 
1990. From 1987 socioeconomic energy research and analysis con- 
ference; Washington, DC (USA); 21-22 May 1987. In Proceedings 
of the 1987 socioeconomic energy research and analysis confer- 
ence. 752p. Order Number DE91000062. Source: OSTI; NTIS. 

Residential energy consumption and expenditures by black and 
nonblack households are presented by Census region and for the 
nation based on the Energy Information Administration’s 1982-83 
Residential Energy Consumption Survey (RECS). Black house- 
holds were found to have significantly lower levels of electricity 
consumption at both the national and regional level. Natural gas |: 
the dominant space heating fuel used by black households, natural 
gas consumption was typically higher for black households. How- 
ever, when considering natural gas consumption conditional on 
natural gas space heating no significant differences were tound. 10 
rets., 8 tabs. 


20302 (CONF-870564—, pp. 134-188) Residential energy 
consumption and expenditure patterns of low-income house- 
holds in the United States. Vine, E.L. (Lawrence Berkeley Lab., 
CA (USA)); Reyes, |. USDOE Office of Minority Economic Impact, 
Washington, DC (USA). Research and Education Div. Aug 1990 
From 1987 socioeconomic energy research and analysis conter- 
ence; Washington, DC (USA); 21-22 May 1987. In Proceedings of 
the 1987 socioeconomic energy research and analysis conference. 
752p. Order Number DE91000062. Source: OSTI; NTIS. 

This paper is part of the session on relating residential energy 
consumption and expenditure patterns. The principal objective of 
this study is to compare poor and non-poor households to see 
whether the two groups are similar or different with respect to en- 
ergy consumption and expenditures, housing characteristics, and 
energy-related behavior. We based our study on an analysis of a 
national data base created by the U.S. Department of Energy, the 
1982-83 Residential Energy Consumption Survey (RECS). RECS 
includes detailed information on individual households: demo- 
graphic characteristics, energy-related features of the structure, 
heating equipment and appliances, recent conservation actions 
taken by the household, and fuel consumption and costs for April 
1982 - March 1983. We found a number of statistically significant 
(as the 0.05 level) differences between the two income groups in 
terms of demographics, heating/cooling/water heating systems, ap- 
pliance saturation, the thermal integrity of their home, energy 
conservation behavior, energy consumption, energy expenditures, 
and the percentage of income spent on energy costs. These differ- 
ences suggest different approaches that might be taken for 
targeting energy conservation programs to low-income households. 
Since the poor spend about 25% of their income on energy expen- 
ditures, compared to 7% for the non-poor, informational, technical, 
and financial assistance to low-income households remains an ur- 
gent, national priority. 12 refs., 26 tabs. 


20303 (CONF-870564—, pp. 191-202) Effects of energy sav- 
ings on household expenditures of low-income weatherization 
program participants. Walsh, R.W. (Univ. of Vermont, Burlington 





(USA)); Howard, D.B. USDOE Office of Minority Economic impact, 
Washington, DC (USA). Research and Education Div. Aug 1990. 
From 1987 socioeconomic energy research and analysis conter- 
ence; Washington, DC (USA); 21-22 May 1987. In Proceedings of 
the 1987 socioeconomic energy research and analysis conference. 
752p. Order Number DE91000062. Source: OSTI: NTIS. 

This paper was part of the session on low-income weatherization 
and energy assistance. The primary purpose of the Low-income 
Weatherization Program (LIWAP) is to reduce the energy con- 
sumption of low-income households by providing materials and 
labor necessary to increase efficiency of heating and cooling in 
dwelling units. This has the effect of improving thermal comfort and 
healthful living conditions for program participants. A further effect 
of the induced energy savings is a shift in expenditure from energy 
to other household expenditure categories. The direction and mag- 
nitude of this effect has implications for examining the economic 
well-being of participating households, as well as analyzing broader 
macro economic effects, such as net energy consumption and em- 
ployment impacts in affected economic sectors. The focus of this 
study is limited to estimating the change in consumption of goods 
and services, including energy, in budgets of LIWAP-eligible house- 
holds. The estimates were derived using an average percentage of 
energy savings per household, applied to incomes of a national 
sample matched with LIWAP eligibility characteristics. The effective 
reduction in expenditure on energy for heating and cooling was 
estimated as a 13.4% income gain, consistent with the national en- 
ergy savings average attributed to the 1980-81 program by the 
U.S. Department of Energy (Peabody, 1984). A basis for estimating 
changes in expenditures resulting from the achieved savings was 
made by expanding the pre-weatherization used. 9 refs., 4 tabs. 
20304 


(CONF-870564—, pp. 105-119) National patterns of 


energy demand and expenditures by Hispanics. Poyer, D.A. 
(Argonne National Lab., IL (USA)). USDOE Office of Minority Eco- 
nomic Impact, Washington, DC (USA). Research and Education 
Div. Aug 1990. DOE Contract W-31109-ENG-38. From 1987 
socioeconomic energy research and analysis conference; Washing- 


ton, DC (USA); 21-22 May 1987. In Proceedings of the 1987 
socioeconomic energy research and analysis conference. 752p. 
Order Number DE91000062. Source: OSTI: NTIS. 

This paper is part of the session on end-user consumption and 
expenditure patterns. The paper is based on ongoing research. at 
Argonne National Laboratory, being done for the Office of Minority 
Economic impact (MI) of the U.S. Department of Energy. Under its 
legislative mandate MI is required to assess the impact of govern- 
ment policy, programs, and actions on U.S. minorities. In line with 
this mission Argonne is currently involved in characterizing and 
analyzing the patterns of energy demand and expenditures of mi- 
norities. A major barrier associated with this task is the availability 
of sufficient data. With the possible exception of blacks, analysis of 
the patterns of energy demand for most minority population cate- 
gories is all but impossible because of small sample sizes. The 
major source of residential energy consumption data, the Residen- 
tial Energy Consumption Survey, only collects data on 5.000 to 
7,000 households. For many minority population categories, this 
number of observations make any meaningful statistical analysis at 
least at the regional Census level practically impossible, with any 
further refinement of the analysis becoming even more difficult. In 
this paper our primary purpose is to describe the patterns of en- 
ergy demand for Hispanics and nonhispanics but ancillary to that 
briefly present one possible solution to the data availability prob- 
lem. 9 rets., 8 tabs. 


20305 (CONF-870564—, pp. 205-224) Preliminary findings 
on thermal performance of zone heating in low-income house- 
holds with payment troubled utility customers. McBride. J. 
(National Center for Appropriate Technology, Butte, MT (USA)); 
Castelli, B.T.; Lippman, R.: Kromer, J.S.; Desmond, D.J.: Grier, 
G.E.; Bernard, M. Ill; Collins, N.; Ettinger, G. USDOE Office of Mi- 
nority Economic Impact, Washington, DC (USA). Research and 
Education Div. Aug 1990. From 1987 socioeconomic energy re- 
search and analysis conference: Washington, DC (USA): 21-22 
May 1987. In Proceedings of the 1987 socioeconomic energy re- 
search and analysis conference. 752p. Order Number 
DE91000062. Source: OST]; NTIS. 
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This paper was part of the session on low-income weatherization 
and energy assistance. A combination of economic, demographic 
and climatic factors have led to especially burdensome energy 
costs for low-income residents of Pennsylvania. This, in turn, has 
led to averages of more than $90 million per month for utilities, and 
an increasing demand for government assistance. In response, the 
Commonwealth of Pennsylvania is exploring an _ innovative 
approach, the Critical Needs Weatherization Research Project (CN- 
WRP), as an alternative to current weatherization and assistance 
programs. The project was developed by the Commonwealth of 
Pennsyivania Governor's Energy Council with funding from the 
Pennsylvania Department of Public Welfare, the Gas Research In- 
stitute, Columbus Gas of Pennsylvania, and the Philadeiphia Gas 
Works. The National Center for Appropriate Technology is the 
prime contractor for the project. The project is testing the eftective- 
ness of a 40,000 Btu, zone, natural gas heater combined with 
house doctor infiltration control, ceiling insulation, and resident 
education to reduce energy costs. Data from comprehensive moni- 
toring installations is being analyzed along with the observations of 
residents in project homes. While data analysis is preliminary, the 
initial results are encouraging. Energy use is being analyzed based 
on whether normalized comparisons of heater and central furnace 
gas consumption. Based on preliminary data, the heaters appear 
to be using from 19 percent to 60 percent less gas to maintain ac- 
ceptable comfort levels. Twenty-five homes are being studied, and 
of those, mid-way through the project, 10 participants prefer the 
zone heater to the central furnace. eight accept the zone heater 
with some qualifications, and seven prefer their central furnaces. 
One important aspect of the project is the specific observations of 
the project participants, each with unique circumstances and 
needs. 13 refs., 4 tabs. 


20306 (CONF-870564—, pp. 227-240) Do residential energy 
audits contribute to reduced energy consumption?. Mathur. 
S.C. USDOE Office of Minority Economic Impact. Washington, DC 
(USA). Research and Education Div. Aug 1990. From 1987 socioe- 
conomic energy research and analysis conference: Washington, 
DC (USA); 21-22 May 1987. In Proceedings of the 1987 socioeco- 
nomic energy research and analysis conference. 752p. Order 
Number DE91000062. Source: OST!; NTIS 

This paper was part of the session on low-income weatherization 
and energy assistance. The purpose of this paper is to analyze the 
effect of residential energy audits on residential energy consump- 
tion. Two fundamental questions are addressed in the analysis: (1) 
Do residential households reduce their energy consumption as a 
result of the audit? (2) What is the impact on energy consumption 
of each of the various recommendations made to the households 
as a result of the audit? Two separate models are used to address 
the two questions listed above. They will be referred to as the net 
impact model and the recommendations model. Both of the models 
use the methodology of multiple regression analysis. At the end, 
the paper also proposes an analytical approach that could be used 
in a future analysis to strengthen and extend the results presented 
in this paper. 4 tabs. 


20307 (CONF-870564—. pp. 243-293) An evaluation of resi- 
dential conservation service programs in the District of 
Columbia. Fauntleroy. P.A. (Public Service Commission of the Dis- 
trict of Columbia, Washington (USA)). USDOE Office of Minority 
Economic Impact. Washington, DC (USA). Research and Educa- 
tion Div. Aug 1990. From 1987 socioeconomic energy research 
and analysis conference; Washington, DC (USA); 21-22 May 1987 
In Proceedings of the 1987 socioeconomic energy research anc 
analysis conference. 752p. Order Number DE91000062. Source 
OSTI: NTIS. 

This paper was part of the session on low-income weatherization 
and energy assistance. The purpose of the paper is to illustrate 
how profiles of participants and nonparticipants can provide infor- 
mation useful for determining the effectiveness of Residential 
Conservation Service (RCS) programs. To this end. the author 
seeks to illustrate: 1. How (RCS) program evaluations, whose 
scope is determined by research design methods, can be useful in 
(a) identifying issues, success, and problems in the RCS pro- 
grams, and (b) formulating economic energy demand modeis 
based on information gathered through the program evaluation. 2. 
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As an example, the analysis of the demographic, attitudinai, and 
housing and energy system characteristics of RCS participants and 
nonparticipants is shown to be useful in understanding some of the 
factors that contribute to residential energy conservation behavior 
(e.g. (a) requesting an RCS audit and (b) implementing or not im- 
plementing conservation measures are recommended). 3. How the 
RCS participant and nonparticipant profiles can be useful in identi- 
tying problems and issues in the design of RCS programs and in 
the way the programs are being implemented. In keeping with the 
guidelines set by the sponsors of this conference, the emphasis in 
this paper will be on the conceptual framework, methodology, and 
empirical results rather than on the policy implications. 29 tabs. 


20308 (CONF-870564—, pp. 296-327) Alternatives to the 
Calitornia Energy Baseline Program. Gamson, D. (California 
Public Utilities Commission, San Francisco (USA)). USDOE Office 
of Minority Economic Impact, Washington, DC (USA). Research 
and Education Div. Aug 1990. From 1987 socioeconomic energy 
research and analysis conference; Washington, DC (USA); 21-22 
May 1987. In Proceedings of the 1987 socioeconomic energy re- 
search and analysis conference. 752p. Order Number 
DE91000062. Source: OST]; NTIS. 

This paper was part of the session on low-income weatherization 
and energy assistance. The California Energy Baseline program is 
a Legislatively-mandated Lifeline program implemented by the Cali- 
fornia Public Utilities Commission. The program has the dual goals 
of conservation promotion and ensurance of a basic level of ser- 
vice to all. This paper is a policy analysis of the Baseline program. 
After identifying policy objectives, four alternative programs are de- 
signed to meet these objectives. Using data from California utilities, 
the analysis shows that there are programs more responsive to 
policy objectives than the status quo. The recommended alterna- 
tive benefits low-income households directly, with little or no 
decrease in total allocative efficiency. 22 refs., 6 tabs. 


20309 (CONF-870564-—, pp. 330-343) Designing and devel- 
oping an energy-related program for public housing residents 
and renters. Bryant, A. USDOE Office of Minority Economic |m- 
pact, Washington, DC (USA). Research and Education Div. Aug 
1990. From 1987 socioeconomic energy research and analysis con- 
ference: Washington, DC (USA): 21-22 May 1987. In Proceedings 
of the 1987 socioeconomic energy research and analysis conter- 
ence. 752p. Order Number DE91000062. Source: OSTI; NTIS. 
This paper was part of the session on low-income weatherization 
and energy assistance. The term public housing is a double- 
entendre when introduced within the context of energy 
conservation. What immediately comes to mind is the massive con- 
sumption generated by millions of tenants living in subsidized 
quarters. However, a divergent view identifies opportunities for sig- 
nificant savings to the nation. This project undertook the challenge 
of the divergent view by trying, as a practitioner, to design and de- 
velop an energy-related program for public housing residents with 
application to renters. This paper reports primarily on the methodol- 
ogy and references the formal reports that document the entire 
demonstration project. The U.S. Department of Housing and Urban 
Development (HUD) oversees public (and other federally-assisted) 
housing for which it spends more than $1 billion on energy for 
approximately 1.2 million units housing 3.4 million people. This rep- 
resents about 9,900 projects managed by 2,700 local housing 
authorities. Of the 3.4 million occupants, more than 60 percent are 
minority populations who reside in 76% of the dwellings designated 
as family units. (The remaining 24% are occupied by the elderly.) 
Public housing, in most instances was completed prior to the 1973 
oil crisis and, as such, energy conservation was not considered in 
its design, materials, nor construction. Comparing public housing 
site energy consumption and its costs to private residential use is 
virtually unfathomable since consumption and costs are recorded 
by project. In those limited cases where tenants have individual 
meters. true costs are not reflected since HUD guidelines require 
that energy allowances be made. Tenants would pay the difference 
between allowance and use. The process of collection is not uni- 
versally enforced. Generally though, site energy consumption is 
11% for electricity, 25% for oil, and 64% for natural gas. 3 refs. 


20310 


(CONF-870564—, pp. 346-354) Utillty survey results: 
Beyond the energy forecast. Bugiass, K.N. (Boston Edison Co., 
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MA (USA)). USDOE Office of Minority Economic Impact, Washing- 
ton, DC (USA). Research and Education Div. Aug 1990. From 
1987 socioeconomic energy research and analysis conference; 
Washington, DC (USA); 21-22 May 1987. In Proceedings of the 
1987 socioeconomic energy research and analysis conference. 
752p. Order Number DE91000062. Source: OSTI; NTIS. 

This paper was part of the session on utility estimation of cus- 
tomer energy patterns. Boston Edison is a publicly held electric 
utility serving customers in the City of Boston and 39 adjacent 
communities within the Boston metropolitan area. Residential cus- 
tomers account for 87 percent of the Company's retail electric 
customers and consume about one quarter of all Kilowatt hours 
sold. As of year end 1986, residential customers were purchasing 
over 3 billion kilowatt hours annually. Each household was using 
an average of 5,735 kilowatt hours a year. Serving the energy 
needs of these customers requires an understanding of how 
households are using electricity, and what factors are influencing 
their consumption decisions. Once the relationship between energy 
consumption and influential factors is understood, the utility is in a 
strong position to forecast and plan for future energy needs. In the 
short term, this is accomplished by utilization of least cost capacity 
options. In the long term It means assuring sufficient distribution, 
transmission and generation facilities to meet these energy require- 
ments. One of the best ways to get a clear picture of the electricity 
consumption patterns among residential customers is to undertake 
surveys on a regular basis. At Boston Edison, a territory-wide mail 
survey is developed and conducted every three years. The sur- 
vey’s main purpose is to understand appliance ownership and 
usage patterns in conjunction with household socioeconomic char- 
acteristics, so that mathematical models can be developed which 
capture the relationships among those variables. Using these mod- 
els, along with a forecast of what the typical customer might look 
like and how many customers we expect to have, the company is 
able to predict its residential energy requirements for a given tore: 
cast horizon. These surveys are rich in information abou 
household economics and household size and provide insight int« 
appliance ownership and usage patterns. 3 figs. 


20311 (CONF-870564-, pp. 357-393) Energy consumption, 
appliance holding, housing, and demographic characteristics 
of target groups in the PG & E service territory. Skumatz, L.A 
(Pacific Gas and Electric Co., San Francisco, CA (USA)). USDOE 
Office of Minority Economic Impact, Washington, DC (USA). Re- 
search and Education Div. Aug 1990. From 1987 socioeconomic 
energy research and analysis conference; Washington, DC (USA): 
21-22 May 1987. In Proceedings of the 1987 socioeconomic en- 
ergy research and analysis conference. 752p. Order Number 
DE91000062. Source: OSTI; NTIS. 

This paper was part of the session on utility estimation of cus- 
tomer energy patterns. Pacific Gas and Electric Company (PG&E) 
is responsible for serving over 3.8 million residential customers in 
Northern and Central California. PG&E conducts periodic surveys 
designed to collect detailed and representative data about the ap- 
pliance holdings and demographic characteristics of residential 
customers. These data support applications in forecasting, load 
analysis, conservation and load management program design and 
marketing, and a variety of other uses, and also meet regulatory 
requirements. Using the latest in this series of surveys, the 1986 
Residential Appliance Saturation Survey (RASS). we conducted a 
detailed analysis of the energy-related characteristics of a series of 
residential customer target groups, including: five ethnic groups 
(white, hispanic, black, asian, and other) senior households (all oc- 
cupants over 60 years of age), the poor, defined as 100% of the 
1986 poverty level, and an alternate definition, based on 200% of 
poverty for senior households, and 150% for non-senior house- 
holds. The study has two objectives: (1) to identify differences in 
energy-related characteristics for these groups, including: housing 
characteristics. 2 figs., 3 tabs. 


20312 (CONF-870564—, pp. 396-419) Least cost electric 
utility planning: A preliminary assessment of its implications 
tor blacks and hispanics. Throgmorton, J.A. (Univ. of lowa, lowa 
City (USA)). USDOE Office of Minority Economic Impact, Washing- 
ton, DC (USA). Research and Education Div. Aug 1990. From 
1987 socioeconomic energy research and analysis conference; 





Washington, DC (USA); 21-22 May 1987. In Proceedings of the 
1987 socioeconomic energy research and analysis conference. 
752p. Order Number DE91000062. Source: OSTI; NTIS. 

This paper was part of the session on utility estimation of cus- 
tomer energy patterns. Electric power is a large and important part 
of American life. In 1984, electric utility customers purchased 2,278 
billion kilowatt-hours (kWh) of electricity (thus accounting for one- 
third of the primary energy consumed nationwide) at a cost of 
$143.1 billion (U.S. Department of Energy [DOE], 1986a). The 
3,130 electric utilities that supply this energy are heavily capital in- 
tensive. Collectively they accounted for roughly $42 billion (1982$) 
per year in investment for new equipment during the 1970s, or an 
estimated one-half of all new common stock issues and one-tenth 
of gross private domestic investment (DOE, 1983). This large and 
important industry is undergoing significant change. Whereas 
growth in the industry used to be quite stable, it is now quite un- 
certain. The price of electricity once was in steady decline, but 
from 1973 to 1983 it grew by 50% in constant dollars (DOE, 1983). 
Investment in the industry used to be secure and rewarding; since 
1972 utilities have canceled 115 proposed or partially constructed 
nuclear power plants at a cost of over $20 billion (Cavanagh, 
1986). This dramatic shift in conditions has led to several calls for 
a change in electric power planning. At first the focus was on plan- 
ning at the national level. Such planning failed to emerge, however, 
largely due to a lack of consensus about the path of change that 
should be pursued (Katz, 1984). The arena for debate shifted in 
the early 1980s to regions and the states, and now the call is for 
least cost utility planning at the state or utility scale. Some black in- 
terest group leaders and elected officials asserted that blacks had 
little or no opportunity to influence national energy policy during the 
Caner administration (Perry, 1984). 30 refs., 4 figs., 7 tabs. 


20313 (CONF-870564—, pp. 474-488) Comparison of urban 
residential energy consumption patterns in Costa Rica and In- 
dia. Sazama, G.W. (Univ. of Connecticut, Storrs (USA)). USDOE 
Office of Minority Economic Impact, Washington, DC (USA). Re- 
search and Education Div. Aug 1990. From 1987 socioeconomic 
energy research and analysis conterence; Washington, DC (USA); 
21-22 May 1987. In Proceedings of the 1987 socioeconomic en- 
ergy research and analysis conference. 752p. Order Number 
DE91000062. Source: OSTI; NTIS. 

This paper was from the session on residential energy consump- 
tion in developing countries. Study of urban residential energy and 
consumption pattems in the Third World should contribute to an 
understanding energy use by U.S. disadvantaged groups through 
cross cultural comparisons, and by offering information on supply 
conditions and policy options used in those contexts. This paper 
will analyze the results of residential energy use surveys conducted 
in Costa Rica and India, with supplemental information available 
from surveys in Brazil and Chile, as well as some reference point 
intormation on the United States of America. Both Costa Rica and 
India have had a growth with equity development strategy. Costa 
Rica is classified as a middie income country by the World Bank, 
while India is classitied as a low income country. The results of this 
are reflected in energy consumption patterns. indian urban house- 
hokds use predominantly traditional tuels (firewood and dung). In 
Costa Rica there is a significantly higher percentage of use of 
commercial tuels among the urban poor, with fuel expenditures be- 
ing a slightly lower percentage of total expenditures than India. In 
all countries, the nature of the supply network had important infiu- 
ences on final consumption patterns, e.g., defacto government 
rationing of LPG in India, subsidization of electricity and high prices 
for LPG in Costa Rica, or slow development of power lines in ur- 
ban poverty area of Brazil. 18 refs., 9 tabs. 


20314 (CONF-870564-, pp. 491-509) A formal approach to 
analyzing the household-sector fuel transition: The case of 
Zimbabwe. Hosier, R.H. (Univ. of Pennsylvania, Philadelphia 
(USA)); Dowd, J. USDOE Office of Minority Economic impact, 
Washington, DC (USA). Research and Education Div. Aug 1990. 
From 1987 socioeconomic energy research and analysis conter- 
ence; Washington, DC (USA); 21-22 May 1987. In Proceedings of 
the 1987 socioeconomic energy research and analysis conference. 
752p. Order Number DE91000062. Source: OSTI; NTIS. 
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This paper was from the session on residential energy consump- 
tion in developing countries. In the past, the household energy 
policy strategies of developing countries have focused on improved 
woodstove efficiencies and rural afforestation efforts while ignoring 
the possibilities for inter-tuel substitution. This was at least partly 
so because of the dissenting view that households are too con- 
Strained to make any end-use demand decisions. Although rural 
household fuel-use decisions may well be supply-constrained. the 
higher disposable incomes of urban households and the existence 
of cash fuel markets suggest possibilities for meaningful fuel sub- 
stitution in urban areas. The substitution component of Zimbabwe's 
household energy policy should focus on fuel substitution in the 
urban areas. In this context, an understanding of the transition be- 
tween traditional and modem fuels in the urban household sector is 
paramount. Existing empirical studies of household energy use in 
the cities and towns of developing countries have been docu- 
mented in descriptive studies or presented in the form of standard 
regression estimates of fuel consumption levels. In these studies, 
information on household fuel consumption level and fuel-mixes 
typically is presented in tabular form as the number and percent- 
age of household consumers by income level. In examining urban 
household fuel use in Nairobi, Hughes-Cromwick (1985) used sin- 
gle equation multiple regression to estimate the household-level 
demand for electricity, charcoal, kerosene, and gas. These conven- 
tional approaches have been limited in their capacity for analyzing 
the household fuel transition. Simple descriptive statistics or esti- 
mation of household fuel consumption relations by itself fails to 
adequately account for the importance of the household fue! acqui- 
Sition decision. As a result, the question of how free are urban 
households in making end-use demand decisions has not been ex- 
plicitly addressed. 13 refs., 4 tabs. 


20315 (CONF-870564-, pp. 422-443) A model to assess the 
relative impact of policy in tra ion energy expendi- 
tures. Santini, D.J. (Argonne National Lab., IL (USA)); Vyas, A.D. 
USDOE Office of Minority Economic impact, Washington, DC 
(USA). Research and Education Div. Aug 1990. DOE Contract W- 
31109-ENG-38. From 1987 socioeconomic energy research and 
analysis conference; Washington, DC (USA); 21-22 May 1987. In 
Proceedings of the 1987 socioeconomic energy research and anal- 
ysis conterence. 752p. Order Number DE91000062. Source: 
OSTI; NTIS. 

This paper was from the session on transportation energy con- 
sumption and expenditure patterns. The paper describes recent 
results of the ongoing development of the Minority Transportation 
Allocation Mode! (MITRAM) now under development at Argonne 
National Laboratory for the U.S. Department of Energy’s Office of 
Minority Impact. Results of application of standard methods of sta- 
tistical analysis of the Nationwide Personal Transportation Study 
(NPTS) surveys of 1977 and 1983 are presented. in this paper or- 
dinary least squares is used to estimate these submodels, and 
dummy variables are used to test for differences in minority and 
white behavior. Although time dummy variables are used to test for 
changes in coefficients from 1977 to 1983, the time coefficients are 
interpreted as representing the reaction of households to 1977-83 
changes in transportation costs. The preliminary nature of the 
results causes us to be cautious about drawing conciusions. How- 
ever, although statistically significant differences between 
transportation choices of minorities and whites appear to hold after 
controlling for socioeconomic attributes of the household such as 
household income, age and education of the househok head, 
number in the household and access to transit, the statistics pre- 
sented imply to us that the dominant forces that act on the minority 
household to determine transportation consumption are the same 
as those that act on whites. Overall, the most important differences 
between whites and minorities appear to be the differences in 
household income, education, employment, and demographic struc- 
ture. Among low income households, however, minorities appear to 
have suffered relatively more as a result of the effects of the sharp 
1977-83 rises in real used car and gasoline costs. 12 rets., 4 tabs. 


20316 (CONF-870564—, pp. 446-471) Racial and demo- 
graphic differences in household travel and fuel purchase 
behavior. Gur, Y. (Argonne National Lab., IL (USA)); Millar, M. 
USDOE Office of Minority Economic impact, Washington, DC 
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(USA). Research and Education Div. Aug 1990. DOE Contract W- 
31109-ENG-38. From 1987 socioeconomic energy research and 
analysis conference; Washington, DC (USA); 21-22 May 1987. In 
Proceedings of the 1987 socioeconomic energy research and anal- 
ysis conference. 752p. Order Number DE91000062. Source: 
OSTI; NTIS. 

This paper was from the session on transportation energy con- 
sumption and expenditure patterns. Monthly fuel purchase logs 
from the Residential Energy Consumption Survey's Household 
Transportation Panel (TP) were analyzed to determine the relation- 
ship between various household characteristics and purchase 
frequency, tank inventories, vehicle-miles traveled, and fuel expen- 
ditures. Multiple classification analysis (MCA) was used to relate 
observed differences in dependent variables to such index-type 
household characteristics as income and residence location, and 
sex. race and age of household head. Because it isolates the net 
effect of each parameter, after accounting for the effects of all 
other parameters. MCA is particularly appropriate for this type of 
analysis. Results reveal clear differences in travel and fuel 
purchase behavior for four distinct groups of vehicle-owning house- 
holds. Black households tend to own far fewer vehicles with lower 
fuel economy, to use them more intensively, to purchase fuel more 
frequently, and to maintain lower fuel inventories than white house- 
holds. Similarly, poor households own fewer vehicles with lower 
fuel economy, but they drive them iess intensively, purchase fuel 
more frequently, and maintain lower fuel inventories than nonpoor 
households. Elderly househokis also own fewer vehicles with lower 
fuel economy. But since they drive them much less intensively, 
their fuel purchases are much less frequent and their fuel invento- 
ries are higher than nonelderly households. Female-headed 
households also own fewer vehicles but with somewhat higher fuel 
economy. They drive them less intensively, maintain higher fuel in- 
ventories, and purchase fuel less frequently than male-headed 
households. 12 refs., 5 figs., 8 tabs. 


20317 (CONF-870564-, pp. 512-518) The new gas industry 
and the low income consumer. Roland, A.V. (American Gas 
Association, Arlington, VA (USA)). USDOE Office of Minority Eco- 
nomic Impact. Washington, DC (USA). Research and Education 
Div. Aug 1990. From 1987 socioeconomic energy research and 
analysis conference; Washington, DC (USA); 21-22 May 1987. in 
Proceedings of the 1987 socioeconomic energy research and anal- 
ysis conference. 752p. Order Number DE91000062. Source: 
OSTI; NTIS. 

This paper was from the session on socioeconomic energy mod- 
eling and expenditure patterns, for fuel price changes. In the past 
10 years, utilities have witnessed an ever growing problem of non- 
payment of utility bills and growing debt by residential customers. 
Economic forces which drove up the cost of utility services, along 
with changes in the financial situation of those persons living on 
marginal incomes—whether through low-paying jobs or public 
assistance—have forced millions into a cycle of debt accumulation. 
Upwards of 20 million households are suffering from incomes inad- 
equate for meeting basic energy costs. The magnitude of the 
problem throws it into the arena of public concern, in which the 
energy distributor is a principal participant. The non-payment of en- 
ergy bills by the poor poses a long-term social welfare problem 
and begs for long term solutions. 7 refs. 


20318 (CONF-870564—, pp. 521-536) Methods of assessing 
health consequences of residential location, housing condi- 
tions and energy decisions. Chi, P.S.K. (Cornell Univ., ithaca, NY 
(USA)); Laquatra, J. USDOE Office of Minority Economic Impact, 
Washington, DC (USA). Research and Education Div. Aug 1990. 
From 1987 socioeconomic energy research and analysis confer- 
ence; Washington, DC (USA); 21-22 May 1987. in Proceedings of 
the 1987 socioeconomic energy research and analysis conference. 
752p. Order Number DE91000062. Source: OSTI; NTIS. 
Residential housing is one of the most important components of 
the well-being of American families. Under conditions of rapid 
changes in housing prices, interest rates, and energy costs in re- 
cent years, many American families have been making individual 
decisions about their housing. Some of these decisions involve re- 
modeling or retrofitting of the dwelling; others are related to energy 
use and conservation. Of particular interest for this study are the 
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consequences for human health emanating from attempts to in- 
crease the energy efficiency of housing, the installation of unvented 
space heaters and the use of wood, kerosene and other energy- 
and-money-saving fuels. It is likely that some homes are so tightly 
caulked and insulated that potentially dangerous substances result- 
ing from the use of new devices and fuels for space heating may 
pollute the indoor air sufficiently to pose a health threat. Other 
houses may be situated along geologic formations which have a 
high level of radium in the soil and groundwater. Exposure to radon 
and its radioactive decay product can produce lung cancer in hu- 
mans and is generally considered responsible for most of the lung 
cancer risk to the nonsmoking public. Through suction pressure, a 
house can pull soil gases inside, from openings in porous masonry 
materials and cracks in walls and floors in contact with the earth. 
Suction pressure varies among houses because of construction de- 
tails and air handling equipment, such as furnaces and fans. The 
seriousness of the health risk from radon exposure has been recog- 
nized by the complex interrelationships among the factors involved 
have hampered attempts to solve this problem or even to define its 
extent. Research on energy and residential housing during recent 
years has concentrated on the determinants of housing conditions 
and conservation behavior. There has been some research on the 
adoption of solar heating systems. 34 refs., 1 fig., 3 tabs. 


20319 (CONF-870564-, pp. 539-552) Energy data needs tor 
policy analysis. Roop, J.; McNutt, B.; Podolak, M. USDOE Office 
of Minority Economic Impact, Washington, DC (USA). Research 
and Education Div. Aug 1990. From 1987 socioeconomic energy 
research and analysis conterence: Washington, DC (USA); 21-22 
May 1987. In Proceedings of the 1987 socioeconomic energy re- 
search and analysis conference. 752p. Order Number 
DE91000062. Source: OSTI; NTIS. 

This paper was from the session on application and assessment 
of socioeconomic energy data base and modeling tools. The 
United States economy has changed dramatically since the early 
1970's. Relative energy prices more than doubled on two separate 
occasions; price controls were applied then eased for the first time 
since the Korean War; legal requirements for pollution abatement 
were enforced; some multinational companies shifted production to 
lower-cost regions; and the U.S. trend toward a service-oriented 
economy continued. Each of these events has given rise to some 
policy discussion, if not debate. It is the objective of this paper to 
discuss data requirements that can be useful in such policy discus- 
sions. Much of the data that enters into such policy discussion has 
little or no bearing on minorities, and is usually collected without 
regard to the distribution of minorities in economic activity. The first 
subsection offers some definitions, the second a brief general dis- 
cussion of data requirements for policy analysis. Then we move to 
an analytical study that characterized the type of information that is 
usetul for policy analysis: a study of structural change in the U.S. 
economy over the period 1972-1977. This study is useful back- 
ground information because structural changes can be attributed to 
the changes over time of decisions or choices of different eco 
nomic agents: consumers, businesses, governments and the rest 
of the world. The method is illustrated by an examination of 
changes in labor requirements and changes in energy use in the 
U.S. over the period 1972-1977. The third section refocuses this 
idea of structural change to examine the effect of minorities on en- 
ergy use in the residential sector. The final section moves back to 
the general with some suggestions on the layering of data sources 
and how multiple data sets may be used to shed additional infor- 
mation on minority impacts. 3 figs. 


20320 (CONF-870564-, pp. 555-567) Review of the residen- 
tial energy consumption surveys and a comparison of energy 
consumption and expenditure patterns between elderly and 
non-elderly households. Johnson, M. (Dept. of Energy, Washing- 
ton, DC (USA)). USDOE Office of Minority Economic impact, 
Washington, DC (USA). Research and Education Div. Aug 1990. 
From 1987 socioeconomic energy research and analysis confer- 
ence; Washington, DC (USA); 21-22 May 1987. In Proceedings of 
the 1987 socioeconomic energy research and analysis conference. 
752p. Order Number DE91000062. Source: OSTI; NTIS. 

This paper was from the session on application and assessment 
of socioeconomic energy data base and modeling tools. Part 1 of 
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this paper presents a brief description of the Residential Energy 
Consumption Surveys (RECS) that are conducted by the Energy 
Information Administration (EIA), Department of Energy. These sur- 
veys provide a major source of the data that are used in analysis 
of residential energy consumption and expenditures in the United 
States. Part 2 presents a description of energy consumption and 
expenditure patterns in two age categories, the elderly and non- 
elderly. Data are from the 1984 RECS. 3 figs., 2 tabs. 


20321 (CONF-870564-, pp. 570-592) An analysis of energy 
efficiency patterns by tamily life cycle stage. Baxter, L.W. (Cali- 
fornia Energy Commission, Sacramento (USA)); Schinnar, A.P.; 
Wirtshafter, R.M. USDOE Office of Minority Economic Impact, 
Washington, DC (USA). Research and Education Div. Aug 1990. 
From 1987 socioeconomic energy research and analysis confer- 
ence; Washington, DC (USA); 21-22 May 1987. In Proceedings of 
the 1987 socioeconomic energy research and analysis conterence. 
752p. Order Number DE91000062. Source: OSTI; NTIS. 

This paper was from the session on application and assessment 
of socioeconomic energy data base and modeling tools. Concern 
with the effect of changing energy prices on the family prompted 
several investigators to examine the relationship between the 
household's stage in the family life cycle and the level of energy 
use or energy expenditures. Economists have long focused on the 
household as the basic decision-making and consumption unit in 
society; sociologists, meanwhile, have long used the concept of a 
tamily life cycle to study the interactions between different family 
units and the broader social and physical environments. Previous 
studies using data trom national or regional samples report that 
energy use patterns are associated with family characteristics, par- 
ticularly the age of the household head, an important indicator of 
the family’s stage in the lite cycle. In an analysis of data trom a 
1972-73 Bureau of Labor Statistics survey, Fritzsche (1981) finds 
that reported energy expenditures increase through the child rear- 
ing years and then decrease after children leave the household. 
Marganus and Badenhop (1984) present similar results in their 
analysis of reported household energy expenditures for a sample 
drawn from three Western states in 1980. Frey and LaBay (1983) 
find a difterem pattern when home heating expenditures are exam- 
ined. Using data collected in New England in 1981, they find a 
positive relationship between households’ reported heating costs 
and family lite cycle stage: older consumers report higher heating 
expenditures. Newman's (1982) analysis of measured energy use 
trom a national sample of households indicates that absolute level 
of consumption are lowest at the beginning and end of the family 
lite cycle, but that per capita energy use is highest during these 
two stages. This finding implies that energy efficiency differences 
may be related to the family’s stage in the life cycle. 18 rets., 2 
figs., 6 tabs. 


20322 (CONF-870564—, pp. 595-630) A disaggregation anal- 
ysis of black-nonbiack ditterences in residential energy 
consumption. Wernette, D. (Argonne National Lab., IL (USA)); 
Poyer, D.; Throgmorton, J. USDOE Office of Minority Economic Im- 
pact, Washington, DC (USA). Research and Education Div. Aug 
1990. From 1987 socioeconomic energy research and analysis con- 
ference: Washington, DC (USA): 21-22 May 1987. in Proceedings 
of the 1987 socioeconomic energy research and analysis conter- 
ence. 752p. Order Number DE91000062. Source: OSTI: NTIS. 
This paper was from the session on application and assessment 
of socioeconomic energy data base and modeling tools. The U.S. 
Congress in 1979 created the Office of Minority Economic Impact 
(OME}), as a component of the U.S. Department of Energy (DOE), 
out of concern for the effect of energy shortages and rising prices 
on citizens belonging to minority groups. The legislation [42 U.S.C.. 
See 7141 (c)] defines a minority group as one consisting of black, 
Oriental, American Indian, Eskimo, or Aleut citizens or consisting of 
Puerto Rican or other Spanish-speaking citizens of Spanish de- 
scent. The legislation requires OME!, among other things. to 
conduct ongoing research (1) to determine the average energy 
consumption and expenditure patterns of minority groups relative to 
other population groups and (2) to evaluate the percentage of dis- 
posable income spent on energy by minority groups relative to 
cther population groups. As part of its compliance with this man- 
date, OME! commissioned Argonne National Laboratory (ANL) to 


conduct a multi-year research program to determine energy con- 
sumption and expenditures by minority groups. The ANL program 
consists of three tasks. Assemble a data base and develop the 
tools necessary to assess the effects of government energy policies 
and programs on minority groups; Assess the effects on minorities 
of government programs relevant to those groups and assess op- 
tional ways of changing the programs (e.g with policy, regulatory, 
or legislative changes) to alleviate any hardships they may cause 
for the minority groups; and Provide market research assistance to 
energy-related businesses owned by members of minority groups. 
The present report is one of a series produced by Argonne in the 
performance of these tasks. 31 refs., 4 figs., 10 tabs. 


20323 (CONF-870564-, pp. 647-677) Minority employment 
in the energy sectors of the US Government: Projections for 
the 1990's. Rose, A. (West Virginia Univ., Morgantown (USA)); 
Seninger, S.; Davis, G. USDOE Office of Minority Economic Impact, 
Washington, DC (USA). Research and Education Div. Aug 1990. 
From 1987 socioeconomic energy research and analysis confer- 
ence; Washington, DC (USA); 21-22 May 1987. In Proceedings of 
the 1987 socioeconomic energy research and analysis conference. 
752p. Order Number DE91000062. Source: OSTI; NTIS. 

This paper was part of the session on economic development 
and industrial participation, with minority energy employment and 
business participation. The profound changes experienced by the 
energy sectors of the U.S. economy in recent years have 
widespread implications. These changes are cited as a major 
cause of alterations in the way goods are produced, and of both 
economy-wide upturns and downturns. Concern for employment of 
minority group members requires that important trends such as 
these in energy sectors and non-energy sectors alike be monitored. 
There is a possibility that the energy sectors will provide substan- 
tial job opportunities for minority group members given historical 
patterns of hiring. occupational requirements, and skill levels of the 
minority labor pool. Advance knowledge of potential trends can 
help signal remedial action when negative impacts are predicted, 
or affirmative action when windows of opportunity arise. The stabil- 
ity of the relationship between production and employment has 
made is possible to use input-output (1-0) methods in labor market 
studies. The regularity of ethnic/racial employment patterns in indi- 
vidual sectors has served as a basis for extending 1-0 analysis into 
this area as well. At the same time, the 1-0 framework can be 
modified to incorporate more flexible relationships associated with 
job attrition and replacement, manpower training, and affirmative 
action. input-output analysis is especially valuable in employment 
analysis because it can be used to estimate the indirect impacts of 
any initial action. For example, a policy relating to a given energy 
sector may appear neutral with respect to its own minority employ- 
ment. but that sector's linkages to the rest of the economy may 
generate a large number of new jobs in other sectors that have a 
strong tradition of hiring minorities. 36 rets., 1 fig., 10 tabs. 


20324 (CONF-870564—, pp. 680-691) Doctoral science and 
engineering minority employment in energy-related activities: 
Descriptive data. Biair, L.M. (Oak Ridge Associated Universities, 
TN (USA)). USDOE Office of Minority Economic impact, Washing- 
ton, DC (USA). Research and Education Div. Aug 1990. From 
1987 socioeconomic energy research and analysis conference: 
Washington, DC (USA); 21-22 May 1987. In Proceedings of the 
1987 socioeconomic energy research and analysis conference. 
752p. Order Number DE91000062. Source: OSTI: NTIS. 

This paper was part of the session on economic development 
and industrial participation, with minority energy employment and 
business participation. Doctoral scientists and engineers represent 
the culmination of our education process and the vanguard of our 
technical economy. The energy sector is a prime example of high 
tech economic activity. Scientists and engineers account for over 
10 percent of the energy sector employment as compared to about 
3 percent in the total economy. Within the doctoral scientists and 
engineers group just over 11 percent are employed in energy- 
related activites. So, doctoral scientists and engineers are 
important to the operation and development of the energy sector. 
and the energy sector is a significant source of employment for 
doctoral science and engineering personnel. The U.S. Department 
of Energy recognizes this interdependence and. in addition to 
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university-based research, supports a variety of programs directed 
at doctoral level scientists and engineers and graduate students. 
These include laboratory cooperative research activities for faculty 
and students, sabbatical and postdoctoral appointments at DOE 
laboratories, and fellowship programs. All of these factors, plus my 
program unit's continuing work for DOE in energy-related science 
and engineering employment, led to my interest in doctoral science 
and engineering minority employment in energy-related activities. 
Another reason for focusing on doctoral level scientists and engi- 
neers is that they are less mobile between occupations (i.e., less 
field switching) than are B.S./M.S. personnel, so the effects of edu- 
cation on employment are more apparent and closely linked. As 
noted in the title, this paper provides descriptive data, rather than 
statistical analysis. The descriptive data provide insights of interest 
which may help spur further actions related to minorities’ education 
in science and technical areas. 10 figs. 


20325 (CONF-870564-, pp. 694-715) Minority participation 
in new energy technologies: A case example of electric heat 
pumps. Teotia, A.P.S. (Argonne National Lab., IL (USA)); Raju, 
P.S.; Karvelas, D.; Anderson, J. USDOE Office of Minority Eco- 
nomic Impact, Washington, DC (USA). Research and Education 
Div. Aug 1990. From 1987 socioeconomic energy research and 
analysis conterence: Washington, DC (USA); 21-22 May 1987. In 
Proceedings of the 1987 socioeconomic energy research and anal- 
ysis conference. 752p. Order Number DE91000062. Source: 
OSTI: NTIS. 

This paper was part of the session on economic development 
and industrial participation, with minority energy employment and 
business participation. Primarily because of technological improve- 
ments and sharp increases in energy prices after the energy crises 
of the 1970s. the sale of residential electric heat pumps rose nine- 
fold from 1970 to 1983. However, growth has been uneven with 
respect to black, Hispanic, and white households, even after one 
controls for income and geography. This paper analyzes the 
growth in heat pump sales; estimates heat pump market share by 
key segments; and compares patterns of heat pump ownership by 
black, Hispanic, and white households. A discrete choice model 
was used to project the demand for heat pumps by black, His- 
panic, and white households for new single-family and multifamily 
homes, which account for a major share of heat pump shipments 
to the residential sector. The study is based on several data 
sources, including the 1980 Census, the 1980 Annual Housing 
Survey, and the 1980-1981 Residential Energy Consumption Sur- 
vey. Given the availability of consumer survey data. this model can 
easily be adapted to analyze the participation of different ethnic 
households in the growth of other new energy technologies. 26 
rets., 8 figs., 5 tabs. 


20326 (CONF-870564-, pp. 633-644) Using the minority en- 
ergy assessment model to analyze electricity demand by black 
and nonbilack households within a linear expenditure system 
framework. Poyer. D.A. (Argonne National Lab., IL (USA)). US- 
DOE Office of Minority Economic impact, Washington, DC (USA). 
Research and Education Div. Aug 1990. DOE Contract W-31109- 
ENG-38. From 1987 socioeconomic energy research and analysis 
conference; Washington, DC (USA); 21-22 May 1987. In Proceed- 
ings of the 1987 secioeconomic energy research and analysis 
conference. 752p. Order Number DES1000062. Source: OSTI; 
NTIS. 

This paper was from the session on application and assessment 
of socioeconomic energy data base and modeling tools. The pur- 
pose of this paper is to present an analysis of electricity demand 
by black and nonblack households over the period covered by the 
five residential energy consumption surveys (EIA. 1980, 1981, 
1982, 1983. and 1985) issued by the Energy information Adminis- 
tration (EIA) of the U.S. Department of Energy (DOE). The analysis 
is based on research being conducted at Argonne National Labora- 
tory under the auspices of the Research Program within the Office 
of Minority Economic Impact (Ml) of the U.S. Department of Energy 
(DOE: A primary objective of our research was the development 
of an analytical tool to assess the economic impact of energy pol- 
icy on American minorities. The outcome of that process has lead 
to the development of the Minority Energy Assessment Model 
(MEAM). The analytical backbone of MEAM is the energy demand 
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equation which relates the quantity of energy demanded to prices, 
income, and other energy related demographic and household 
characteristics. It provides information that is essential for assess- 
ing the effects of policy on energy demand, energy expenditures, 
and economic well-being. We of course begin with the assumption 
that consumers are rational and have a well behaved demand 
function which is relatively stable over time (see Deaton and Muell- 
bauer, 1980 pp. 25-30). In the absence of this any discussion of 
the economic implications of government policy or for that matter 
any sort of price change becomes impossible. 12 refs., 4 tabs. 


20327 (CONF-870564—, pp. 718-730) Energy efficiency in 
rental housing. Laquatra, J. (Cornell Univ., Ithaca, NY (USA)). 
USDOE Office of Minority Economic Impact, Washington, DC 
(USA). Research and Education Div. Aug 1990. From 1987 socioe- 
conomic energy research and analysis conference; Washington, 
DC (USA); 21-22 May 1987. In Proceedings of the 1987 socioeco- 
nomic energy research and analysis conference. 752p. Order 
Number DE91000062. Source: OSTI; NTIS. 

This paper was part of the session on energy and economic de- 
velopment and industrial participation. Price and availability of 
energy can be significant determinants of a state’s economic fu- 
ture. Where indigenous resources comprise a small amount of a 
state's energy supplies, most money spent on energy is transterred 
to export economies, reducing expenditures for goods and services 
in local markets. Preventing this transfer through conservation 
actions can increase household disposable income and exert sub- 
stantial impacts on local sales, investments, jobs, and the local tax 
base. A strong relationship can therefore exist between economic 
development and energy efficiency in the various sectors of a com- 
munity. A given dollar spent on energy has a smaller impact on 
local economic growth than does a dollar spent on other goods 
and services. While a dollar spent on local goods and services can 
turn over up to five times before it leaves a city, this turnover may 
occur only once with a dollar spent on energy. Another concept is 
that of the economic multiplier. Multipliers are used to estimate 
direct and indirect effects of respending money generated trom de- 
velopment or other stimulus in a local economy. These effects 
resuk from interactions among businesses, households, and gov- 
ernment agencies as they purchase goods and services from each 
other. Multipliers are calculated through an estimation of the por- 
tion of money introduced to an area that remains and is respect, 
after accounting for the portion that leaves the local economy, or 
leakage. Multipliers are used to estimate the magnitude of an eco- 
nomic impact or change on income, business, and employment. In 
addition to turnover or multiplier effects, local economic develop- 
ment and community revitalization can benefit from the impacts of 
an expanded energy conservation industry meeting the needs of 
goods and services related to energy efficiency. 19 refs., 2 tabs. 


20328 (CONF-870564-, pp. 735-745) Leveraging oll 
restitution funds tor minority community and economic devel 
opment. Posner, L. (Consumer Energy Council of America 
Research Foundation, Washington, DC (USA)). USDOE Office of 
Minority Economic impact, Washington, DC (USA). Research and 
Education Div. Aug 1990. From 1987 socioeconomic energy re- 
search and analysis conference; Washington, DC (USA); 21-22 
May 1987. In Proceedings of the 1987 socioeconomic energy re- 
search and analysis conference. 752p. Order Number 
DE91000062. Source: OSTI: NTIS. 

Recent settlements of oil company overcharges have resulted in 
a massive distribution of $4 billion to state treasures, with billions 
more to come. The courts have ruled that these funds, allocated to 
states based upon their historical petroleum consumption must be 
used for restitutionary programs which benefit, directly or indirectly, 
consumers of petroleum products within the State. The oil over- 
charge funds have various stipulations for their use. Exxon funds 
must be used for five strictly regulated federal conservation and 
fuel assistance programs: Weatherization Assistance Program 
(WAP), Low-income Home Energy Assistance Program (LIHEAP), 
Institutional Conservation Program (ICP), State Energy Conserva- 
tion Program (SECP), and Energy Extension Service (EES). 
Stripper Well funds may go to any existing or new conservation or 
tuel assistance program. Table 1 presents a breakdown of funds 
distributed to the states as of April 1987. Minority organizations in 
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each state will clearly benefit from any of the oil overcharge funds 
supplementing federal programs. Each of these programs reaches 
a minority audience, whether targeted to low-income groups (WAP 
and LIHEAP), to schools and hospitals (ICP), to a number of resi- 
dential, commercial, industrial, institutional, or transportation pilot 
programs (SECP), or small-scale energy users (EES). For exam- 
ple, the Department of Health and Human Services (HHS) 
estimates that 73 percent of LIHEAP funds reaches whites, includ- 
ing Hispanics, 25 percent goes to blacks, and 2 percent goes to 
other minority groups (FY 1985 estimates). Some states are target- 
ing funds to specific minority groups, in most cases Indian tribes. 
Stripper Well funds which have fewer strings attached to their use. 
Most states are targeting funds to LIHEAP which reaches a large 
minority population. Seventeen states have filed Stripper Well 
plans and four have targeted funds to Indian tribes, and 13 have 
targeted funds to LIHEAP. 9 refs., 2 tabs. 


20329 (CONF-870564-, pp. 748-752) Office of Scientific 
and Technical information: Products and services. Grissom, 
M.C. (Dept. of Energy, Oak Ridge, TN (USA)). USDOE Office of 
Minority Economic impact, Washington, DC (USA). Research and 
Education Div. Aug 1990. From 1987 socioeconomic energy re- 
search and analysis conference; Washington, DC (USA); 21-22 
May 1987. In Proceedings of the 1987 socioeconomic energy re- 
search and analysis conference. 752p. Order Number 
DE91000062. Source: OSTI; NTIS. 

This paper was part of the session on energy and economic de- 
velopment. The mission of the DOE Office of Scientific and 
Technical Information is to provide direction for DOE's cross-cutting 
scientific and technical information program and to furnish a central- 
ized base of support to asset departmental elements in managing 
their scientific and technical Information programs (STIP). OST! 
also manages DOE's information to make it available as appropri- 
ate, provides assistance to DOE program offices such as MEI, and 
collects worldwide technical information for use by DOE scientists 
and engineers. The DOE’s STIP mission is to manage, control, 
and disseminate, as an integral part of DOE’s research and devel- 
opment effort, the scientific and technical information produced 
trom the Department’s R&D investment. The STIP mission also 
employ's the most effective and efficient mechanisms and systems 
to make available to those managing and conducting DOE’s R&D 
programs the scientific and technical information needed to do their 
work, regardless of its source, and when appropriate to share this 
information with other government agencies and the private sector. 
The objectives of OST! are: (1) To coordinate the establishment, 
communication, and implementation of policy, procedures, and 
standards tor managing of ST! in the Department. (2) To manage 
and provide access to energy and nuclear defense intormation. (3) 
To advise and assist other program offices in planning, developing 
and implementing STIP activities. (4) To represent the Department 
and participate in interagency, international, and domestic 
activities. OST! receives reports from DOE and its contractor orga- 
nizations for abstracting and indexing for data bases including the 
Energy Data Base (EDB) or limited or classified data bases. Other 
US information for the EDB is obtained in specified format from 
contractors and through exchanges with other government agen- 
cies, foreign governments and international organizations. 


20330 (CONF-9104140-1) Beyond the market: Recent reg- 
ulatory responses to the externalities of energy production. 
Cantor, R. (Oak Ridge National Lab., TN (USA)); Rizy, C.; Krup- 
nick, A. Oak Ridge National Lab., TN (USA). [1991]. 12p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 16. annual conference of the National As- 
sociation of Environmental Professionals; Baltimore, MD (USA); 28 
Apr - 1 may 1991. Order Number DE91012514. Source: OSTI; 
NTIS; GPO Dep. 

Fuel cycle cost analyses have become a subject of considerable 
interest in the US and elsewhere as part of the process of produc- 
ing, transforming, and using energy. More recently, efforts have 
been launched in the US, Canada, Indonesia, and within the 
United Nations to address the criticism that conventional fuel cycle 
assessments do not reflect damages to environmental and health 
resources. Many environmental costs associated with energy use 


are not fully reflected in the price consumers pay for energy ser- 
vices. The “uninternalized” costs, or externalities, ultimately impose 
a burden on society that arguably should be borne instead by en- 
ergy consumers and producers. A number of state regulatory 
initiatives in the US have been implemented to address the exter- 
nalities of energy uses directly; however, resolving externality 
issues is confounded by the extremely complex nature of the 
problem. In this paper, we articulate the externality concept as dis- 
cussed by the modern economics literature and what the concept 
means for energy production and use. We address how adjust- 
ments for externalities can be accommodated in the existing 
regulatory frameworks that pertain to major energy fuels such as 
coal, uranium, oil, natural gas, and renewables. Examples of re- 
cent regulatory responses to the externality problem are reviewed 
to examine what may be expected from them. We conclude the pa- 
per by considering what type of adjustments or data are required in 
the abstract for optimal responses and what is ultimately practical 
in the current system. 8 refs., 1 fig. 


20331 (DOE/DP/48058-T10) Measuring consensus. Kurst- 
edt, H.A. Jr.; Brubaker, D.M.; Doss, A.R.; Koelling, C.P. Virginia 
Polytechnic Inst. and State Univ., Blacksburg, VA (USA). Manage- 
ment Systems Labs. Oct 1989. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-88DP48058. Order 
Number DE91012417. Source: OSTI; NTIS; GPO Dep. 

For this paper, | wanted to compare mathematical techniques 
against group interaction in generating consensus for a ranking de- 
cision. | convened a group to come to consensus on ranking items 
needed for survival on the moon. | chose this problem because 
NASA has an approved solution. | solicited the group’s individual 
rankings before and after discussion. | used Kendall’s coefficient of 
concordance to measure the level of consensus before and after 
discussion and compared the results against individual qualitative 
responses to a questionnaire designed to also measure consen- 
sus. The approved solution allowed me to see if group felt more or 
less in agreement as they moved closer or farther from the ap- 
proved solution. As background for this experiment, | researched 
the existing knowledge on measuring consensus. | make a distinc- 
tion between consensus and successful consensus, define them, 
and operationalize them for the purposes of this study. | define dif- 
ferent levels of consensus which can be reached regardless of the 
success of the consensus. In this experiment, | determined the 
interactive discussion produced consensus, but not successful con- 
sensus. The mathematical technique produced a ranking closer to 
the accepted answer than the group discussion did. 15 refs., 1 tab. 


20332 (DOE/MA/39320-T1) DOE Engineering/Science Ca- 
reer Orientation Program, Summer 1989: Final performance 
report. Cox, E.L. Howard Univ., Washington, DC (USA). School of 
Engineering. 13 May 1991. 8p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract FG01-89MA39320. Order Number 
DE91012780. Source: OSTI; NTIS; GPO Dep. 

Howard University received an award of $20,400 for The School 
of Engineering and The District of Columbia Metropolitan Consor- 
tiun For Minorities in Engineering (METCON), Inc. to administer an 
Engineering/Science Career Orientation Program during the sum- 
mer of 1989. Additional funding was provided by the National 
Oceanic and Atmospheric Administration (NOAA). Previous pro- 
grams of this nature funded by the Department of Energy and 
NOAA were conducted during the summers of 1984 and 1985. The 
long range aim of the programs is to broaden the pool of technical 
talent, emphasizing the recruitment of women and minority stu- 
dents. The program specifically provides awareness of engineering 
and scientific careers through actual work experience at technical 
facilities. Technical report writing and oral presentations are also 
emphasized. The feasibility and effectiveness of the program is 
evaluated through participant questionnaire responses as well as 
through evaluation by their supervisors. Follow-up studies and 
evaluation are conducted during the students’ remaining high 
school years to determine their participation in mathematics and 
science courses, their acceptance into college and their choices of 
a major field of study in college. 1 fig. 


20333 (EMO-1036) Archaeological data recovery investi- 
gations at CA-SBa-993 Vandenburg Air Force Base, California. 
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Pacific Northwest Lab., Richland. WA (USA). Environmental Man- 
agement Operations; Science Applications International Coprp., 
Santa Barbara, CA (USA). May 1991. 183p. Sponsored by Depart- 
ment of Defense, Washington. DC (USA). DOE Contract 
AC06-76RL01830. Order Number DE91013704. Source: OSTI; 
NTIS: GPO Dep. 

This report summarizes the results of data recovery excavations 
and analysis at archaeological site CA-SBa-993 (SBa-993) on Van- 
denberg Air Force Base (AFB) in Santa Barbara County, California. 
The excavations were undertaken in support of the Backbone Fiber 
Optic Transmission System (BFOTS) project, which involves the 
burial of 35 km of fiber optic cable on South Vandenberg AFB. The 
BFOTS will provide redundant launch control capability of existing 
and planned space launch complexes. The excavations were per- 
formed from July 17 to 26, 1990. The investigations were guided 
by the results of the Phase 2 excavations pertormed by Environ- 
mental Solutions (1990) during 1989 and by the location of the 
proposed cable route. 99 refs., 15 figs., 32 tabs. 


20334 (IEE-SR-291) Trend survey on U.S. energy policies. 
Institute of Energy Economics, Tokyo (Japan). 25 Dec 1990. 66p. 
(In Japanese). Order Number DE91787803. Source: OSTI: NTIS 
(US Sales Only). 

Survey and analysis are reported on the recent trend in the U.S. 
petroleum industry. The petroleum industry was forced of recon- 
struction, expense reduction, and investment suppression because 
of the drop in the petroleum price in the 1990 ' s, which brought 
the domestic explorations and development activities into stagna- 
tion. Explorations for natural gas are increasing in place of the 
petroleum, which will continue expanding further even in the 1990 ' 
s. Although the price has been on a restoration trend since 1990, it 
is estimated that the attitude toward the exploration and develop- 
ment will remain prudent for some time to come. The domestic 
reserve is depleting, and further developments will be entailed with 
environmental regulations. The oil consumption and import are in- 
creasing, and so is the overseas dependency, but the value of 
elasticity of the oil and gas consumption against the GNP has 
been decreased by as much as 40% compared to what it was in 
19738 and the effect is not received as seriously as it had been in 
the past. The new environmental regulations will constitute cost 
push-up factors to both upstream and downstream sectors. Gaso- 
lines having different composition from those having been used 
conventionally will be used more widely. 2 figs., 20 tabs. 


20335 (LA-12089-MS) Energy supplies, options, and 
strategies. Canavan, G.H. Los Alamos National Lab., NM (USA). 
May 1991. 33p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. Order Number DE91012985. 
Source: OST!; NTIS; GPO Dep. 

Energy policy is complicated by manmade uncertainties over 
regulation and environment and fundamental uncertainties over re- 
sources and global impacts. The US energy policy of the last two 
decades let imports increase to compensate for declining domestic 
production. Imports have now risen to troublesome levels. It no 
longer appears possible to achieve energy security unilaterally, 
with a single fuel, or with a partisan policy. Oil flows are large; coal 
is growing; and nuclear is decaying. Oil is the basis of US policy, 
but a viable strategy requires coal, nuclear, and other sources as 
well, in part to hedge against limits on fossil fuels. Higher efficiency 
and gasoline prices could reduce demand for mobility fuels, the 
most stressing sector. 29 refs., 1 tab. 


20336 (NYSERDA-91-3) Energy-related needs perceptions 
of the New York State Elderly: Final report. Knowledge Systems 
and Research, Inc., Syracuse, NY (USA). Jul 1990. 260p. Spon- 
sored by New York State Energy Research and Development 
Authority, Albany, NY (USA). Source: OSTI; New York State En- 
ergy Development Authority, Two Rockefeller Plaza, Albany, NY 
12223. 

This report on the energy-related needs of older New York State 
residents is based on research conducted by Knowledge Systems 
and Research, Inc. (KS&R) of Syracuse, New York. The study was 
commissioned in 1989 by the New York State Elderly and Energy 
Network (NYSEEN) in conjunction with the New York State Energy 
Research and Development Authority (NYSERDA). The findings 
and recommendations of this report are intended to be used as a 
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framework by New York State, federal and utility policy makers and 
program administrators serving the aging. An information resource 
for developing policies. services and programs that affect the el- 
derly, this report adds to the data available for planning purposes. 
It can also be used to illustrate and increase awareness of the 
energy-related issues that affect the state’s elderly population in 
the 1990's. NYSEEN and NYSERDA are particularly concerned 
with the energy-related needs of the low-income elderly household- 
ers in New York State. For this reason, the study has been 
designed to highlight issues relevant to this population segment. 29 
refs., 42 figs., 45 tabs. 


2903 Environment, Health, and Safety 


Refer also to citation(s) 19408, 19505, 19506, 19713, 19740, 
19922, 20278, 20330, 20367, 20373, 20386, 21481, 21482, 21555, 
21583, 21593, 21827, 22337, 22345 


20337 (ANL/CP-72755) New approaches to urban-scale 
transportation emissions modeling under a new Clean Air Act. 
Saricks, C.L.; Vyas, A.D. Argonne National Lab., IL (USA). [1991]. 
11p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-31109-ENG-38. (CONF-910659-14: 84. annual meeting and ex- 
hibition of the Air and Waste Management Association (AWMA), 
Vancouver (Canada), 16-21 Jun 1991). Order Number 
DE91011838. Source: OSTI; NTIS; GPO Dep. 

The sources of urban air pollution were well known and docu- 
mented, but standard practice in estimating the specific contribution 
of these sources (hence their appropriate respective roles in scal- 
ing back emissions) has been found in many instances to be no 
more precise now than in the late 1970s, as development of the 
last major round of State Implementation Plans (SIPs) was under- 
way around the nation. In particular, techniques of estimating (and 
forecasting) emissions from transportation sources in specific urban 
areas, with the possible exception of those in California, have not 
progressed significantly in ten years. Reasons for this are 
numerous, many of which have been beyond the control of the re- 
sponsible state and regional agencies, but the fact remains that 
significant imprecision in urban-scale transportation emissions 
modeling persists at the very time that greater precision is most 
needed, driven by the relatively stringent control requirements for 
chronic and severe air quality non-attainment areas. The objective 
of this paper is to identity possible ways for state and regional 
planners to improve estimation of mobile source emissions without 
the need for substantially more resources than would have to be 
allocated in any case to compliance with requirements of the 1990 
Clean Air Act Amendments (CAAA), and by using tools and data 
sources that are already “on the shelf.” 12 refs. 


20338 (CONF-900977-12) Lessons learned trom applying 
external input to DOE policy decision making. Imholz, R.M.; 
Hindman, T.B. Jr.; Brubaker, D.M. Virginia Polytechnic Inst. and 
State Univ., Blacksburg, VA (USA). Management Systems Labs. 
[1990]. 2p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG02-88DP48058. From Spectrum '90: American Nuclear 
Society (ANS) international meeting on radioactive waste technolo- 
gies, decontamination, and hazardous wastes; Knoxville, TN 
(USA); 30 Sep - 4 oct 1990. Order Number DE91012419. Source: 
OST; NTIS; GPO Dep. 

Short communication. US DOE/decision making; COMMUNICA- 
TIONS; PUBLIC OPINION; INFORMATION; ENVIRONMENTAL 
POLICY; MANAGEMENT; WASTE MANAGEMENT; INFORMA- 
TION DISSEMINATION 


20339 (CONF-9104140-3) Evaluation of impacts on 
wetlands: do NEPA analyses integrate wetland protection re- 
quirements?. Reed, R.M.; Salk, M.S.; Webb, J.W. Oak Ridge 
National Lab., TN (USA). [1991]. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO05-840R21400. From 
16. annual conference of the National Association of Environmental 
Professionals (NAEP) and National Environmental Protection 
Agency (NEPA); Baltimore, MD (USA); 28 Apr - 1 may 1991. Order 
Number DE91014220. Source: OSTI; NTIS; GPO Dep. 

The impacts of federal projects on wetlands should be included 
in documents prepared to comply with the National Environmental 





Policy Act (NEPA). NEPA assessments of impacts on wetlands are 
often related to requirements of other laws, regulations, and execu- 
tive orders, such as permitting requirements under Section 404 of 
the Clean Water Act and those contained in Executive Order 
11990, Protection of Wetlands. This paper reviews recent NEPA 
environmental impact statements that contained assessments of im- 
pacts on wetlands or that involved projects likely to affect wetlands. 
It covers documents prepared by several federal agencies, includ- 
ing the Army Corps of Engineers, Department of Energy, Federal 
Highway Administration, Soil Conservation Service, and Tennessee 
Valley Authority. The extent and depth of analyses of wetlands is- 
sues was found to be highly variable, both within and among 
agencies. Most analyses did not provide adequate geographical or 
ecological context for assessing project impacts and addressing 
cumulative effects. Indirect impacts on wetlands were generally 
ignored. Frequently agencies did not identity federal and state re- 
quirements for wetlands protection. NEPA analyses of wetlands 
impacts could integrate wetlands protection requirements more suc- 
cessfully by identifying those requirements in a national, regional, 
and local context. Wetlands protection goals, including no net loss, 
would be more effectively met if both direct and indirect impacts 
were addressed and measures were included to ensure that pro- 
posed mitigation is implemented successfully. 7 refs., 1 tab. 


20340 (DOE/EH-0148) Tiger Team environment, safety, 
and health assessment of the Oak Ridge National Laboratory. 
USDOE, Washington, DC (USA). Nov 1990. 813p. Sponsored by 
USDOE, Washington, DC (USA). Order Number DE91013162. 
Source: OSTI; NTIS; GPO Dep. 

This report documents the results of the US Department of En- 
ergy’s (DOE's) Tiger Team Assessment of Oak Ridge National 
Laboratory (ORNL) in Oak Ridge, Tennessee, conducted from Oc- 
tober 22 and November 30, 1990. The assessment was conducted 
by a tam comprised of environment, safety, and health (ES&H) 
professional from the Department, its contractors, and consultants. 
The purpose of the ORNL Tiger Team Assessment is to provide 
the Secretary of Energy with concise information on: current ES&H 
compliance status at the site and the vulnerabilities associated with 
that compliance status; root causes for noncompliance; and ade- 
quacy of DOE and site contractor ES&H management programs. 
This information will assist DOE in determining patterns and trends 
in ES&H compliance and probable root causes, and will provide 
guidance for management to take needed corrective actions. 


20341 (DOE/EH-0165) Tiger Team Assessment of the 
Princeton Plasma Physics Laboratory. USDOE Assistant Secre- 
tary for Environment, Safety, and Health, Washington, DC (USA). 
Mar 1991. 562p. Sponsored by USDOE, Washington, DC (USA). 
Order Number DE91014395. Source: OSTI; NTIS; GPO Dep. 

This report documents the Tiger Team Assessment of the 
Princeton Plasma Physics Laboratory (PPPL) conducted from 
February 11 to March 12, 1991. The PPPL is operated for the US 
Department of Energy (DOE) by Princeton University. The assess- 
ment was conducted under the auspices of the Headquarters, 
DOE, Office of Special Projects which is under the Assistant Sec- 
retary for Environment, Safety and Health. Activities of the Tiger 
Team Assessment resulted in identification of compliance findings 
or concerns and noteworthy practices and an analysis as to the 
root causes for noncompliance. The PPPL Tiger Team Assessment 
is one component of a larger, comprehensive DOE Tiger Team As- 
sessment program for DOE facilities that will eventually encompass 
over 100 of the Department’s operating facilities. The objective of 
the initiative is to provide the Secretary with information on the 
compliance status of DOE facilities with regard to ES&H require- 
ments; root causes for noncompliances: adequacy of DOE and 
contractor ES&H management programs; response actions to 
address the identified problems areas; and DOE-wide ES&H com- 
pliance trends and root causes. 


20342 (DOE/EH-0182P) Organizational Cultural Assess- 
ment of the Princeton Plasma Physics Laboratory. USDOE, 
Washington, DC (USA). Mar 1991. 70p. Sponsored by USDOE, 
Washington, DC (USA). Order Number DE91013161. Source: 
OSTI; NTIS; GPO Dep. 

An Organizational Cultural Assessment (OCA) was performed at 
the Princeton Plasma Physics Laboratory (PPPL) by administering 
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an Organizational Culture Survey (OCS) that queried employees 
on the subjects of organizational culture, various aspects of com- 
munication, employee commitment to PPPL, work group cohesion, 
coordination of work, environmental, safety, and health concerns, 
hazardous nature of work, and overall job satisfaction. A descrip- 
tion of each of the scales used to assess these subjects is 
discussed below. The primary purpose of administering the survey 
was to attempt to measure, in a more quantitative and objective 
way the notion of “organizational culture,” that is, the values, 
attitudes, and beliefs of the individuals working within the organiza- 
tion. In particular, those aspects of the working environment which 
are believed to be important influences on the operations of a facil- 
ity and on the safety issues relevant to the organization were 
assessed. In addition, by conducting a survey, a broad sampling of 
the individuals in the organization can be obtained. Finally, the 
OCS provides a descriptive profile of the organization at one point 
in time. This profile can then be used as a baselines point against 
which comparisons of other points in time can be made. Such 
comparisons may prove valuable and would help to assess 
changes in the organizational culture. Comparisons of the profiles 
can also be made across similar facilities. 9 refs., 27 figs., 8 tabs. 


20343 (DOE/EH-0187P) RCRA/CERCLA Division orienta- 
tion package. USDOE Assistant for Environment, 
Safety, and Health, Washington, DC (USA). Office of Environmen- 
tal Guidance. May 1991. 532p. Sponsored USDOE, 
Washington, DC (USA). Order Number DE91013166. Source: 
OSTI; NTIS; GPO Dep. 

The Environmental Reporting Requirements Handbook has been 
developed by DOE Headquarters’ Environmental Guidance Division 
(EH-231) in order to assist DOE Field Organizations in the identifi- 
cation of the various reporting the notification requirements 
mandated by Federal environmental laws, regulations and Execu- 
tive Orders. The mission of the Office of Environmental Guidance 
is to develop DOE-wide environmental policies and requirements; 
to assure that the Department's position is appropriately repre- 
sented in the development of regulatory requirements by EPA and 
other Federal agencies; and to assure DOE-wide understanding of 
DOE environmental policies, directives, and environmental laws 
and regulations. 10 tabs. 


20344 (DOE/EH-91009496) DOE Land Disposal Restric- 
tions Strategy Report for Radioactive Mixed Waste. USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (USA). Environmental Guidance Div. Sep 1989. 114p. 
Sponsored by USDOE, Washington, DC (USA). Source: OSTI 
(Free of Charge); INIS. 

This report represents an effort by the Department of Energy 
(DOE) and its contractors to develop a strategy for achieving ra- 
dioactive mixed waste (RMW) compliance with the Resource 
Conservation and Recovery Act (RCRA) Land Disposal Restric- 
tions (LDR). Preliminary information provided by the Operations 
Offices has been reviewed to formulate an overall strategy that will 
enable DOE operations to comply with the Land Disposal Restric- 
tions. The effort has concluded that all DOE Operations Offices are 
impacted by LDR due to the inability to meet existing and future 
LDR storage prohibition requirements or treatment standards for 
RMW. A total of 178 RMW streams subject to LDR are identified in 
this report. Quantities of RMW impacted by LDR have been esti- 
mated at approximately 710,785 cubic meters. DOE must place a 
high priority on resolving LDR compliance issues. Failure to resolve 
these issues could result in the curtailment of waste generating op- 
erations at DOE facilities. Actions will be required from both DOE 
(Headquarters and Operations Offices) and EPA in order to 
achieve DOE complex-wide compliance. Specific recommendations 
are included. 1 fig., 4 tabs. 


20345 (ECN-C—91-009) The challenge of drastic CO, re- 
duction: Opportunities tor new energy technologies to reduce 
CO, emissions in the Netherlands energy system up to 2020. 
Okken, P.A.; Ybema, J.R.; Gerbers, D.; Kram, T.; Lako, P. Nether- 
lands Energy Research Foundation, Petten (Netherlands). Mar 
1991. 47p. Order Number DE91778864. Source: OSTI; NTIS (US 
Sales Only). 

Energy technology options for CO2 reduction are evaluated in a 
process-oriented dynamic national costs minimizing LP-model of 
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the Dutch energy system. Several scenarios are calculated with 
drastic (up to 78%) reductions of national CO2 emissions in 2020, 
*s order to identify cost-effective CO2 reduction strategies. Cost- 
smission trade-off curves are constructed and an overview 
(‘shopping list’) of energy technology options relevant for CO2 re- 
duction is presented. CO, reducing options in all scenarios include: 
renewables, recycling, fuel switch, efficiency improvements and en- 
ergy conservation. In some of the scenarios two additional options 
were considered: nuclear energy and CO, removal. The average 
costs to reach 70% CO2 reduction by the year 2020 are around 
100 Dfl/ton CO2, corresponding to less than 1% of the Dutch GNP 
in the policy time period 2000-2020. At high reduction percentages 
marginal costs increase sharply due to the introduction of new ex- 
pensive energy technologies. The average costs to reach 50% 
CO, reduction are less than 40 Dfl/ton CO2. 30 figs., 32 refs., 10 
tabs., 2 apps. 


20346 (ECN-C—91-024) Cost-effectiveness analysis of 
CO,-reduction options: The case of the Netherlands. Van Oost- 
voorn, F.; Van Harmelen, T. Netherlands Energy Research 
Foundation, Petten (Netherlands). Dec 1990. 31p. Order Number 
DE91778877. Source: OSTI; NTIS (US Sales Only). 
CO>2-reduction policies in the Netherlands to achieve COz levels 
recommended in the Commission's Communication to the Council 
on Community policy targets on the greenhouse issue 
(COM(90)496) are assessed. An analysis of the cost-effectiveness 
of various reduction options is indeed essential to assist the policy 
makers in their preparation of action plans. The study is based 
upon DG XVII's Conventional Wisdom’ scenario as far as useful 
energy demand and fuel price projections are concerned and uses 
the optimization model EFOM-ENV. The model has been adapted 
to analyse the scope and cost-effectiveness of CO>-reduction 
policies. The project included data collection on different CO2- 
reduction options. The DERE (Developpement des Energies 
Renouvables en Europe) subprogram concerns data collection on 
renewables. Another FRET (Fossil fuel Reduced Emission 
Technologies) subprogram deals with COz-reducing energy tech- 
nologies such as fuel cells and combined cycle plants. Finally, the 
MURE (Modele pour I’Utilisation Rationelle de |’Energie) subpro- 
gram focusses on energy conservation options in the different 
end-use sectors. The project concerns detailed data collection on 
energy saving potentials and associated costs. By incorporating 
end-use conservation options in the energy sector model EFOM- 
ENV a consistent assessment and comparison of different supply 
and demand-oriented CO2-reduction options in a single computing 
framework was obtained. The major output of the study is the iden- 
tification of the mix of least-cost options in the energy sector to 
reduce energy related carbon dioxide emissions to levels recom- 
mended in the Commission's Communication to the Council on 
Community policy targets on the greenhouse issue and their im- 
pacts on final and primary energy consumption. Furthermore SO>- 
and NO,-emissions and the costs and energy policy implications in- 
volved in meeting the targets are discussed. (Abstract Truncated) 


20347 (INIS-mf-12837) Electric energy and the environ- 
ment: Analysis of the emission of air pollutants in the 
Argentine public utilities. Carnevali, D.; Suarez, C.E. Instituto de 
Economia Energetica, San Carlos de Bariloche (Argentina). 1990 
16p. Order Number DE91633874. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Pre-print. 

An analysis was made of the emission of air pollutants by the 
Argentine public utilities, taking into account the historical evolution 
from 1970 to 1989. This has shown the impact which the substitu- 
tion policies implemented ir. the electrical sector have had on the 
emission of pollutants anc on the ‘greenhouse effect’. On the one 
hand, these policies consisted of the substitution of conventional 
thermal energy by hydroelectric and nuclear energy and, on the 
other hand, substitution of fuel oil, diesel oil and coal by natural 
gas. Since the conventional thermal power stations require addi- 
tional investments in order to avoid air pollution, the investment 
savings originated in this respect by the abovementioned substitu- 
tion policies have also been calculated. Although the environmental 
impacts caused by hydroelectric, nuclear and natural gas produc- 
tion installations are also important and are located geographically 
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in other areas, there is no doubt that the substitution policies car- 
ried out in the Argentine electrical sector signify both an ecological 
and an economic benefit. (Author). 


20348 (ORNL-6658/R3) Environmental Regulatory Update 
Table, April 1991. Houlberg, L.M.; Hawkins, G.T.; Salk, M.S. Oak 
Ridge National Lab., TN (USA). May 1991. 100p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
Order Number DE91012993. Source: OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3643. 

The Environmental Regulatory Update Table provides information 
on regulatory initiatives of interest to DOE operations and contrac- 
tor staff with environmental management responsibilities. The table 
is updated each month with information from the Federal Register 
and other sources, including direct contact with regulatory agen- 
cies. Each table entry provides a chronological record of the 
rulemaking process for that initiative with an abstract and a projec- 
tion of further action. 


20349 (PNL-SA-18876, pp. 1-4) Environmental monitoring 
at U.S. Department of Energy facilities. Geiger, R.A. (Depart- 
ment of Energy, Washington, DC (USA)); Higley, K.A. Pacific 
Northwest Lab., Richland, WA (USA). 1990. (CONF-891053-: 28. 
Hanford life sciences symposium on environmental monitoring, 
restoration and assessment: what have we learned?, Richland, WA 
(USA), 16-19 Oct 1989). In Environmental monitoring, restoration 
and assessment: What have we learned?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

The U.S. Department of Energy (DOE) requires that environmen- 
tal monitoring programs be conducted at each of its facilities. The 
emphasis on environmental monitoring can be attributed partly to 
increased public awareness and understanding of DOE operations 
and partly to concerns resulting from possible contamination of the 
environment as a result of the Three Mile Island and Chernobyl in- 
cidents. Advances in computer modeling and technology have 
contributed to monitoring procedures that are designed to provide 
greater protection to the public and the environment. We will briefly 
discuss the regulatory history for environmental monitoring and 
concentrate on integrating DOE environmental monitoring require- 
ments with Environmental Protection Agency (EPA) regulations. 
Cost-effectiveness, size, and complexity of an environmental moni- 
toring program will be considered. A specific example will compare 
and contrast DOE and EPA approaches and requirements. 


20350 (PNL-SA-18876, pp. 5-14) Persistent organochlorine 
and elemental contaminants in freshwater fish of the United 
States: The National Contaminant Biomonitoring Program. 
Schmitt, C.J. (Fish and Wildlife Service, Columbia, MO (USA)). Pa- 
cific Northwest Lab., Richland, WA (USA). 1990. (CONF-891053-: 
28. Hanford life sciences symposium on environmental monitoring, 
restoration and assessment: what have we learned?, Richland, WA 
(USA), 16-19 Oct 1989). In Environmental monitoring, restoration 
and assessment: What have we leamed?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

The National Contaminant Biomonitoring Program (NCBP) is 
maintained by the U.S. Fish and Wildlife Service (FWS) to 
document temporal and geographic trends in concentrations of per- 
sistent environmental contaminants that may threaten fish and 
wildlite. The NCBP also provides information on the success of 
regulatory actions in reducing environmental concentrations of po- 
tentially toxic elements and selected organochlorine chemicals in 
composite samples of whole fish collected from a nationwide net- 
work which now comprises 114 stations in major rivers and the 
Great Lakes. The NCBP has documented the pervasive and per- 
sistent nature of organochlorine chemical contamination. It has also 
shown that concentrations of some organochlorines and elements 
in fish are generally lower now than previously. Thus, regulatory ac- 
tions and modified agricultural practices can reduce concentrations 
of persistent, accumulable, hazardous materials in the environment. 
As elemental and organochlorine concentrations decline, new mon- 
itoring strategies will be required to effectively manage substances 
that either do not bioaccumulate or are difficult to analyze. 


20351 


(UCRL-LR-105199, pp. 4-5) Prioritization of research. 
Koopman, R.P. Lawrence Livermore National Lab., CA (USA). 2 
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Jan 1991. In Environmental Technology Program. Annual report 
FY90. 5ip. Order Number DE91009070. Source: OSTI; NTIS. 

A simple, flexible, and easily understood methodology for evalu- 
ating research proposals has been developed for the Office of 
Technology Development. We have successfully used the method- 
ology twice, each time for evaluating more than 200 proposals. 


20352 (UCRL-LR-105199, pp. 48-49) Education initiatives 
in environmental restoration and waste management. Dickin- 
son, P.R. Lawrence Livermore National Lab., CA (USA). 2 Jan 
1991. In Environmental Technology Program. Annual report FY90. 
51p. Order Number DE91009070. Source: OSTI; NTIS. 

We are collaborating with education, industry, and government 
specialists to develop programs to encourage more students to 
pursue careers in environmental restoration and waste manage- 
ment disciplines. The initiatives are aimed at elementary and 
middie school teachers, middie and high school girls, and commu- 
nity college students. 


2904 Energy Resources 


Refer also to citation(s) 19605, 19891, 20334, 20367, 20379, 
20386, 20400 


20353 (DOE/IE/10511-T1) China’s energy outlook. Fridley, 
D. East-West Center, Honolulu, HI (USA). Resource Systems Inst. 
Mar 1991. 57p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG01-861E10511. Order Number DE91012412. 
Source: OSTI; NTIS; GPO Dep. 

Economic reform in China has given a major boost to the devel- 
opment of China’s energy industries. Demand for energy has risen 
steadily in response to the rapid expansion of the economy over 
the past ten years, while economic liberalization and deregulation 
have stimulated energy output as the energy industries found new 
sources of capital, labor, and investment opportunities. In the first 
half of 1980s, the coal, oil, and electric power industries all experi- 
enced accelerating rates of growth. After mid-decade, however, an 
overheating economy, rising inflation, and lower international oil 
prices had a serious impact on the vitality of the energy industries. 
At a time when energy demand was soaring, the state-owned en- 
ergy industries faced a decline in the real value of their output, 
excessive debt, falling productivity, and sharply higher costs of pro- 
duction. These trends have continued into 1990 despite the 
economic slowdown engineered in late 1988 and, if left unman- 
aged, will constrain the ability of the domestic energy industries to 
meet the energy needs of China’s modernization program. This in 
turn could lead to progressively higher imports of energy, particu- 
larly oil, and could limit the speed and scope of economic 
expansion in the 1990s and beyond. 2 figs., 18 tabs. 


20354 (DOE/IE/10521-T6) South Korea: Asia-Pacific en- 
ergy series country report. Kiani, Babak; Hopper, J.C. East-West 
Center, Honolulu, HI (USA). Resource Systems Inst. Apr 1991. 
182p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract FG01-861E10521. Order Number DE91012408. Source: OSTI; 
NTIS; GPO Dep. 

As part of our continuing assessment of the Asia-Pacific energy 
markets, the Energy Program has embarked upon country studies 
that discuss in detail the structure of the energy sector in each 
country within the region. The country studies also provide the 
reader with an overview of the economic situation and, when pos- 
sible, of the political situation in the country under study. We have 
particularly highlighted petroleum and gas issues in the county 
studies and have attempted to show the foreign trade implications 
of oil and gas trade. Finally, as much as possible, we have pro- 
vided the latest available statistics — more often than not, from 
unpublished sources. Staff members have traveled extensively in 
the countries under review and have spoken to top policymakers in 
government and industry. Thus, these reports provide not only 
information but the latest thinking on energy issues in various coun- 
tries. This report covers South Korea. 35 refs., 11 figs., 51 tabs. 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 19408, 19409, 19440, 19442, 19505, 
19506, 19532, 19533, 19534, 19535, 19611, 19615, 19945. 19949, 
19958, 20073, 20431, 20437, 20465, 20471, 20665, 20675. 20700, 
20701, 20702, 20703, 20704, 20764, 20765, 20834, 20835, 20836, 
21056, 21068, 21069, 21086, 21087, 21088, 21227, 21228, 21481, 
21482, 21983, 22338, 22339, 22340, 22341, 22342, 22378, 22388 


20355 (ANL-90/16) Nuclear Technology Programs semian- 
nual progress report, October 1988—-March 1989. Harmon, J.E. 
(ed.). Argonne National Lab. IL (USA). Dec 1990. 221p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. Order Number DE91013874. Source: OSTI; NTIS: 
INIS; GPO Dep. 

This document reports on the work done by the Nuclear Technol- 
ogy Programs of the Chemical Technology Division, Argonne 
National Laboratory, in the period October 1988—March 1989. 
These programs involve R&D in three areas: applied physical 
chemistry, separation science and technology, and nuclear waste 
management. The work in applied physical chemistry includes 
investigations into the processes that control the release and trans- 
port of fission products under accident-like conditions, the 
thermophysical properties of metal fuel and blanket materials of the 
Integral Fast Reactor, and the properties of selected materials in 
environments simulating those of fusion energy systems. In the 
area of separation science and technology, the bulk of the effort is 
concerned with developing and implementing processes for the 
removal and concentration of actinides from waste streams con 
taminated by transuranic elements. Another effort is concerned 
with examining the feasibility of substituting low-enriched for high- 
enriched uranium in the production of fission product °°Mo. in the 
area of waste management, investigations are underway on the 
performance of materials in projected nuclear repository conditions 
to provide input to the licensing of the nation’s high-level waste 
repositories. 127 refs., 76 figs., 103 tabs. 


20356 (ANL/TM-485) ANL Site Response for the DOE 
FY1993 Intormation Technology Resources Long-Range Pian. 
Caruthers, C.M. (ed.); Boxberger, L.M. Argonne National Lab., IL 
(USA). Feb 1991. 242p. Sponsored by USDOE, Washington 
DC (USA). DOE Contract W-31109-ENG-38. Order Number 
DE91012858. Source: OSTI; NTIS; GPO Dep. 

Many participants throughout the Laboratory have contributec 
time and materials necéssary to complete the ANL Site Response 
for the DOE FY1993 Information Technology Resources Long- 
Range Plan. The Computing Policy Committee, representatives of 
the Associate Laboratory Directors, the Strategic Planning Office 
and many members of Computing and Telecommunications pro- 
vided extensive reviews and valuable comments. Representatives 
of all division and programs, the Associate Laboratory Directors, 
the Chief Financial Officer, and the Chief Operations Officer pro- 
vided the majority of the program narrative and statistics. The 
Computing Policy Committee provided overall comments and direc- 
tion relative to establishing the long-range site strategy for 
computing and telecommunications at Argonne National Labora- 
tory. The Strategic Planning Office reviewed the Site Response for 
consistency with the ANL Institutional Plan. 56 figs., 43 tabs. 


20357 (DOE/ER-0484P, pp. 123-124) New tool for law en- 
forcement: Universal process for fingerprint detection. USDOE 
Office of Energy Research, Washington, DC (USA). Jan 1991. In 
Technology ’90. Accomplishments in technology transter from DOE 
and its laboratories. 192p. Order Number DE91005072. Source: 
OSTI; NTIS; INIS. 

Law enforcement agencies throughout the world have gained a 
valuable new tool in the Universal Process for Fingerprint Detec- 
tion, which was developed at Los Alamos National Laboratory 
(LANL). The technique, which is simple, inexpensive, and highly 
sensitive, can be used to detect fingerprints on a large variety of 
surfaces where conventional methods fail. In this sensitive chemical 
process, fingerprints become visible when gold particles adhere to 
the proteins in secretions left on an object by the touch of a finger. 
The object to be examined is first washed for about 30 minutes in 
a colloidal suspension containing a buffer solution of citric acid and 
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minute gold particles. During that incubation period, the gold binds 
to the protein in the latent prints. A rinse in distilled water removes 
any unbound particles, and the object is then bathed in a silver so- 
lution. The silver enhances the image by filling in around the gold 
and high-lighting the fingerprint features, producing a permanent, 
well-defined print. The color of the object does not affect the pro- 
cess - prints developed on a dark surface appear light; prints 
developed on a light surface appear dark. The technique can be 
used to bring up visible prints on porous and nonporous surfaces 
such as wet or dry paper: metals; glass and ceramics; smooth, 
rough, soft, and hard plastics; and either the smooth or the adhe- 
sive side of all tapes. It has been tested successfully on such 
objects as computer floppy disks, credit cards, and bullet car- 
tridges. Currency, however, is among the few objects the method 
cannot be used on because genuine bills contain a large amount 
of protein-bearing flax and cotton. The process reveals palm and 
footprints as well as fingerprints. The Universal Process is so sen- 
sitive - it can detect less than a trillionth of a gram of protein - that 
it can develop faint prints that defy conventional methods. 


20358 (DOE/ER-0484P, pp. 154-189) Laboratories. USDOE 
Office of Energy Research, Washington, DC (USA). Jan 1991. In 
Technology ‘90. Accomplishments in technology transfer from DOE 
and its laboratories. 192p. Order Number DE91005072. Source: 
OSTI; NTIS; INIS. 

The DOE laboratories form a network composed of 9 multipro- 
gram laboratories, 11 major single-program laboratories, and 11 
smaller laboratories. Collectively, the laboratories are a significant 
national resource, and their diversity encompasses all of the major 
scientific and engineering disciplines. Research activities at the lab- 
oratories span a broad range of scientific and technical areas, 
including materials science, chemical science, environmental sci- 
ence, biology, physics, fusion energy, defense-related research, 
waste management, nuclear energy, conservation, renewable en- 
ergy, and fossil energy. Overall, the DOE laboratories perform over 
$6 billion of research and development annually. The excellence of 
the research and development pertormed by the DOE laboratories 
is indicated by the high standing of their personnel within the sci- 
entific and technical community and their successes in receiving 
various awards within this community. New technologies from the 
DOE laboratories can be accessed through the Offices of Re- 
search and Technology Applications (ORTA), which are responsible 
for technology transfer. Information on specific technology transfer 
contacts and descriptions of each laboratory are included later in 
this section. The laboratories emphasized in this document are the 
major DOE laboratories that have comprehensive technology trans- 
fer programs; however, all DOE laboratories perform technology 
transfer activities. 


20359 (DOE/ER/10984-TS) Board on chemical sciences 
and technology: Progress report, June 15, 1984—June 14, 
1985. National Academy of Sciences, Washington, DC (USA). 6 
Jun 1991. 19p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG01-81ER10984. Order Number DE91013484. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Board on Chemical Sciences and Technology organizes and 
provides direction for standing and ad hoc committees charged 
with addressing specific issues relevant to the continued health of 
the chemical sciences and technology community. Studies cur- 
rently under the oversight of the BCST include a major survey of 
chemical engineering, an examination of the problems of biohaz- 
ards in the laboratory, and an analysis of the roots and magnitude 
of the problem of obsolescent facilities for research and teaching in 
departments in the chemical sciences and engineering. The Board 
continues to respond to specific agency requests for program as- 
sessments and advice. BCST members are designated to serve as 
liaison with major federal agencies or departments that support re- 
search in order to help identify ways for the board to assist the 
these organizations. The BCST also maintains close contact with 
professional societies and nongovernmental organizations that 
share the Board's concern for the health of chemical sciences and 
technology. Individual Board members are assigned responsibility 
for liaison with the American Chemical Society, the American Insti- 
tute of Chemical Engineers, the American Society of Biological 
Chemists, the Council for Chemical Research, the Chemistry and 
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, Cies: 


Biochemistry Sections of the National Academy of Sciences (NAS), 
and the National Academy of Engineering (NAE). In the past few 
years, the Board has served as a focus and a forum for a variety 
of issues that relate specifically to the health of chemistry. A sam- 
pling of these concerns include: industry-university cooperation; 
basic research funding in DOD, DOE, NIH, and NSF; basic re- 
search in the chemistry of life processes; basic research in 
biochemical engineering; basic research in the science and tech- 
nology of new materials; and undergraduate education in chemistry 
and chemical engineering. 


20360 (DOE/ER/10984-T10) Board on chemical sciences 
and technology: Progress report, June 15, 1983—June 14, 
1984. National Academy of Sciences, Washington, DC (USA). 6 
Jun 1991. 13p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG0O1-81ER10984. Order Number DE91013485. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Board on Chemical Sciences and Technology organizes and 
provides direction for standing and ad-hoc committees charged with 
addressing specific issues relevant to the continued health of the 
chemical sciences and technology community. Studies currently 
under the oversight of the BCST include a major survey of the 
chemical sciences, a complementary survey of chemical engineer- 
ing, an examination of the problems of biohazards in the laboratory, 
and an analysis of the roots and magnitude of the problem of ob- 
solescent facilities for research and teaching in departments in the 
chemical sciences and engineering. The Board continues to re- 
spond to specific agency requests for program assessments and 
advice. BCST members are designated to serve as liaison with ma- 
jor federal agencies or departments that support research in order 
to help identify ways for the Board to assist these organizations 
The BCST maintains close contact with professional societies and 
non-governmental organizations that share the Board’s concern for 
the health of chemical sciences and technology. Individual Board 
members are assigned responsibility for liaison with the American 
Chemical Society, the American Institute of Chemical Engineers, 
the American Society of Biological Chemists, the Council for 
Chemical Research, the NAS Chemistry and Biochemistry Sec- 
tions, and the National Academy of Engineering. In the past few 
years, the Board has served as a focus and a forum for a variety 
of issues that relate specifically to the health of chemistry. 


20361 (DOE/ER/75602-1) A minority research and educa- 
tion information service: Design, develop, pilot test and 
implement on-line access for HBCUs and government agen- 
Progress report. Federal Information Exchange, Inc., 
Germantown, MD (USA). Nov 1990. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG05-90ER75602. Order 
Number DE91012665. Source: OSTI; NTIS; GPO Dep. 

Short communication. INFORMATION SYSTEMS; MINORITY 
GROUPS; AFFIRMATIVE ACTION/implementation; PROGRESS 
REPORT; COMMUNICATIONS; DATA ACQUISITION; EDUCA 
TIONAL FACILITIES; EDUCATION; INFORMATION RETRIEVAL; 
IMPLEMENTATION; US DOE 


20362 (NEI-DK-536) Development and demonstration 
center in Portugal: Final report. 2. phase of the project. Re- 
newable ‘Energy Centres (Denmark). Rec-Group. [1990] 43p. (in 
Danish). Contract TR-89.0244. Order Number DE91792970. 
Source: OSTI; NTIS (US Sales Only). 

Conclusions, experiences and recommendations drawn trom 
feasibility study of the possibilities for establishing a center for re- 
newable energy sources in the northern region of Portugal. The 
project was carried out by the Portugiese Comissao de Coorde- 
nacao da Regioa do Norte and a Danish renewable energy group 
in cooperation. (CLS). 


20363 (ORNL/M-1312) Technologies available from Martin 
Marietta Energy Systems, Inc. Oak Ridge National Lab., TN 
(USA). [1991]. 29p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840R21400. Order Number 
DE91013027. Source: OSTI; NTIS; GPO Dep. 

This document summarizes some of the specific technologies 
available from Oak Ridge National Laboratory (ORNL) and the 
other Oak Ridge plants managed and operated by Martin Marietta 





Energy Systems, Inc. (Energy Systems) for the Department of En- 
ergy (DOE). From the beginning, we have concentrated our efforts 
on those areas of technology development for which we have be- 
come known as a center of excellence. Our most notable area of 
success is in advanced materials. From superalloys to ceramics to 
electronic materials, Oak Ridge is internationally recognized as a 
leader in advanced materials. Other areas where we have unique 
technical expertise include: analytical instruments, waste manage- 
ment, intelligent systems, and chemical processing. 


20364 (ORNL/RE-23-No.3) Oak Ridge National Laboratory 
Review: Volume 23, Number 3, 1990. Krause, C.; Robinson, C.; 
Zucker, A.; Aaron, M. (eds.). Oak Ridge National Lab., TN (USA). 
[1990]. 78p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC05-840R21400. Order Number DE91012098. Source: 
OSTI; NTIS; GPO Dep. 

This document provides a review of Oak Ridge National Labora- 
tory's (ORNL) mission and research programs. Areas discussed are 
synthesis of new materials, robotics for nuclear reactors and haz- 
ardous environments, substitutes for ozone-depleting chemicals, 
mechanisms of radon transport, and ORNL’s future missions. (FI) 


20365 (ORNL/RE-23-No.4) Oak Ridge National Laboratory 
Review: Volume 23, No. 4, 1990. Krause, C. (eds.). Oak Ridge 
National Lab., TN (USA). 1990. 67p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC05-840R21400. Order 
Number DE91012901. Source: OSTI; NTIS; GPO Dep. 

Feature articles for this edition of the ORNL Review include: a 
description of the ORNL study on the environmental impact of the 
US research stations in Antarctica; a description of tribiology, the 
science of friction, wear, and lubrication, and how ORNL re- 
searchers are trying to reduce energy lost to friction; a description 
of amorphous solids, and the techniques used to investigate them; 
and a description of the acid rain study NAPAP, the National Acid 
Precipitation Assessment Program, and ORNL's contribution to the 
study. The Review also contains a listing of awards and appoint- 
ments of ORNL employees, a description of educational activities 
sponsored by ORNL, updates on R&D projects, and a listing of 
highlights, both in research programs and technology transfer. A 
description of the Shared Research Equipment (SHaRE) program 
concludes the issues. 
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Refer also to citation(s) 20059, 20062, 20063, 20105, 20234, 
20347, 20381, 20392, 22328 


20366 (DOE/EIA-0547) An analysis of nuclear plant 
operating costs: A 1991 update. USDOE Energy Information Ad- 
ministration, Washington, DC (USA). Office of Coal, Nuclear, 
Electric and Alternate Fuels. May 1991. 70p. Sponsored by US- 
DOE, Washington, DC (USA). Order Number DE91013505. 
Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

This report updates a 1988 Energy Information Administration 
(EIA) report which examined trends in nontuel operating costs at 
the Nation’s nuclear power plants. Nonfuel operating costs are 
comprised of operating and maintenance (O&M) costs and capital 
expenditures incurred after a plant begins operating. Capital expen- 
ditures are typically called “capital additions” because the costs are 
added to the utility's rate base and recovered as a depreciation ex- 
pense over several years. the number of years being regulated by 
State Public Utility Commissions. These costs consist of large 
maintenance expenditures needed to keep a plant operational as 
well as those needed to make plant modifications mandated by the 
Nuclear Regulatory Commission (NRC) or implemented at the util- 
ity’s discretion. The 1988 report found that from 1974 through 
1984, the last year for which data were available, nuclear power 
plant nonfuel operating costs escalated by 14 percent annually in 
real terms. The objective of the present study was to determine 
whether trends in nonfuel operating costs have changed since 
1984, if there was any change in the underlying factors influencing 
these costs, and if so, how these changes affect the basic conclu- 
sions of the 1988 report. The general trends are encouraging: 
Total nontuel operating costs peaked in 1984 and have been lower 
since that time; O&M costs have been rising, but at a much lower 
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rate than seen from 1974 through 1984; capital additions costs 
have actually been declining. 9 figs., 12 tabs. 


20367 (INIS-GB-349) Nuclear power and energy planning. 
Jones, P. AEA Technology, London (UK). Nov 1990 23p. Order 
Number DE91633873. Source: OSTI; NTIS (US Sales Only); INIS. 

With the rapid depletion of conventional energy sources such as 
coal and oil and the growing world demand for energy the question 
of how to provide the extra energy needed in the future is ad- 
dressed. Relevant facts and figures are presented. Coal and oil 
have disadvantages as their burning contributes to the greenhouse 
gases and they will become scarcer and more expensive. Renew- 
able sources such as wind and wave power can supply some but 
not all future energy requirements. The case made for nuclear 
power is that it is the only source which offers the long term 
prospect of meeting the growing world energy demand whilst keep- 
ing energy costs close to present levels and which does not add to 
atmospheric pollution. Reassurance as to the safety of nuclear 
power plants and the safe disposal of radioactive wastes is given. 
(UK). 


20368 (INIS-mf—12829) Safety in nuclear power systems. 
Myers, L.C. Library of Parliament, Ottawa, ON (Canada). Science 
and Technology Div. May 1987 17p. (Current Issue Review—83- 
14E.). Order Number DE91633895. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper discusses the issue of safety in complex energy sys- 
tems and provides brief accounts of some of the most serious 
reactor accidents that have occurred to date. Details are also pro- 
vided of Ontario Hydro’s problems with Unit 2 at Pickering. 


20369 (INIS-mf—12840) Nuclear developments in the Asia 
and Pacific region. Australian Nuclear Science and Technology 
Organisation, Lucas Heights (Australia). Jul 1990 29p. Order Num- 
ber DE91633875. Source: OSTI; NTIS (US Sales Only); INIS. 
Countries in the Asia and Pacific region are engaged in many 
aspects of nuclear science and technology, often as part of na- 
tional development pian. A number of them are members of the 
Regional Cooperative Agreement for Research, Development and 
Training Related to Nuclear Science and Technology which was 
developed under the auspices of the International Atomic Energy 
Agency to provide a basis for nuciear technical assistance and co- 
operation in the Asia and Pacific region. The report describes 
nuclear developments, from power and research reactors to repro- 
cessing facilities, in these countries. The information was gathered 
from a range of sources, including relevant journals, publications of 
the International Atomic Energy Agency, the OECD/Nuclear Energy 
Agen, and annual reports of national nuclear institutes. 4 tabs. 


20370 (INIS-mf—12845) Utilization of heat from nuclear 
sources. Part 2: CSAEC lecturers’ manual. Vol. Il. Viach, J. 
Ceskosiovenska Komise pro Atomovou Energii, Prague 
(Czechoslovakia). 1990 61p. (In Czech). Order Number 
DE91633695. Source: OSTI; NTIS (US Sales Only); INIS. 

The applicability of nuclear sources to the supply of heat in 
Czechoslovakia is analyzed based on the past heat demand and 
prediction of its future development. on the existing ecological situ- 
ation and on a comparison with trends in other countries. The use 
of nuclear energy for satisfying heat demands in this country is only 
feasible by means of a centralized system. It is concluded that in 
Czechoslovakia, dual-purpose nuclear power plants are best suited 
to this purpose. It is predicted that by 2030, nuclear power plants 
may exist in 14 localities. Assuming that heat can be supplied to an 
area within the radius of 60 km. nuclear power plants would thus 
provide heat to 85% of the territory of Czechoslovakia. (Z.M.). 


20371 (KFK-—4830) Annual report 1990 of the Central 
Satety Department. Koelzer, W.: Urban. M. (comps.) 
Kernforschungszentrum Karlsruhe GmbH (Germany. F.R.). Haupt- 
abteilung Sicherheit. Apr 1991. 212p. (in German). Order Number 
DE91788639. Source: OST!: NTIS (US Sales Only): INIS. 

The Central Safety Department is responsible for handling all 
problems of radiation protection. safety and security of the insti- 
tutes and departments of the Karisruhe Nuclear Research Center, 
for waste water activty measurements and environmental monitor- 
ing of the whole area of the Center. and for research and 


ERA Vol. 16, No. 8 169 





29 ENERGY PLANNING AND POLICY 
2906 Nuclear Energy 


development work mainly focusing on nuclear safety and radiation 
protection measures. The research and development work concen- 
trates on the following aspects: Physical and chemical behavior of 
trace elements in the environment, behavior of tritium in the air/ 
plant/soil system, biophysics of multicellular systems, improvement 
in radiation protection measurement and personnel dosimetry. This 
report gives details of the different duties, indicates the results of 
1989 routine tasks and reports about results of investigations and 
developments of the working groups of the Department. The reader 
is referred to the English translation of the Table of Contents and 
of Chapter 1 describing the duties and organization of the Central 
Safety Department. (orig.). 


20372 (KFK-4835) Results of research and development 
activities in 1990 of the Institute for Neutron Physics and Re- 
actor Technology. Kernforschungszentrum Karlsruhe GmbH 
(Germany, F.R.). Inst. fuer Neutronenphysik und Reaktortechnik. 
Mar 1991. 34p. (In German). Order Number DE91788638. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Institute for Neutron Physics and Reactor Technology treats 
research problems of nuclear engineering, mainly those that are 
related to the development of sodium-cooled fast breeder reactors 
and fusion reactor technology. The activities are in approximately 
equal parts of an experimental and theoretical nature. A great part 
of the research activities is performed in co-operation with other in- 
stitutes and industrial groups in the framework of projects. For the 
Fast Breeder Reactor Project the Institute works on reactor physi- 
cal design and safety problems by the core of large-scale fast 
breeder reactors. Questions concerning the consequences of acci- 
dents in light water reactors upon the environment and the 
population are treated as part of the Nuclear Safety Project. The 
Institute contributes to the Reprocessing Project with theoretical in- 
vestigations on the physics of the fuel cycle and by developing 
control devices for a reprocessing plant. In the framework of the 
Fusion Project the Institute is concerned with neutron physical and 
technologial questions of the breeder blanket. (orig/HP). 


20373 (PNL-SA-18454) Communicating with public and 
scientific audiences: Are they really any difterent?. Gray, R.H.; 
Brown, T.L. Pacific Northwest Lab., Richland, WA (USA). Apr 
1991. 16p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC06-76RL01830. (CONF-9104190-2: South ‘91: haz- 
ardous waste, hazardous materials/hazardous materials control 
(HWHM/HMC) conference, Houston, TX (USA), 24-26 Apr 1991). 
Order Number DE91012822. Source: OSTI; NTIS; INIS; GPO Dep. 

Efforts to communicate the results of environmental studies and 
involve the public in environmental decisions have increased na- 
tionwide. Outreach efforts on the US Department of Energy's 
Hanford Nuclear Site have drawn on a broad spectrum of commu- 
nications media including technical articles (open literature and 
symposium publications, annual and topical reports); information 
brochures; video productions; interactive exhibits; presentations at 
scientific, technical, civic and other public meetings; and, more re- 
cently, proactive interactions with the news media and local, state, 
and federal agencies. In addition, plans are being made for repre- 
sentatives of local communities to operate offsite sampling stations 
in Hanford’s environmental monitoring network. All major environ- 
mental programs, such as the current five-year effort to reconstruct 
past radiological doses to offsite human populations, are conducted 
with open public participation. This presentation describes Han- 
ford’s public outreach efforts, our successes and failures, and the 
lessons learned. 9 refs., 4 figs. 


20374 (TKKK-A-1/1989) Values in reasoning on energy pol 
icy. Malaska. P.; Kantola, |.; Kasanen, P. Turku School of 
Economics (Finland). 1989. 336p. (in Finnish). Project KTM- 
431/881/86. Order Number DE91633896. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Energy policy at the present time is a controversial issue with 
value loaded but hidden assumptions and controdictory views be- 
tween proponents and opponents. The hidden or even open value 
contradictions between people acting on the policy formulation as 
experts or participating in public discussion, hinder attainment of 
common understanding of the situation and the choices available 
as well as rational decision making. Diversified subjects of energy 
issues followed with logical argumentation by different people and 
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with controversial views as presented in public or in the value 
panel of the research project, have been described and analysed 
in a novel way in this research. A previously developed cognitive 
mapping technique has been applied in presenting the logical sub- 
structures of argumentation. However, controversality of energy 
policy does not stem only from the values but equally from other 
sources of possible contradictory views, such as erraneous or 
partial data, contingential information or invalid logic. Energy dis- 
cussion is not devoid of these pitfalls, not necessarily even when 
the so-called experts express their views and recommendations. 
The report analyses some important themes. The message of the 
research, if any, is about how to consider the value arguments in a 
rational way and how to ‘solve’ value contradictions for decision 
making or how to make decisions on energy in a rational way un- 
der value contradictions. It is concluded that the remedy is in 
conscious elaborations on these contradictions and detection of 
them from other relevant information and furthermore, in the devel- 
opment of communicative rationality instead of and side by side 
with the more commonly adapted technical rationality. 


2910 Conservation 
Refer also to citation(s) 20384, 20437, 20458 


20375 (ECN-}-91-014) Business economical calculation 
programs for energy technologies. Van Wees, F.G.H. Nether- 
lands Energy Research Foundation, Petten (Netherlands). Feb 
1991. 80p. (In Dutch). Order Number DE91778823. Source: OST: 
NTIS (US Sales Only). 

The Energy Study Centre (ESC) of the Netherlands Energy 
Research Foundation (ECN) developed computer calculations pro- 
grams to determine the economic efficiency of energy technologies 
on behalf of several studies for the Dutch Ministry of Economic Af 
tairs. These programs form the BRET-software. BRET is the Dutch 
acronym for Business Economical Efficiency Energy Technologies 
A general applicable model is BRET/IEB (IEB stands for Invest- 
ments in Energy Conservation). Also a few other programs aimed 
at specific techniques are available: GEIN (Large-scale Energy 
Generation in the Industry), KNIE (Small-scale Non-industrial En- 
ergy Generation), and ERWIN (Economical Efficiency of Wind 
Energy Systems). This user manual presents the possibilities and 
limitations to carry out calculations by means of the above- 
mentioned computer models. 
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Refer also to citation(s) 19560, 19600, 19618, 20062, 20291, 
20293, 20294, 20295, 20296, 20297, 20298, 20299, 20300, 20301, 
20302, 20303, 20304, 20305, 20306, 20307, 20308, 20309, 20310, 
20311, 20312, 20313, 20314, 20315, 20316, 20317, 20318, 20319, 
20320, 20321, 20322, 20323, 20324, 20325, 20326, 20327, 20354, 
20367, 20400 


20376 (DOE/EIA-0149(90)) EIA publications directory, 
1990. National Energy Information Center, Washington, DC (USA) 
10 Jun 1991. 52p. Sponsored by USDOE, Washington, DC (USA). 
Order Number DE91014350. Source: OSTI; NTIS; INIS; GPO; 
GPO Dep. 

Enacted in 1977, the Department of Energy (DOE) Organization 
Act established the Energy Information Administration (EIA) as the 
Department's independent statistical and analytical agency, with a 
mandate to collect and publish data and prepare analyses on 
energy production, consumption, prices, and resources, and pro- 
jections of energy supply and demand. This edition of the EIA 
Publications Directory contains titles and abstracts of periodicals 
and one-time reports produced by the EIA from January through 
December 1990. This edition supplements EIA Publications Direc- 
tory 1977-1989. The body of the Directory contains citations and 
abstracts arranged by broad subject categories, such as coal, 
petroleum, and natural gas and subcategories such as reserves, 
products and byproducts, and marketing and economics. All 
reports are indexed alphabetically by subject and title and numeri- 
cally by report number. 











20377 (DOE/EIA-M—023(91)) Documentation of the integrat- 
ing module of the Intermediate Future Forecasting System. 
USDOE Energy Information Administration, Washington, DC (USA). 
Reserves and Natural Gas Div. May 1991. 85p. Sponsored by US- 
DOE, Washington, DC (USA). Order Number DE91013486. 
Source: OSTI; NTIS; GPO Dep. 

This report describes (MAIN) the central integrating module of 
the Intermediate Future Forecasting System (IFFS) that was used 
to produce the energy forecasts published in the Annual Energy 
Outlook 1991. IFFS is a partial equilibrium model of the US energy 
markets. The model consists of four supply modules, a macroeco- 
nomic module, four demand modules, and the central integrating 
module whose primary function is to direct the execution sequence 
of the other modules. A brief description is given of the total system, 
but the focus of the report is on the integrating module. In addition, 
the run submission system for IFFS is described. 13 refs., 3 figs. 


20378 (DOE/EIA-M-044($1)) Model documentation of the 
Gas Analysis Modeling System. USDOE Energy Information Ad- 
ministration, Washington, DC (USA). Office of Oil and Gas. May 
1991. 172p. Sponsored by USDOE, Washington, DC (USA). Order 
Number DE91012645. Source: OSTI; NTIS; GPO Dep. 

This report describes (MAIN) the central integrating module of 
the Intermediate Future Forecasting System (IFFS) that was used 
to produce the energy forecasts published in the Annual Energy 
Outlook 1991. IFFS is a partial equilibrium model of the US energy 
markets. The model consists of four supply modules, a macroeco- 
nomic module, four demand modules, and the central integrating 
module whose primary function is to direct the execution sequence 
of the other modules. A brief description is given of the total sys- 
tem, but the focus of the report is on the integrating module. In 
addition, the run submission system for IFFS is described. 13 refs. 


20379 (DOE/IE/10521-T7) The energy supply and demand 
outlook in the Asia-Pacific region. Fesharaki, Fereidun; Yam- 
aguchi, Nancy. East-West Center, Honolulu, Hi (USA). Resource 
Systems Inst. Apr 1991. 33p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG01-861E10521. Order Number 
DE91012409. Source: OSTI; NTIS; GPO Dep. 

In this paper, we examine the Asia-Pacific energy situation and 
the outlook for the regional oil and gas market, beginning with a 
look at the structure of demand, the extent of the regional oil and 
gas resource, and the prospects for crude oil production through 
the year 2000. Following this is our assessment of the Asia-Pacific 
supply/demand balance and the future of the regional refining sec- 
tor. 8 figs., 7 tabs. 


20380 (ECN-I-91-018) Time series: A computer program to 
consult the value, quantity and prices of energy and materials. 
Van Arkel, W.G.; Volkers, C.H. Netherlands Energy Research 
Foundation, Petten (Netherlands). Feb 1991. 80p. (In Dutch). Order 
Number DE91778825. Source: OSTI; NTIS (US Sales Only). 

The Energy Study Centre (ESC) of the Netherlands Energy Re- 
search Foundation collected a large amount of historical data on 
the quantity and price of the import and export of in particular en- 
ergy carriers. Within the framework of the ESC-project DATAMAN 
(data management) PC-software has been developed to search the 
database. The database also holds data on materials and a num- 
ber of economic quantities. Assumptions c.q. results of energy 
scenarios related to historical data can be made. The user of the 
program can add other time series. This manual is a description of 
the computer program. In the appendix import and export data for 
the years 1960-1988 are presented for oil, natural gas, electric 
power, coal, and uranium. Energy consumption data are presented 
for the years 1976-1988. Also import and export figures on materi- 
als are presented for the years 1976-1984. Finally, data from the 
Dutch Energy Outlook 1987 (NEV 87) are given for the scenarios 
Low, Medium and High for natural gas, coal and nuclear energy. 5 
refs., 1 


20381 (GRI-91012708) 1991 Edition of the GRI Baseline 
Projection of US Energy Supply and Demand to 2010. Holtberg, 
P.D.; Woods, T.J.; Lihn, M.L.; McCabe, N.C. Gas Research Inst., 
Chicago, IL (USA). Strategic Planning and Analysis Div. Apr 1991. 
121p. Sponsored by Gas Research Inst., Chicago, IL (USA). 
Source: OSTI. 
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This report summarizes the 1991 Edition of the GRI Baseline 
Projection of the US Energy Supply and Demand, which is a major 
element in the internal planning cycle leading to the development 
of the Gas Research Institute (GRI) research and development 
program. The baseline projection represents the GRI planning out- 
look for the economic and energy supply and demand situation to 
the year 2010. The projection is developed independently by GRI 
using publicly available data and a framework of commercially 
available models that GRI has developed over several years. It is 
not derived from the views of GRI member companies. This report 
presents a series of summary tables, sectoral breakdowns of en- 
ergy demand, and the natural gas supply and price trends. The 
appendices include a discussion of methodology and assumptions 
used to prepare the 1991 edition of the projection, a brief discus- 
sion of the potential impacts of the Middle East crisis, an analysis 
of the potential for higher levels of gas demand, a description of 
industrial and commercial cogeneration, a description of the inde- 
pendent power producer (IPP) methodology and projection, a 
comparison of the 1991 edition of the projection with previous GRI 
projections, and a discussion of additional data used in developing 
the projection. 19 tabs. 


2930 Policy, Legisiation, and Regulation 
Reter also to citation(s) 19755, 20330, 20331, 20335, 20344 


20382 (DOE/IG—-0008/10-11) Semiannual report to 
Congress: October 1, 1990-—March 31, 1991. Layton, J.C. US- 
DOE Office of inspector General, Washington, DC (USA). Apr 
1991. 90p. Sponsored by USDOE, Washington, DC (USA). Source: 
OSTI (Free of Charge). 

The issue of the Office of Inspector General (OIG) Semiannual 
Report to the congress covers the period from October 1, 1990, to 
March 31, 1991. Among the significant audits, inspections, and in- 
vestigations presented in this Semiannual Report are those on 
environmental testing done by Department of Energy (DOE) labo- 
ratories, issues relating to the construction of the Superconducting 
Super Collider, control exercised by the DOE over subcontracts 
awarded by DOE contractors in furtherance of the Work-For-Others 
Program, deficiencies in DOE's oversight of the personne! security 
program, vendors substituting used circuit breakers in place of new 
ones ordered, and noncompliance with DOE documentation and 
reporting requirements in making and managing major system ac- 
quisitions. The Semiannual report is organized into five major 
sections. The first section contains brief overviews of the Depart- 
ment of Energy and the Office of Inspector General, as well as 
OIG views on current legislative matters. The second section de- 
scribes the significant operational results of OIG audit, inspection, 
and investigative activity. The third, fourth, and fifth sections con- 
tain compilations of OIG statistical data. 


20383 (DOE/S—0087P) Semiannual report to congress on 
Inspector General audit reports: October 1, 1990 to March 31, 
1991. USDOE, Washington, DC (USA). May 1991. 17p. Sponsored 
by USDOE, Washington, DC (USA). Source: OST! (Free of 
Charge). 

This is the fourth Semiannual Report to Congress by the Secre- 
tary of Energy to be submitted under the Inspector General Act of 
1978, as amended. During the period covered by this report, from 
October 1, 1990 to March 31, 1991, the Department took final ac- 
tion on ten contract and financial assistance audit reports. At the 
end of the period, there were only seven reports pending final ac- 
tion, which represents a decrease of 36% from the previous period. 
With regard to operational, financial, and preaward audits, the De- 
partment made management decisions on 51 reports and took final 
action on 42 reports. There were 58 audit reports remaining that 
required final action at the end of the reporting period. This report 
has three sections. The first outlines significant management ac- 
complishments achieved by the Department during the reporting 
period. The second section contains the statistical tables which il- 
lustrate the status of final action on IG audit reports. The third lists 
the audit reports which are one year or more past management 
decision and have not completed final action, and provides the sta- 
tus of corrective actions on each report. 
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20384 (PNL-SA-18876, pp. 91-99) Applicable or relevant 
and appropriate requirements (ARAR) for radioactive mixed 
waste. Keller, J.F. (Pacific Northwest Laboratory, Richland, WA 
(USA)); Woodruff, M.G. Pacific Northwest Lab., Richland, WA 
(USA). 1990. (CONF-891053—: 28. Hanford life sciences sympo- 
sium on environmental monitoring, restoration and assessment: 
what have we learned?, Richland, WA (USA), 16-19 Oct 1989). In 
Environmental monitoring, restoration and assessment: What have 
we fearned?. 340p. Order Number DE91004883. Source: OSTI; 
NTIS; INIS. 

The Resource Conservation and Recovery Act (RCRA) and the 
Comprehensive Environmental, Response, Compensation, and 
Liability Act (CERCLA) subject federal facilities to a complex regu- 
latory framework for managing radioactive mixed wastes. Currently, 
no single regulation specifically addresses all aspects of radioactive 
mixed-waste management and cleanup. Without specific guidance, 
management of such wastes falls under the purview of numerous 
statutes and regulations relative to radioactive and chemical waste, 
and water- and air-quality protection. We will review the environ- 
mental pollution control and radioactive waste-management 
statutes and regulations that might contain applicable or relevant 
and appropriate requirements (ARAR) as defined under CERCLA. 
These requirements apply to four exposure pathways: .air, ground 
water, surface water, and soil. We will also provide a framework to 
integrate the chemical- and radioactive-waste management require- 
ments for these pathways. Examples of mixed-waste management 
scenarios will be given to illustrate the application of this frame- 
work to waste management and/or cleanup decision-making. 


20385 (WHC-SA-1167) Future changes in the transporting 
of hazardous materials and wastes. Votaw, E.F.; Winters, W.A. 
Westinghouse Hanford Co., Richland, WA (USA). May 1991. 17p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-87RL10930. (CONF-910659—21: 84. annual meeting and ex- 
hibition of the Air and Waste Management Association (AWMA), 
Vancouver (Canada), 16-21 Jun 1991). Order Number 
DE91013240. Source: OSTI; NTIS; GPO Dep. 

During the last 10 yr, the U.S. Department of Transportation 
(DOT), the U.S. Environmental Protection Agency (EPA), and the 
Occupational Health and Safety Administration (OSHA) have en- 
acted major rulemakings design to protect the health and safety of 
employees and the general public to more effectively preserve our 
environment. These rulemakings require, at a minimum, that per- 
sonnel handling and transporting hazardous materials (including 
hazardous wastes) be (1) trained to do their jobs in a safe manner 
and in compliance with the regulations, and (2) knowledgeable of 
applicable personal protection and emergency response proce- 
dures. Recently, the DOT has enacted several new requirements 
and is proposing many rulemakings that will have major impact on 
operations where hazardous materials and wastes are managed or 
transported. The DOT Dockets HM-126F and HM-181 are two 
pieces of legislation that will have a major effect on shippers and 
carriers of hazardous materials and wastes. The transportation 
safety regulations that are being revised will require a complete 
overhaul of existing training programs. The effect of these rulemak- 
ings will be felt nationwide. The hazardous material and waste 
transportation regulatory changes being witnessed today are signif- 
icant in impact and are setting the stage for the way business will 
be conducted throughout the 1990's and in the years beyond. 30 
refs. 


2940 Fossil Fuels 


Refer also to citation(s) 19408, 19409, 19440, 19441, 19442, 
19505, 19506, 19532, 19533, 19534, 19535, 19558, 19559, 19560, 
19563, 19564, 19600, 19601, 19602, 19603, 19604, 19605, 19611, 
19618, 19619, 19620, 20328, 20334, 20353, 20376, 20379, 20381, 
20392, 20398 


20386 (CONF-9102110—) Energy and the environment in 
the Asia-Pacific Region: Planning for an uncertain future: 
[Proceedings]. East-West Center, Honolulu, Hi (USA). Resource 
Systems Inst.; Argonne National Lab., IL (USA). [1991]. 583p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
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FG01-861E10511 ;W-31109-ENG-38. From Energy and environ- 
ment in the Asia-Pacific region: planning for an uncertain future; 
Honolulu, HI (USA); 13-15 Feb 1991. Order Number DE91012407. 
Source: OSTI; NTIS; GPO Dep. 

This conference deals with energy and environmental issues in 
the rapidly changing Asia-Pacific region. Presentations covered 
past policies and present realities of the relationships between cur- 
rent economic growth, energy needs, and environmental problems. 
Topics included pollution, health hazards, resources, acid rain, gov- 
ernmental policies, industrial concerns, modeling systems, and 
global aspects of energy and environmental policies. Individual pa- 
pers have been cataloged separately. 


20387 (DOE/EIA-0035(91/05)) Monthly energy review, May 
1991. USDOE Energy Information Administration, Washington, DC 
(USA). Office of Energy Markets and End Use. 28 May 1991. 
142p. Sponsorec by USDOE, Washington, DC (USA). Order Num- 
ber DE91012205. Source: OSTI; NTIS; GPO; GPO Dep. 

This report presents current data on production, consumption, 
stocks, imports, exports, and prices of the principal energy 
commodities in the United States. Also included are data on inter- 
national production of crude oil, consumption of petroleum 
products, petroleum stocks, and production of electricity from 
nuclear-powered facilities. 58 tabs. 


20388 (DOE/EIA—0340(90)/1) Petroleum supply annual 
1990: Volume 1. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Oil and Gas. 30 May 1991. 185p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91013635. Source: OSTI; NTIS; GPO; GPO Dep. 

This report contains information on the supply and disposition of 
crude oil and petroleum products. The publication reflects data that 
were collected from the petroleum industry during 1990 through an- 
nual and monthly surveys. 14 figs., 47 tabs. 


20389 (DOE/EIA-0543(91/1Q)) US energy industry financial 
developments, 1991 first quarter. USDOE Energy Information 
Administration, Washington, DC (USA). Office of Energy Markets 
and End Use. 31 May 1991. 21p. Sponsored by USDOE, Washing- 
ton, DC (USA). Order Number DE91012206. Source: OSTI; NTIS; 
GPO; GPO Dep. 

Net income for the 211 energy companies included in this report 
was 11 percent above the level of the first quarter of 1990. The 18 
major petroleum companies reported 18 percent higher income. In 
aggregate, fossil fuel industries’ income was 19 percent above the 
first-quarter 1990 level. The other category of companies — rate- 
regulated utilities — recorded a less than 1-percent decline in 
income. During the first quarter of 1991, the Middle East conflict 
had a pronounced effect on the financial performance of US 
petroleum companies. Contrary to come expectations, the onset of 
war brought sharply lower rather than higher world crude oil prices. 
As a result of higher refined product margins, the refining/ 
marketing operations of major petroleum companies netted large 
income increases. In contrast, income for producers of crude oil 
and natural gas was generally lower. 7 figs., 3 tabs. 


20390 (DOE/FE-0224P) Office of Coal Technology program 
summary, fiscal year 1991. USDOE Assistant Secretary for Fossil 
Energy, Washington, DC (USA). Apr 1991. 110p. Sponsored by 
USDOE, Washington, DC (USA). Order Number DE91012167. 
Source: OSTI; NTIS; GPO Dep. 

The Clean Coal Technology Demonstration (CCTD) Program is a 
technology development program jointly funded by government and 
industry. It is taking the best and most promising of the advanced 
coal-based processing, electric power generation, and emissions 
control systems emerging from government and industrial R&D ef- 
forts and is, over the next decade, moving them towards the 
commercial marketplace through demonstration. These demonstra- 
tions are at a scale large enough to generate all data (from design, 
construction, and operation) necessary for the private sector to 
judge their commercial potential and to make informed commercial 
decisions. In this manner, the Program serves as a bridge between 
R&D and the marketplace. The Program currently has implemented 
three of the five planned phases: (1) Clean Coal Technology 1 
(CCT-1) Demonstrations, (2) Clean Coal Technology 2 (CCT-2) 





Demonstrations, and (3) Clean Coal Technology 3 (CCT-3) Demon- 
strations. The Fourth round is in the process of being implemented 
while the Fifth round has entered the planning stage. 


2960 Electric Power 


Refer also to citation(s) 19559, 20347, 20376, 20381, 20387, 
20389, 20398, 20399 


20391 (DOE/BP-1551) 1990 Pacific Northwest loads and 
resources study: Technical Appendix. USDOE Bonneville Power 
Administration, Portland, OR (USA). Dec 1990. 643p. Sponsored 
by USDOE, Washington, DC (USA). NONE. Order Number 
DE91013263. Source: OSTI; NTIS: GPO Dep. 

The 1990 Pacific Northwest Loads and Resources Study estab- 
lishes the Bonneville Power Administration's (BPA) planning basis 
for supplying electricity to BPA customers. The Loads and Re- 
sources Study is presented in three documents: (1) this technical 
appendix detailing loads and resources for each major Pacific 
Northwest generating utility, (2) a summary of Federal system and 
Pacific Northwest region loads and resources, and (3) a technical 
appendix detailing forecasted Pacific Northwest economic trends 
and loads. This technical appendix provides utility-specific informa- 
tion that BPA uses in its long-range planning. It incorporates the 
following for each utility: electrical demand—firm loads—under the 
medium 1990 Draft Joint Load Forecast; generating resources; and 
contracts both inside and outside the region. 


20392 (DOE/EIA-0226(91/04)) Electric power monthly, April 
1991. USDOE Energy Information Administration, Washington, DC 
(USA). Office of Coal, Nuclear, Electric and Alternate Fuels. 25 Apr 
1991. 292p. Sponsored by USDOE, Washington, DC (USA). Order 
Number DE91011709. Source: OSTI; NTIS; GPO; INIS; GPO Dep. 

The Electric Power Monthiy (EPM) presents monthly summaries 
of electric utility statistics at the national Census division, and State 
level. The purpose of this publication is to provide energy decision 
makers with accurate and timely information that may be used in 
forming various perspectives on electric issues that lie ahead. Data 
are given for net generation, fuel consumption, fuel stocks, quantity 
and quality of fuel, cost of fuel, electricity sales, revenue, and aver- 
age revenue per kilowatt hour of electricity sold. Data on net 
generation are also displayed at the North American Electric Relia- 
bility Council (NERC) region level. Additionally, statistics at the 
company and plant level are published in the EPM on capability of 
new plants, net generation, fuel consumption, fuel stocks, quantity 
and quality of fuel, and cost of fuel. 6 figs., 57 tabs. 


20393 (ETDE-mf~1785493) RWE AG annual report 1989/90. 
Rheinisch-Westtaelisches Elektrizitaetswerk AG, Essen (Germany, 
F.R.). 1991 98p. (in German). Order Number DE91785493. 
Source: OSTI; NTIS (US Sales Only). 

The objectives and activities of this large grid supplier to the 
electricity industry are described, and the end-of-year account for 
1989/90 reveals numerous financial data (balance sheet, profit and 
loss accounts etc.). (UA). 


20394 (NEI-DK-513) Availability statistics for thermal 
power plants. Nordel. 1989 37p. (in Swedish, Finnish, English) 
Order Number DE91633696. Source: OSTI: NTIS (US Sales Only): 
INIS. 

Denmark, Finland and Sweden have adopted almost the same 
methods of recording and calculation of availability data. For a 
number of years comparable availability and outage data for ther- 
mal power have been summarized and published in one report. 
The purpose of the report now presented for 1989 containing gen- 
eral statistical data is to produce basic information on existing 
kinds of thermal power in the countries concerned. With this infor- 
mation as a basis additional and more detailed information can be 
exchanged in direct contacts between bodies in the above men- 
tioned countries according to forms established for that purpose 
The report includes fossil steam power, nuclear power and gas tur- 
bines. The information is presented in separate diagrams for each 
country. but for plants burning fossil fuel also in a joint NORDEL 
Statistics with data grouped according to type of fuel used. The 
grouping of units into classes of capacity has been made in accor- 
dance with the classification adopted by UNIPEDE/WEC. Values 
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based on energy have been adopted as basic availability data. The 
same applies to the preference made in the definitions outlined by 
UNIPEDE and UNIPEDE/WEC. Some data based on time have 
been included to make possible comparisons with certain interna- 
tional values and for further illustration of the performance. For 
values given in the report, the definitions in the NORDEL docu- 
ment "Concepts of Availability for Thermal Power, September 
1977", have been applied. (author). 


20395 (ORNL-6575) System Reconfiguration Analysis Pro- 
gram (SYSRAP): User’s manual. Patton, J.B. (Patton (J.B.), 
Knoxville, TN (USA)); Rizy, D.T.; Lawler, J.S. Oak Ridge National 
Lab., TN (USA). Apr 1991. 99p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC05-840R21400. Order Number 
DE91012994. Source: OSTI; National Energy Software Center 
(software packages only), Argonne National Laboratory, 9800 
South Cass Avenue, Argonne, IL 60439. Order documentation 
without complete package from NTIS; GPO Dep. 

SYSRAP (for System Reconfiguration Analysis Program) is a 
distribution automation applications software package for assessing 
system reconfiguration opportunities and volt/var control on radial 
electric distribution feeders. The software program which is written 
in Turbo Pascal Version 5.0 was developed by the Oak Ridge Na- 
tional Laboratory as part of the Athens Automation and Control 
Experiment (AACE), a large-scale distribution automation and con- 
trol project sponsored by the US Department of Energy, Office of 
Energy Management. SYSRAP is unique because it combines 
power flow and short-circuit analyses with data base management 
and is especially well suited for answering system operator ques- 
tions with respect to switch orders, capacitor bank dispatch, and 
regulator tap adjustments. The program runs on a personal com- 
puter, executes power flow and short-circuit analyses for detailed 
feeder models including voltage-sensitive loads, and is adept at re- 
organizing the feeders’ data base to reflect switching operations 
and changes in the status of volt/var equipment. The topics cov- 
ered in the manual include: the installation of SYSRAP on an IBM 
or IBM-compatible personal computer; background and motivation 
for the software program along with functional descriptions of its 
capabilities, algorithms, and data handling techniques; descriptions 
of the SYSRAP screens, menus, and expected input data; and 
help information for menu selections. Also, the manual illustrates 
the use of SYSRAP to investigate some distribution automation ap- 
plications; and describes how RTSYSRAP, the real-time version of 
SYSRAP, interfaces to a Supervisory Control and Data Acquisition 
System via an ASCII data file consisting of distribution system ana- 
log and status values. 18 figs., 7 tabs. 


20396 (PNL-SA-19231) Assessment of SMES benefits in 
electric utility applications. De Steese, J.G. (Pacific Northwest 
Lab., Richland, WA (USA)); Kreid, D.K.; Haner, J.M.; Myers, W.E. 
Pacific Northwest Lab., Richland, WA (USA). May 1991. 9p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-9104106-6: 53. annual American power 
conference, Chicago, IL (USA), 29 Apr - 1 may 1991). Order Num- 
ber DE91013712. Source: OSTI; NTIS: GPO Dep. 

A scoping study was performed by Pacific Northwest Laboratory, 
in collaboration with Bonneville Power Administration (BPA), to 
evaluate the multiple benefits electric utilities might realize from su- 
perconducting magnetic energy storage (SMES). Benefits and 
costs were compared on a levelized annual basis to indicate the 
general viability of system-specific SMES applications. A principal 
purpose was to provide information that could help increase utility 
interest in SMES and. thereby. assist the rapid development and 
deployment of the technology. This paper reviews eight SMES ap- 
plication scenarios and their estimated benefit/cost ratios under the 
operational conditions of specific utility systems. Most of the SMES 
scenarios show levelized benefitcost ratios greater than unity 
However, the value of a single benefit was seldom found to exceed 
the unit's levelized cost. This suggests. as a general principle. that 
the total value of multiple benefits should be considered to fully es- 
tablish the cost effectiveness of SMES in many utility applications. 
These results should encourage utilities to conduct more detailed 
analyses of SMES benefits to entify the applications most benefi- 
cial to individual systems. 15 rets.. 4 figs.. 5 tabs. 
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Refer also to citation(s) 19605, 20291, 20293, 20294, 20295, 
20296, 20297, 20298, 20299, 20300, 20301, 20302, 20303, 20304, 
20305, 20306, 20307, 20308, 20309, 20310, 20311, 20312, 20313, 
20314, 20315, 20316, 20317, 20318, 20319, 20320, 20321, 20322, 
20323, 20324, 20325, 20326, 20327, 20353, 20354, 20376, 20380, 
20392, 20463 


20397 (DOE/EIA-0214(89)) State Energy Data Report, Con- 
sumption estimates 1960-1989. USDOE Energy Information 
Administration, Washington, DC (USA). Office of Energy Markets 
and End Use. 20 May 1991. 473p. Sponsored by USDOE, Wash- 
ington, DC (USA). Order Number DE91013634. Source: OSTI; 
NTIS; GPO; GPO Dep. 

This report presents estimates of annual energy consumption at 
the state and national levels by major economic sector and by prin- 
cipal energy type for 1960 through 1989. Included in the report are 
documentation describing how the estimates were made for each 
energy source, sources of all input data, and a summary of 
changes from the State Energy Data Report publistied in April 
1990. 


20398 (DOE/EIA-0384(90)) Annual energy review, 1990. 
USDOE Energy Information Administration, Washington, DC (USA). 
Office of Energy Markets and End Use. May 1991. 324p. Spon- 
sored by USDOE, Washington, DC (USA). Order Number 
‘DE91013487. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

This Review presents long-term historical energy data. US en- 
ergy consumption, production, trade, and prices are included. Also 
covered are consumption indicators, energy resources, petroleum, 
natural gas. coal, electricity, nuclear energy, renewable energy, 
and international energy. 5 figs., 129 tabs. 


20399 (DOE/EIA-0512(88)) Manutacturing energy con- 
sumption survey: Consumption of energy 1988. USDOE 
Energy Information Administration, Washington, DC (USA). Office 
of Energy Markets and End Use. May 1991. 209p. Sponsored by 
USDOE, Washington, DC (USA). Order Number DE91013504. 
Source: OSTI: NTIS; GPO; GPO Dep. 

The primary purpose of this report is to provide a compilation of 
Statistics that can be used for a wide variety of analyses on energy 
consumption by manufacturers. The text of this data report high- 
lights some of the information that might be of interest to analysts 
using the results of the Manufacturing Energy Consumption Sur- 
vey. 7 figs., 62 tabs. 


20400 (DOE/IE/10521—T8) Indonesia: Asia-Pacific energy 
series, country report. Prawiraatmadja, W.; Yamaguchi, N.; 
Breazeale. K.; Basari, S.R. East-West Center, Honolulu, Hi (USA). 
Resource Systems Inst. Apr 1991. 216p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG01-861E10521. Order 
Number DE91012410. Source: OST; NTIS; GPO Dep. 

As part of our continuing assessment of Asia-Pacific energy mar- 
kets, the Energy Program has embarked on a series of country 
Studies that discuss in detail the structure of the energy sector in 
each major country in the region. To date, our reports to the US 
Department of Energy have covered Australia, China, Indonesia, 
Japan, Malaysia, the Philippines, Singapore, South Korea, Taiwan, 
and Thailand. The country studies also provide the reader with an 
overview of the economic and political situation in the various 
countries. We have particularly highlighted petroleum and gas 
issues in the country studies and have attempted to show the for- 
eign trade implications of oil and gas trade. Finally, to the greatest 
extent possible, we have provided the latest available statistics — 
often from unpublished and disparate sources that are unavailable 
to most readers. Staff members have traveled extensively in — and 
at times have lived in — the countries under review and have held 
discussions with senior policymakers in government and industry. 
Thus, these reports provide not only information but also the latest 
thinking on energy issues in the various countries. This report cov- 
ers Indonesia. 37 rets., 36 figs., 64 tabs 


20401 


(DOE/S—0084P) National Energy Strategy: Technical 
Annex 1, Analysis of options to amend the Public Utility Hold- 
ing Compeny Act of 1935. USDOE. Washington, DC (USA). 
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[1991]. 63p. Sponsored by USDOE, Washington, DC (USA). Order 
Number DE91012545. Source: OSTI; NTIS; GPO Dep. 

The Public Utility Holding Company Act of 1935 (PUHCA) is 
widely regarded as a major barrier to the emergence of broader 
competition in the Nation’s wholesale electricity markets. Changes 
related to PUHCA — meaning regulatory or statutory changes to 
neutralize or eliminate the act's obstacles to the entry of most util- 
ity and nonutility firms into wholesale generation markets — has 
become one of the most controversial issues in the electricity sec- 
tor today. Despite important differences on many points, most 
participants in the debate appear to agree that amending the act to 
facilitate broader competition would lead, over time, to significant 
changes in the structure of the US electric utility industry. This 
analysis has two major purposes. The first is to examine the cases 
for and against amendment of PUHCA, taking into consideration 
the reasons for its enactment, the changes in the industry since 
1935, and the possible impacts of the principal changes that have 
been proposed. The second is to present and examine a range of 
PUHCA-related options in the context of the effort to develop a Na- 
tional Energy Strategy. 3 figs., 3 tabs. 


2990 Unconventional Sources and Power Genera- 
tion 


Refer also to citation(s) 19908, 20392, 20398 
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20402 (ANL/CP-72897) Multi-dimensional computer simu- 
lation of MHD combustor hydrodynamics. Berry, G.F.; Chang, 
S.L.; Lottes, S.A.; Rimkus, W.A. Argonne National Lab., IL (USA). 
4 Apr 1991. 15p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. (CONF-910651-8: 10. AIAA 
computational fluid dynamics conference in conjunction with the 
22nd AIAA fluid dynamics, plasma dynamics and lasers conference 
and the 26th AIlA thermophysics conference, Honolulu, HI (USA), 
24-26 Jun 1991). Order Number DE91011851. Source: OSTI; 
NTIS: GPO Dep. 

Argonne National Laboratory is investigating the nonreacting jet- 
gas mixing patterns in an MHD second stage combustor by using 
a two-dimensional multi-phase hydrodynamics computer program 
and a three-dimensional single-phase hydrodynamics computer 
program. The computer simulations are intended to enhance the 
understanding of flow and mixing patterns in the combustor, which 
in turn may lead to improvement of the downstream MHD channel 
performance. A two-dimensional steady state computer model, 
based on mass and momentum conservation laws for multiple gas 
species, is used to simulate the hydrodynamics of the combustor in 
which a jet of oxidizer is injected into an unconfined cross-stream 
gas flow. A three-dimensional code is used to examine the effects 
of the side walls and the distributed jet flows on the non-reacting 
jet-gas mixing patterns. The code solves the conservation equa- 
tions of mass, momentum, and energy, and a transport equation of 
a turbulence parameter and allows permeable surfaces to be spec- 
ified for any computational cell. 17 refs., 25 figs. 


20403 (CONF-9102112—Absts.) MHD contractors’ review 
meeting: Abstracts. USDOE Pittsburgh Energy Technology Cen- 
ter, PA (USA). [1991]. 314p. Sponsored by USDOE, Washington, 
DC (USA). From Magnetohydrodynamic (MHD) contractors review 
meeting; Pittsburgh. PA (USA); 19-21 Feb 1991. Order Number 
DE91011295. Source: OSTI: NTIS; GPO Dep. 

The following research programs on magnetohydrodynamic con- 
version were described at the contractors’ review meeting: MHD 
integrated topping cycle project; Activity summary tor DOE's com- 
ponent development and integration facility; MHD bottoming cycle 
component testing at the coal fired flow facility; MHD heat recovery 
seed recovery system development: Diagnostic development and 
support of MHD test facilities: Heat and seed recovery technology 
project; TRW Econoseed process for MHD seed recovery and re- 
generation; and MIT magnet. Papers describe the objectives, the 
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work to date, and results obtained. Papers have been processed 
separately for inclusion on the data base. (CK) 


20404 (DOE/PC/88652-T5) Development and application of 
diagnostic instrumentation for measurements of electron den- 
sity and conductivity: Technical progress report, April 
1989-June 1989. Bauman, L.E. Mississippi State Univ.. MS 
(USA). Diagnostic Instrumentation and Analysis Lab. Jul 1989. 13p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-88PC88652. Order Number DE91012297. Source: OSTI; 
NTIS; GPO Dep. 

The purpose of this contract is to assemble and demonstrate in 
the laboratory a Faraday Rotation System for measurement of elec- 
tron density and conductivity. The intent is to produce a system 
suitable for diagnostic support of the development of spaced-based 
magnetohydrodynamic (MHD) power systems. The work during the 
period of April 1 to June 30, 1989, primarily concerned computer- 
ized data collection and laser techniques, part of Task 1.C System 
Assembly. The essential system components for the Faraday Rota- 
tion System (FRS) are the far infrared laser in provide a linearly 
polarized beam of electromagnetic radiation, a grid polarizer for 
separation for the orthogonal polarization components after travers- 
ing the plasma, and two detectors. Pyroelectric detectors were 
chosen and an optically chopped system was selected in order to 
account for background radiation. This necessitates phase sensi- 
tive detection which will be accomplished with lock-in amplifiers. 
Data collection and calculation of electron density and conductivity 
from the data will be performed by computer. 4 figs. 


20405 (DOE/PC/90350—1) DC CICC retrofit magnet prelimi- 
nary design, protection analysis and software development: 
Quarterly progress report. Marston, P.G.; Chen, J.; Hale, J.R.; 
Dawson, A.M. Massachusetts Inst. of Tech., Cambridge, MA 
(USA). Plasma Fusion Center. Feb 1991. 17p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG22-90PC90350. 
(PFC/RR-91-7). Order Number DE91012889. Source: OSTI; NTIS; 
GPO Dep. 

The work reported herein is part of that necessary to analyze a 
retrofit MHD generator built using advanced DC cable-in-conduit 
conductor. The transverse electromagnetic forces in an MHD 
dipole magnet are proposed to be supported by a thin tension 
strap at its outer radius. The tension strap is intended to be an 
isotension superstructure which will produce a hydrostatic com- 
pression in the winding. The question is whether this design 
concept will be feasible. A finite element analysis is performed to 
provide the answer. The results show that the ideal situation of 
pure hydraulic compression in the winding cannot be realized with- 
out other means than simply a tension strap (such as prestress). 
However, all stresses are acceptable for both a continuous struc- 
ture and a structure with slip allowed between the tension strap 
and the fillings. The desired simplicity of the force containment 
structure is thus achieved. 1 ref., 13 figs. 


20406 (DOE/PC/90350-2) DC CICC retrofit magnet prelimi- 
nary design, protection analysis and software development: 
Quarterly progress report. Schultz, J.H.; Marston, P.G.; Dawson, 
A.M. Massachusetts Inst. of Tech., Cambridge, MA (USA). Plasma 
Fusion Center. Apr 1991. 9p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG22-90PC90350. (PFC/RR-91-8). Or- 
der Number DE91012890. Source: OST|; NTIS; GPO Dep. 

The work reported herein is part of that necessary to analyze a 
retrofit MHD generator built using advanced DC cable-in-conduit 
conductor. The work reported herein is the first step in the devel- 
opment of more sophisticated analytical software necessary to 
evaluate and predict the behavior of cable-in-conduit superconduc- 
tors. This work and magnet design efforts are proceeding in 
parallel. 2 figs., 2 tabs. 


20407 (STDR-88-27) Total exhaust containment system for 
MHD space power systems: Semi-annual report, October 1, 
1987—March 31, 1988. Demetriades, S.T. STD Research Corp., 
Arcadia, CA (USA). 1 Apr 1988. 31p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC22-87PC79677. Order 
Number DE91010886. Source: OSTI; NTIS; GPO Dep. 
Open-cycle electric power generation in space or on the surface 
of the earth offers many important advantages such as low specific 


system weight, high efficiency, simplicity and compactness. At the 
same time, it presents one possible major disadvantage. It arises 
from the need to control the open-cycle exhaust and reaction 
forces produced by the power generator in order to ensure that 
they have no harmful effects on the rest of the systems using this 
power. STD Research Corporation, through an in-house program, 
has been developing the technology for open-cycle exhaust and 
reaction force control in conjunction with its ongoing efforts to de- 
velop open-cycle Giant Pulse MHD power generator systems 
Progress is described. 3 figs., 2 tabs. 


20408 (STDR-88-39) Total exhaust containment system for 
MHD Space Power Systems: Semi-annual report, 1 April 1988- 
30 September 1988. Demetriades, S.T. STD Research Corp.. 
Arcadia, CA (USA). 1 Oct 1988. 28p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC22-87PC79677. Order 
Number DE91010887. Source: OSTI; NTIS: GPO Dep. 

Open-cycle electric power generation in space or on the surface 
of the earth offers many important advantages such as low specific 
system weight, high efficiency, simplicity and compactness. At the 
same time, it presents one possible major disadvantage. It arises 
from the need to control the open-cycle exhaust and reaction 
forces produced by the power generator in order to ensure that 
they have no harmful effects on the rest of the systems using this 
power. STD Research Corporation, through an in-house program, 
has been developing the technology for open-cycle exhaust and 
reaction force control in conjunction with its ongoing efforts to de- 
velop open-cycle Giant Pulse MHD power generation systems. 
Progress is described. 4 figs. 


3003 Thermoelectric Generators 


20409 (DOE/ET/32043-T32) Final Safety Analysis Report 2 
for the Galileo mission: Executive summary. General Electric 
Co., Philadeiphia, PA (USA). Astro Space Div. Aug 1988. 34p. 
Sponsored by Department of Defense, Washington, DC (USA); 
USDOE, Washington, DC (USA); National Aeronautics and Space 
Administration, Washington, DC (USA). DOE Contract AC01- 
79ET32043. Order Number DE91013602. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The General Purpose Heat Source Radioisotope Thermoelectric 
Generator (GPHS-RTG) will be used as the prime source of elec- 
tric power for the spacecraft on the Galileo mission. The use of 
radioactive material in these missions necessitates evaluations of 
the radiological risks that may be encountered by launch complex 
personnel and by the Earth’s general population resulting from pos- 
tulated malfunctions or failures occurring in the mission operations. 
The purpose of the Final Safety Analysis Report 2 (FSAR 2) is to 
present the analyses and results of the latest evaluation of the nu- 
clear safety potential of the GPHS-RTG as employed in the Galileo 
mission. This evaluation is an extension of earlier work presented 
in the previous Final Safety Analysis Report (GESP 7200), and it 
represents the launch by the Space Shuttle/IUS vehicle. The JUS 
stage has been selected as the vehicle to be used to boost the 
Galileo spacecraft into the Earth escape trajectory after the parking 
orbit is attained. The previous FSAR considered the Centaur upper 
stage which had been planned for use on Galileo for the 1986 mis- 
sion. 5 figs., 2 tabs. 


20410 (DOE/NE-91013555) A comparison of the Final 
Safety Analysis Report and the Safety Evaluation Report tor 
the Galileo mission. USDOE Assistant Secretary for Nuclear En- 
ergy, Washington, DC (USA). Office of Special Applications. 31 
May 1989. 40p. Sponsored by Department of Defense, Washington, 
DC (USA); USDOE, Washington, DC (USA); National Aeronautics 
and Space Administration, Washington, DC (USA). Order Number 
DE91013555. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

In addition to the safety and environmental documentation pre- 
pared by DOE and NASA, a formalized review process had been 
instituted by Presidential Executive Order for evaluating the safety 
aspects of space launches of nuclear systems. The center of this 
process is an independent Interagency Nuclear Safety Review 
Panel (INSRP) comprised of representatives of DOE, NASA, and 
the US Department of Defense. INSRP has reviewed the FSAR, 
FEIS, and performed its own independent safety analysis of the 
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Galileo mission as documented in the Safety Evaluation Report 
(SER) (Reference 8). In general, the two documents (the FSAR 
and the SER) consider the safety of the Galileo launch along 
parallel lines. INSRP determined that it was appropriate to conser- 
vatively bound the DOE’s analysis for the most part, though and in 
some instances chose to study and use changes which it consid- 
ered more conservative. Since this approach by INSRP has 
resulted in potentially greater source terms and consequent health 
effects. the analysis of this report devotes its principal effort to 
these differences and their significance. The remainder of this 
report is organized as follows. Section 2.0 summarizes the compar- 
ison of the FSAR and SER results, and identifies principal reasons 
for difference. Section 3.0 provides an evaluation of differences in 
results for launch area accidents, inadvertent reentry, and VEEGA 
reentry, with the emphasis on all factors collectively (probability, 
source term, and radiological consequences.) Section 4.0 evalu- 
ates source term differences. 


20411 (DOE/NE-91013556) A report on the eighteen SER/ 
FSAR difterences identified by INSRP. USDOE Assistant Secre- 
tary for Nuclear Energy, Washington, DC (USA). Office of Special 
Applications. 31 Jul 1989. 41p. Sponsored by Department of De- 
fense, Washington, DC (USA); USDOE, Washington, DC (USA); 
National Aeronautics and Space Administration, Washington, DC 
(USA). Order Number DE91013556. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

In a May 8, 1989 presentation to the Galileo Project by the Inter- 
agency Nuclear Safety Review Panel (INSRP) Coordinators, the 
Coordinators identified 18 differences between the SER and FSAR. 
The purpose of this report is to present an evaluation of these dif- 
ferences. This document provides a summary presentation of the 
18 differences as listed by INSRP and a short statement of the 
Project's conclusions relating to them. Section 2 presents a more 
full discussion of each issue, the Galileo Final Safety Analysis Re- 
port (FSAR) and Safety Evaluation Report (SER) positions, and an 
evaluation and conclusion for each. 


20412 (DOE/NE-91013557) Safety summary _ report: 
General purpose heat source-radioisotope thermoelectric gen- 
erators and light-weight radioisotope heater units on the 
Galileo mission: General purpose heat source—radioisotope 
thermoelectric generator and light-weight radioisotope heater 
unit programs. USDOE Assistant Secretary for Nuclear Energy, 
Washington, DC (USA). Office of Special Applications. 21 Apr 
1989. 45p. Sponsored by Department of Defense, Washington, DC 
(USA); USDOE, Washington, DC (USA); National Aeronautics and 
Space Administration, Washington. DC (USA). Order Number 
DE91013557. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Two General Purpose Heat Source-Radioisotope Thermoelectric 
Generators (generators) will be used as the prime source of elec- 
tric power for the spacecraft on the Galileo mission. Light-Weight 
Radioisotope Heater Units (heater units) will provide local heating 
to various components throughout the spacecraft. The purpose of 
this document is to describe the safety protection related to the 
use of generators and heater units on the Galileo mission. This 
document will also summarize the results of Final Safety Analysis 
Reports that have been prepared for the Department addressing 
the safety aspects of the generator and the heater unit on the 
Galileo mission using the Space Shuttle as a launch vehicle. The 
summary of this report is presented in Section 2.0. Reference de- 
sign information is presented in Section 3.0, including a description 
of the generator and heater unit, and a description of the Galileo 
mission. 12 refs., 11 figs., 4 tabs. 


20413 (INSRP-89-03) Reentry Subpanel Report for Galileo. 
Wilhite, A.W.; Ailor, W.H.; Baker, R.L.; Blaylock, D.L.; Buckner, 
G.L.; Conley. D.W.; Pitts, W.C.; Slimak, L.K.S. Interagency Nuclear 
Safety Review Panel (USA). May 1989. 77p. Sponsored by Depart- 
ment of Defense, Washington, DC (USA); USDOE, Washington, 
DC (USA); National Aeronautics and Space Administration, Wash- 
ington, DC (USA). Order Number DE91013474. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The Galileo spacecraft contains approximately 48.64 lbm (22.06 
kg) of plutonium dioxide fuel, 2°°PuO2, which is contained in two 
Radioisotope Thermoelectric Generators (RTGs), plus an additional 
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0.7575 Ibm (343.6 grams) of 2°8PuO, contained in 129 Light- 
Weight Radioisotope Heater Units (LWRHU) modules (each module 
contains 0.0059 Ibm or 2.66 grams). The RTGs provide electrical 
power for the mission, and the LWRHUs are used to heat critical 
components. There are accident scenarios during the launch and 
injection of the Galileo spacecraft towards Jupiter which could lead 
to inadvertent reentry of the spacecraft into the Earth’s atmosphere. 
Such reentries will subject the spacecraft to severe aerodynamic 
heating and deceleration loads. Although the spacecraft will be de- 
stroyed under such an accident scenario, the fuel containment 
system has been designed to protect the fuel from this environ- 
ment and to prevent fuel release. Release of the 2°*PuO, fuel by a 
severe launch pad or other accident could present a radiological 
hazard. The purpose of this document is to present an independent 
assessment of the reentry protection afforded by the containment 
system. This assessment has been performed by the Reentry Sub- 
panel of the Interagency Nuclear Safety Review Panel (INSRP). 
INSRP has the responsibility of preparing an independent evalua- 
tion of the safety, from a radiological risk standpoint, of the Galileo 
mission, and incorporates inputs from the Reentry Subpanel and 
four other subpanels in its evaluation. 18 refs., 34 figs., 23 tabs. 


20414 (INSRP—89-04-Vol.3-App.) Power system subpanel 
report for Galileo: Volume 3, Appendices. Sholtis, J.A. Jr.; 
Langer, G.; Anderson, B.J.; Leary, J.; Coleman, J.; McCulloch, W.; 
Jankowski, F.: Sullivan, H. Interagency Nuclear Safety Review 
Panel (USA). May 1989. 303p. Sponsored by Department of De- 
fense, Washington, DC (USA); USDOE. Washington, DC (USA): 
National Aeronautics and Space Administration, Washington, DC 
(USA). Order Number DE91013477. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Volume Ill (this volume) contains the following technical appen- 
dices: (Appendix C) Analysis of Issues Raised in the Power 
System Subpane! (PSSP) Review (Appendix D) Summarized Re- 
sults from PSSP Review (Appendix E) Summary of Genera! 
Purpose Heat Source-Radioisotope Thermoelectric Generator 
(GPHS-RTG) Test and Development Program. 


20415 (INSRP-90-07-Vol.1) Uncertainty analysis report for 
Ulysses: Volume 1. Frank, M.V. Interagency Nuclear Satety Re- 
view Panel (USA). Jul 1990. 11p. Sponsored by Department of 
Defense, Washington, DC (USA); USDOE, Washington, DC (USA) 
National Aeronautics and Space Administration, Washington, DC 
(USA). Order Number DE91013476. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This volume provides comments related to the Final Safety Anal- 
ysis Report (FSAR) integrated risk analysis. The review 
encompassed the risk analysis aspects of the following FSAR sec- 
tions: Executive Summary; Volume 3, Book 1, all sections; and 
Volume 3, Book 2, Appendices A, B, and D. The review also 
included a May 23, 1990, letter from James A. Turi of the Depart- 
ment of Energy (DOE) to Dudley G. McConnell of NASA. 


3004 Thermionic Converters 


20416 (DOE/SF/17170-T25, pp. 2-34) Processing of tung- 
sten alloys. Arizona State Univ., Tempe, AZ (USA). Dept. of 
Chemical, Bio and Materials Science Engineering. Aug 1990. In 
High-temperature alloys for high-power thermionic systems. Final 
report. 133p. Source: OSTI; NTIS. 

Tungsten has the highest melting temperature of all known met- 
als with a melting point of 3,683 K (3,410°C). In an effort to lower 
energy costs as well as to tackle problems related to containment, 
high temperature contamination and ease of fabncation it has be- 
come necessary to evolve innovative avenues for the fabrication of 
Tungsten and its alloys at temperatures much lower than their mett- 
ing points. Powder processing and sintering, which forms the basis 
of this study is one such avenue. A common characteristic of all 
forms of sintering is a reduction in particle surface area along with 
simultaneous strengthening in the packed material. This occurs due 
to the formation of interparticle bonds brought about by atomic mo- 
tion at the temperature of sintering. Besides interparticle bonding, 
significant changes have been observed in pore structure and com- 
pact properties like strength, ductility, conductivity and magnetic 
permeability. Considerable enhancement in the rate of interparticie 
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bonding can be brought about by, (a) application of external pres- 
sure (b) creation of a liquid phase around particles (c) increased 
atomic motion (diffusion) caused by specific additive elements. The 
sintering that results due to one or more of these mechanisms is 
usually referred to as enhanced or activated sintering. The present 
investigation concentrates on the effect of Ir and Hf on the sintering 
characteristics of pure W. With the addition of Ir alone the authors 
expect to study sintering which would occur predominantly by the 
mechanism described in (c) above. The mechanism outlined in (b) 
however will be studied by small additions (<2 wt.%) of a blend 
prepared by grinding a mixture of Hf and If powders corresponding 
to the eutectic composition of Hf-(17 at.%) Ir. The eutectic temper- 
ature corresponding to this phase is 1,703 K (1,430 C). 25 figs. 


20417 (DOE/SF/17170—T25, pp. 35-82) Tensile properties of 
tungsten alloys. Arizona State Univ., Tempe, AZ (USA). Dept. of 
Chemical, Bio and Materials Science Engineering. Aug 1990. In 
High-temperature alloys for high-power thermionic systems. Final 
report. 133p. Source: OSTI: NTIS. 


Tungsten possesses an extreme high modulus of elasticity . 


(337.400 MPa at 1,842 K) as well as the highest melting tempera- 
ture (3,683 K) among metals, and hence has been considered as 
one of the most promising candidate materials for the high temper- 
ature structural applications. Tungsten is particularly well-suited for 
space nuclear power systems because of its superior strength at 
very high temperatures, good resistance to corrosion by liquid al- 
kali metal coolants, and good compatibility with candidate fue! 
materials. Poor low temperature ductility, especially under the im- 
pact loading. is a potential limitation to the usetuiness of tungsten 
In order to improve the low temperature fabricability and high tem- 
perature strength retention, there existed an extensive study on 
tungsten-base alloys during the two decades prior to the mid- 
1970s. Various approaches, including the purification and alloying, 
have been employed to alleviate the low-temperature ductility 
problem and high-temperature strength problem. The present in- 
vestigations are focused in the following three objectives: (1) To 
perform a comprehensive investigation on the microhardness, 
tensile properties, microstructure, and fracture behaviors of W-Re- 
ThOz alloys at room temperature. (2) To investigate the effect of 
rhenium concentration, temperature. and strain rate on the tensile 
properties of W-Re-ThO2 alloys at the temperature range from 
1,600 K to 2,600 K, i.e., 0.45 to 0.70 Tm. (3) To determine the rela- 
tionship between HfC strength increment and test temperature for 
a wide temperature range above 0.5 Tm. the coarsening mecha- 
nism of dispersed HfC particles and the characteristic temperature 
at which the rapid coarsening of HfC particles occurs, the applica- 
ble dispersion strengthening model, and the contribution of HfC 
particles to the activation energy for plastic flow in tungsten. 46 
rets., 34 figs., 1 tab. 


20418 (DOE/SF/17170-T25, pp. 83-129) Creep properties of 
tungsten alloys. Arizona State Univ.. Tempe, AZ (USA). Dept. of 
Chemical. Bio and Materials Science Engineering. Aug 1990. In 
High-temperature alloys for high-power thermionic systems. Final 
report. 133p. Source: OST!: NTIS. 

Since space nuclear power systems are required to operate at 
least several years at elevated temperatures in the ultrahigh 
vacuum of outer space. one of the most important properties of ul- 
tralloys for high-power thermionic systems is the creep resistance 
at elevated temperatures in vacuum. Tungsten-rhenium-base alloys 
are therefore being creep tested in vacuum. The creep properties of 
tungsten alloys reported in section 3.3 were obtained by conducting 
creep tests in a custom-built UHV high-temperature creep testing 
system. which was set up at Arizona State University and will be 
discussed in section 3.2. Two tungsten alloys (W-4%Re-0.26%HfC 
& W-3.6%Re-1%ThO2) have been creep tested tor this project up 
to now. In studying the high temperature mechanical properties of 
W-4Re-Hf-C alloys, Klopp and Witzke found that W-4%Re- 
O.35%Hf-0.35%C had the optimum high-temperature strength 
(tensile. ductility, and creep). However, the high-temperature creep 
behaviors of W-4Re-Hf-C alloys were not well documented. One of 
the purpose of the present study was to evaluate the creep behav- 
ior of a W-4Re-0.26HfC (near the optimum composition) by 
studying the effect of stress and temperature on the steady-state 
creep rate. The fracture behavior of this alloy at high temperatures 


was also studied by optical and scanning electron microscopy 
(SEM) examinations. The other purpose of the present study was 
to evaluate the creep behavior of a W-3.6Re-1ThOz alloy. Since 
thoria particles have the highest melting point among oxides, W- 
3Re-1ThO2 may have comparable creep properties with those of 
W-4Re-Hf-C alloys. In this study, the effects of stress and tempera- 
ture on steady-state creep rate were evaluated and creep 
activation energy was also determined. 45 refs., 40 figs., 5 tabs. 


20419 (LA-UR-91-1592) Design studies of the Moderated 
Thermonic Heat Pipe Reactor (MOHTR) concept. Ranken, W.A.; 
Turner. J.A. Los Alamos National Lab., NM (USA). [1991]. 7p. 
Sponsored by Department of Defense, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-910801-3: 26. intersociety 
energy conversion engineering (IECE) conference, Boston, MA 
(USA). 3-9 Aug 1991). Order Number DE91013307. Source: OSTI: 
NTIS: GPO Dep. 

Design studies, based primarily on neutronics analysis, have 
been conducted on a thermionic reactor concept that uses a com- 
bined beryllium and zirconium hydride moderator to facilitate the 
incorporation of heat pipe cooling into compact thermionic fuel ele- 
ment (TFE) based designs useful in the tens of kilowatts electrical 
power regime. The goal of the design approach is to achieve a sin- 
gle point failure free system with technologies such as TFEs, 
high-temperature heat pipes, and ZrH moderation, which have ex- 
tensive test data bases and have been shown to be capable of 
long lifetimes. Beryllium is used to thermally couple redundant heat 
pipes to TFEs and ZrH is added to reduce critical size. Neutronic 
analysis undertaken to investigate this design approach shows that 
greater reactivity can be achieved for a given geometry with a 
combination of the two moderator materials than with ZrH alone 
and that the combined moderator is much less sensitive to hydro- 
gen loss than more traditional ZrH-moderated thermionic reactor 
designs. These and other analytical approaches have demon- 
Strated the credibility of a heat pipe cooled thermionic reactor 
concept that has a reactor height and diameter of 60 cm and a re- 
actor mass of 400 kg for 30-kWe power output. 14 refs.. 8 figs. 


3005 Fuel Celis 


20420 (DOE/MC/24221-2881) Advanced water-cooled 
phosphoric acid tuel cell development: Annual report, 1989. 
International Fue! Celis Corp., South Windsor, CT (USA). Jul 1990. 
35p. Sponsored by USDOE. Washington, DC (USA). DOE Contract 
AC21-88MC24221. Order Number DE90009700. Source: OSTI; 
NTIS: INIS: GPO Dep. 

The Advanced Water Cooled Phosphoric Acid Fue! Cell Deveiop- 
ment program is being conducted by International Fuel Cells 
Corporation (IFC) to improve the performance and minimize the 
cost of water cooled. electric utility phosphoric acid fuel cell stacks. 
The program adapts the existing on-site Configuration B cell design 
to electric utility operating conditions and introduces additional new 
design features. Task 1 consists of the conceptual design of a full- 
scale electric utility cell stack that meets program objectives. Tasks 
2 and 3 develop the materials and processes required to fabricate 
the components that meet the program objective. The desian of 
the small area and two 10-ft* short stacks is conducted in Task 4. 
The conceptual design also is updated to incorporate the results of 
material and process developments. as well as results of stack 
tests conducted in Task 6. Fabrication and assembly of the short 
stacks are conducted in Task 5 and subsequent tests are con- 
ducted in Task 6. The Contractor expects to enter into a contract 
with The Electric Power Research Institute 1EPRI) to assemble and 
endurance test the second 10-ft* short stack. This report describes 
the cell design and development effort that is being conducted to 
demonstrate by subscale stack test. the technical achievements 
made toward the above program objectives 


20421 (DOE/MC/24221-T19; Advanced water-cooled phos- 
phoric acid tue! cell development: Technical progress report 
No. 26, ApritJune 1990. International Fue! Cells Corp.. Soutn 
Windsor, CT (USAi. [1990]. 30p. Sponsored by USDOE. Washino- 
ton. DC (USA). DOE Contract AC21-88MC24221. (FCR-11137:. 
Order Number DE91012243. Source: OSTI: NTIS: GPO Dep 
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The Advanced Water Cooled Phosphoric Acid Fuel Cell Develop- 
ment program is being conducted by International Fuel Cells 
Corporation (IFC) to improve the performance and minimize the 
cost of water cooled, electric utility phosphoric acid fuel cell stacks. 
The program adapts the existing on-site Configuration B cell design 
to electric utility operating conditions and introduces additional new 
design features. Task 1 consists of the conceptual design of a full- 
scale electric utility cell stack that meets program objectives. Tasks 
2 and 3 develop the materials and processes required to fabricate 
the components that meet the program objective. The design of 
the small area and two 10-ft? short stack is conducted in Task 4. 
The conceptual design also is updated to incorporate the results of 
material and process developments, as well as results of stack 
tests conducted in Task 6. Fabrication and assembly of the short 
stacks are conducted in Task 5 and subsequent tests are con- 
ducted in Task 6. The Contractor expects to enter into a contract 
with The Electric Power Research Institute (EPRI) to assemble and 
endurance test the second 10-ft* short stack. This report describes 
the cell design and development effort that is being conducted to 
demonstrate by subscale stack test, the technical achievements 
made toward the above program objectives. 9 figs., 6 tabs. 


20422 (DOE/MC/25118-2965) Electric utility phosphoric 
acid fuel cell power plant component and subsystem develop- 
ment: Final technical report, February 22, 1985-October 31, 
1988. Breault, R.D. (international Fuel Cells Corp., South Windsor, 
CT (USA)): Fanciullo, S.; Krasij, M.; Landsman, D.A.; Lane, J.W.; 
Lesieur, R.R.; Luoma, W.L.; Nickols, R.C.; Olesen, O.L.; Young, 
D.G.: Walton, J.W. International Fuel Celis Corp., South Windsor, 
CT (USA). Feb 1989. 496p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC21-85MC25118. (FCR-9338). Order 
Number DE91011973. Source: OSTI: NTIS; GPO Dep. 

The objective of this research was to advance the electric utility 
phosphoric acid fuel cell technology. The research covered three 
broad areas: cell stack; fuel processing (reformers); and power 
conditioning (inverters). This report details the results of ten techni- 
cal tasks undertaken during the nearly five year project. The tasks 
are: reformer technology tube material catalyst operating limits in- 
vestigation: inverter technology: subscale cell technology; cooler 
technology: multimegawatt inverter bridge technology: advanced 
reformer component technology: water treatment technology: sub- 
scale cell technology extension: and advanced reformer component 
testing. Each task report has been processed separately for inclu- 
sion on the data base. (CK) 


20423 (ECN-C—91-014) Development of solid oxide fuel 
cell (SOFC): First progress report, August 1990-January 1991. 
Huijsmans, J.P.P. Netherlands Energy Research Foundation. Pet- 
ten (Netherlands). Jan 1991. 30p. Contract CEC JOUE-0048-C. 
Order Number DE91778874. Source: OSTI: NTIS (US Sales Only). 

A schematic overview is given of the work sharing between 
Siemens and ECN in the cooperative research program ‘Develop- 
ment of solid oxide fuel cell (SOFC)’, which is sponsored by the 
CEC JOULE program. ECN will develop and investigate alternative 
materials manutacturing procedures and test alternative cell con- 
cepts, i.€. gas distribution in a sponge structure of electrode. 
Activities of ECN are described in detail in Annex 3 of the revised 
proposal and include: electrode powder fabrication: development of 
ceramic components; development of metal separator plate; 
physico-chemical characterization: chemical interface problems 
between ceramic components; matenals testing: and. proof-of- 
principle of 3 (5 x 5 cm?) and 10 W (10 x 10 cm?) level SOFC's. 
14 figs.. 10 rets., 3 tabs. 


20424 (ECN-C—91-015) Development of e 1 kW internal re- 
forming MCFC stack. Machielse. L.A.H. ied.). Netherlands Energy 
Research Foundation, Petten (Netherlands). Feb 1991. 124p. Con- 
tract CEC JOUE-0025-C (GDF). Order Number DE91778830 
Source: OSTI: NTIS (US Sales Only). 

This report covers the activities carried out by the Netherlands 
Energy Research Foundation (ECN). British Gas (BG) and Con- 
sighio Nazionale delle Ricerche-istituto Trasformazione e Accumulo 
Energia (CNR-TAE) during the period 1 June 1990-1 December 
1990 in the project ‘A collaborative project to build a 1 kW internal 
reforming MCFC stack’. The report contains the progress reports of 
ECN. BG and CNF. being the chapters 2. 3 and 4, respectively. 
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Next to it the minutes of the start-up meeting. held in Petten on 5 
and 6 September 1990, and of the meeting in Birmingham on 15 
and 16 January 1991 are included in the appendices. The primary 
purpose of the project is to develop a proof-of-principle internal re- 
forming MCFC stack of 1 kW. Next to it a suitable catalyst has to 
be selected or developed, the carbonate poisoning mechanism and 
the transportation mechanism of carbonate has to be understood 
and the influence of process pressure on cell performance has to 
be established. The main task of ECN is directed to the integration 
of the methane reforming catalyst in the separator plates of a 
stack. BG and CNR emphasize especially the catalyst research. In- 
house developed catalysts (BG and CNR) as well as commercially 
available catalysts are being investigated. 


20425 (ECN-RX-91-018) Sinter behaviour and electrical 
conductivity of (La,Sr)MnO, as a function of Sr-content. Van 
Roosmalen, J.A.M.; Huijsmans, J.P.P.; Cordfunke, E.H.P. Nether- 
lands Energy Research Foundation, Petten (Netherlands). Mar 
1991. 9p. Order Number DE91778862. Source: OSTI; NTIS (US 
Sales Only) 

Powders prepared by the coprecipitation and the citrate pyrolysis 
method were used to study the sinter behavior and electrical con- 
ductivity of (La,Sr)MnO;. The citrate powders show a higher sinter 
rate than the coprecipitate powders. For both powders the sinter 
curves shift to higher temperatures with increasing strontium con- 
tent. Electrical conductivities for 100% density at 1223 K were 
found to be (115, 175, 265, 300) > 5 S.cm~" for (La,Sr)MnO3 with 
0, 15, 30 and 50 at.% of strontium, respectively. There is a rela- 
tionship between the electrical conductivity and the density: o = 
d”, in which 8 depends on strontium content and microstructure 
The numerical results are discussed. 6 figs., 15 refs., 1 tab. 


20426 (ECN-RX—91-019) Fabrication of planar SOFC com- 
ponents at ECN. Huijsmans, J.P.P.; Siewers, E.J.; Van Heuvein, 
F.H.; De Jong. J.P. Netherlands Energy Research Foundation, Pet- 
ten (Netherlands). Mar 1991. 7p. Order Number DE91778863. 
Source: OSTI; NTIS (US Sales Only). 

ECN is involved in several R and D programs for the develop- 
ment and testing of ceramic materials and components for flat 
plate SOFC reactors. Tape casting is used as the technique to 
manufacture SOFC components. First, the zirconia electrolyte 
(8YSZ) is tape cast, densified by firing and characterized. Then, 
the anode (Ni/YSZ cermet) and cathode ((La.Sr)MnO3) structures 
are applied. The thickness of the electrolyte is 100-150 micrometer 
and that of the electrodes 30 micrometer. Firing of the electrodes 
occurs in oxidizing atmospheres at temperatures that ensure bond- 
ing to the electrolyte, but prevent degradation of the microstructure 
or the formation of reaction products on the electrolyte/electrode in- 
tertaces. 4 figs.. 9 refs., 1 tab. 


20427 ~=—« Fue!_cell water transport. Vanderborgh, N.E.; Hed- 
strom, J.C. To Dept. of Energy. 21 Dec 1989. USA Patent patent 
application 7-454,608. 27p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91011702. Source: OST!; NTIS; GPO Dep. 

The moisture content and temperature of hydrogen and oxygen 
gases are regulated throughout traverse of the gases in a fuel cell 
incorporating a solid polymer membrane. At least one of the gases 
traverses a first flow field adjacent the solid polymer membrane, 
where chemical reactions occur to generate an electrical current. A 
second flow field is located sequential with the first flow field and 
incorporates a membrane for effective water transport. A control 
fluid is then circulated adjacent the second membrane on the face 
opposite the fuel cell gas wherein moisture is either transported 
trom the control fluid to humidity a fuel gas. e.g.. hydrogen. or to 
the contro! fluid to prevent excess water buildup in the oxidizer 
gas, e.g., oxygen. Evaporation of water into the control gas and 
the contro] gas temperature act to control the fuel cell gas temper- 
atures throughout the traverse of the fuel cell by the gases. 6 figs 


20428 (PNL-SA-19298) Electrochemical processes at solid 
electrode-electrolyte-gas intertaces. Youngblood, G.E.; Weber, 
W.J: Bates, J.L. Pacific Northwest Lab., Richland, WA (USA). May 
1991. 11p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC06-76RL01830. (CONF-9105184—3: 5. annual confer- 
ence on fossil energy materials, Oak Ridge. TN (USA), 13-16 May 





1991). Order Number DE91012922. Source: 
Dep. 

Electrochemical reactions at solid electrolyte-electrode-gas inter- 
faces are being investigated with ac impedance and dc polarization 
techniques using an unbonded interface cell (UIC). The UIC 
approach eliminates influence of sample size and interface mor- 
phology resulting from  electrode-electrolyte fabrication. The 
electrochemical reactions of oxygen with solid electrode 
(La; _,Sr,MnOz or Pt) and solid electrolyte (0.08Y0, - 0.92ZrO.) 
interfaces are described. 6 refs., 4 figs., 2 tabs. 
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20429 (ETDE/JP-mf-1787874) Book of energy conservation 
examples.: No.16 Energy Conservation Promotion Meeting. 
Energy Conservation Center, Tokyo (Japan). 4 Feb 1991 1580p. 
(In Japanese). Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

Reported are 165 examples of energy conservation in many 
fields of application. These are group activity results of applying a 
quality control method to the factory site. Themes are closely re- 
lated to places of work and picked up from everywhere there. The 
accumulation of results is rich. MITI Minister prizes (most excellent) 
are given to: Higher operation flue gas denitrification of thermal 
power plant, Energy saving of degassing facility of iron manutactur- 
ing converter. Boiler combustion control using a flame photometry 
at automobile factory. Energy Conservation Center Chairman 
prizes to: Improvement of water facility unit consumptin of wire 
drawing line, Improvement of thermal efficiency by changing feed 
water temperature at thermal power plant, Energy saving by im- 
provement of lubricants at automobile factory, etc. Moreover, there 
are examples of energy saving by improving processes or rational- 
izing equipment and systems. Report is also made on unutilized 
energy, energy from wastes and recovery of materials. Examples 
of cogeneration are also described. 
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Refer also to citation(s) 19917, 19920, 19937, 20280, 20471, 
20493, 20592. 20594, 20595, 20597. 20604, 20606, 20608, 20610, 
20629, 20630, 20631, 20632, 20633, 20651, 20652, 20655, 20657, 
20868, 21050 


20430 (BNL-46021) Chimney related energy losses in 
oil-fired heating systems: Configuration eftects and venting al- 
ternatives. Butcher, T.; McDonak, R.; Krajewski, R.; Batey. J. 
Brookhaven National Lab., Upton, NY (USA). Dec 1990. 64p. 
Sponsored by USDOE, Washington. DC (USA). DOE Contract 
AC02-76CH00016. Order Number DE91011713. Source: OSTI: 
NTIS: GPO Dep 

Conventional venting systems for oil-fired residential heating 
equipment include the flue connector, a barometric damper. and 
the chimney. This venting arrangement is directly responsible for 
some of the annual energy losses associated with these heating 
installations. In the work described in this report a study of the rel- 
evant characteristics of burners and dampers was done to permit 
these energy losses to be estimated as a function of the installa- 
tion details. The purpose of this work is to determine the potential 
energy savings which might be realized from alternative venting 
methods in a wide range of situations. The basic draft’flow charac- 
teristics of barometric dampers were measured using a flow tunnel! 
arrangement under cold (no combustion) conditions. A range of 
damper diameters and draft settings were used. Off-cycie draft’/flow 
relations for several burners and heating units with the bumer ports 
sealed were also measured over a range of conditions. Recently. 
oil burners have become available which have significantly higher 
Static pressure fans. The excess air level provided by these burn- 
ers is much less sensitive to variations in draft and burners of this 
type might be operated without a barometric damper. Burner fan 
performance curves for both high and low static pressure units 
have been measured. Flows through the heating unit and baromet- 
ric damper flows have been calculated during the on- and off-cycle 
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for a range of configurations as a function of outdoor temperature. 
The annual energy losses due to the venting system were calcu- 
lated using a bin method. The calculated flows were compared 
with available field data. To supplement the available data some 
additional field measurements were taken during this project and 
are described in this report. 19 refs., 42 figs., 7 tabs. 


20431 (BNL-52284) Proceedings of the 1990 oil heat tech- 
nology conference and workshop. McDonald, R.J.; Andrews, 
J.W. (eds.). Brookhaven National Lab., Upton, NY (USA). Nov 
1990. 235p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO02-76CH00016. (CONF-9005350—: 1990 oil heat tech- 
nology conference and workshop, Upton, NY (USA), 21-22 May 
1990). Order Number DE91012127. Source: OSTI; NTIS; GPO 
Dep. 

This report documents the proceedings of the 1990 Oil Heat 
Technology Conterence and Workshop, conducted on May 21 and 
22 at Brookhaven National Laboratory (BNL) under sponsorship by 
the US Department of Energy — Office of Building Technologies 
(DOE-OBT). The meeting was held in cooperation with the 
Petroleum Marketers Association of America. The 1990 Oil Heat 
Technology Conference, which has been the fifth held since 1984, 
is a key technology transfer activity supported by the ongoing 
Combustion Equipment Technology program at BNL, and is aimed 
toward providing a forum for the exchange of information and 
perspectives among international researchers. engineers, manutac- 
turers and marketers of oil-fired space-conditioning equipment. The 
objectives of the Conference are to: identify and evaiuate the cur- 
rent state-of-the-art and recommend new initiatives for satisfying 
consumer needs cost-effectively, reliably, and safely; and foster co- 
operative interactions among federal and industrial representatives 
in accordance with the common goal of national security via en- 
ergy conservation. 


20432 (CONF-910704—1) Codes vs marketing: How far 
have they advanced home construction practices in the Pacific 
Northwest?. Brown. M.A. (Oak Ridge National Lab., TN (USA)); 
Kolb, J.O.; Brandis, P. Oak Ridge National Lab., TN (USA). [1991]. 
12p. Sponsored by USDOE. Washington, DC (USA). DOE Contract 
AC05-840R21400. From Demand-side US Department of Energy 
management: building on experience: 5th national demand-side 
management conference; Boston, MA (USA): 30 Jul - 1 aug 1991. 
Order Number DE91012229. Source: OSTI: NTIS; GPO Dep. 

Improving the efficiency of new home construction offers many 
advantages to utilities. It decreases the size of the energy load that 
new construction places on the power system, reduces the need to 
weatherize buildings at a later date, and avoids “lost opportunities” 
which occur because efficiency measures may be economical 
when a dwelling is being constructed but prohibitively expensive or 
structurally impossible to add at a later date. This paper assesses 
the relative effectiveness of codes vs marketing approaches to pro- 
moting energy-efficient new homes. Insights are drawn primarily 
from comparing and contrasting the experiences of a code program 
(the Early Adopter Program) and a marketing program (Super 
Good Cents) operated by Bonneville Power Administration in the 
Pacific Northwest to non-program houses. Both programs promote 
the adoption of Mode! Conservation Standards (MCS) for new 
home construction. The results presented in this paper indicate that 
the energy efficiency of residential construction practices in the Pa- 
cific Northwest improved significantly as the resuk of Bonneville’s 
two MCS programs. By 1988. the code and marketing programs 
had attracted approximately the same level of participation in terms 
of numbers of homes being built to Mode! Conservation Standards, 
and the energy efficiency of the home construction under the two 
programs was comparable. The building thermal envelopes of both 
SGC and EA homes built in 1987 are more energy efficient than 
those of other homes built during the same year. 5 refs.. 2 figs.. 1 
tab 


20433 (DOE/BP-1414) Residential construction demonstre- 
tion project: Cycle 1 builder exit survey. Fay. J.. Paglin. C. 
USDOE Bonneville Power Administration. Portland. OR (USA) Of- 
fice of Energy Resources. May 1990 62p. Sponsored by USDOE. 
Washington. DC (USA). Order Number DE91013421. Source: 
OSTI: NTIS: GPO Dep 
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The Bonneville Power Administration currently is sponsoring a 
program that offers reduce heating bills and greater living comfort 
to buyers of new all-electric homes in the Pacific Northwest. The 
Residential Construction Demonstration Project (RCDP) focuses its 
efforts on saving electricity by making new homes more energy ef- 
ficient. The RCDP began with the solicitation of qualified builders 
at the start of 1986-this was called Cycle 1. To participate, 
contractors had to agree to build their new homes to SGC specifi- 
cations, use the MCS- approved air leakage control Package B, 
install energy use monitoring equipment, and incorporate at least 
one of the RCDP Cycle 1 energy saving innovations. This report 
summarizes analysis results of the RCDP Cycle 1 Builder Exit Sur- 
vey. The purpose of the survey was to obtain information about 
builders participating in the program. It was broken into three major 
categories: Company Profile; Project Evaluation; and Experience 
With RCDP Construction Innovations. The Washington State En- 
ergy Office (WSEO) mailed surveys to all the RCDP Cycle 1 
builders. Of the 112 builders who participated in Cycle 1 of the 
RCDP, 64 (56 percent) completed a survey. Half of the builders 
who responded were from Washington. 


20434 (DOE/BP/23821-3) An analysis of predicted vs. 
monitored space heat energy use in 83 homes. Downey, P.K. 
Washington State Energy Office, Olympia, WA (USA). Dec 1989. 
14p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC79-85BP23821. Order Number DE91013422. Source: OSTI; 
NTIS; GPO Dep. 

The Bonneville Power Administration (Bonneville) implements the 
Residential Construction Demonstration Project (RCDP) to examine 
new energy efficient products and/or construction techniques. The 
products and techniques that prove to be successful are transferred 
to the Super Good Cents (SGC) and Northwest Energy Code 
(NWEC) Programs. Since 1985 Bonneville has overseen the de- 
sign, development, and implementation of three construction cycles. 
As part of the RCDP, energy use monitoring equipment was in- 
stalled on each of the Cycle 1 and 2 homes. Bonneville contracted 
with the Washington State Energy Office (WSEO) to examine, on 
aggregate, the relationship between SUNDAY (a energy use simu- 
lation model) predicted and monitored space heat consumption. 
The analysis included 83 of the 165 RCDP Cycle 1 homes. The 
SUNDAY thermal model is able to predict space heat consumption 
on aggregate but due to the significant variations in predicted and 
monitored data, SUNDAY should not be used to forecast space 
heat consumption in individual homes. 9 refs., 7 figs., 7 tabs. 


20435 
erence: Manufactured homes: heat loss assumptions and 
calculations; heat loss coefficient tables. Davis, B.; Baylon, D.; 
Kennedy, M. Ecotope, Inc., Seattle. WA (USA). Feb 1991. 48p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AM79-87BP35738. Order Number DE91013574. Source: OSTI; 
NTIS; GPO Dep. 

This manual is intended to assist buikders of manufactured homes 
in assessing the thermal performance of structural components 
(floor, ceilings, walls, and windows) used in the Super Good Cents 
Program. U-factors for these components are calculated using the 
ASHRAE (1989) parallel heat loss method adapted to the construc- 
tion practices found in the Pacific Northwest manutactured home 
industry. Ecotope staff visited several Northwest manufactured 
home plants in 1990 to determine current construction practices. 
This volume is organized component-by-component. with explana- 
tions of how different components are put together and which 
methods were used to find thermal conductivities (U-factors) for 
components. The appendices to this report contain representative 
component drawings and U-factors for the many possible insulation 
Strategies. This volume does not discuss two manufactured home 
components: skylights and doors. 9 refs., 6 figs., 2 tabs. 


(DOE/BP/35738-3) Super good cents heat loss ref- 


20436 (DOE/CH/10093-85; Conservation and renewable 
energy technologies for buildings. Solar Energy Research Inst., 
Golden. CO (USA). May 1991. 21p. Sponsored by USDOE, Wash- 
ington. DC (USA). DOE Contract AC02-83CH10093. Order Number 
DE91002105. Source: OSTI: NTIS: GPO Dep 

The Office of building Technologies (OBT) pursues advanced en- 
ergy efficiency ano renewable technologies and accelerates the rate 
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of adoption of these technologies in the residential and commercial 
sectors through research, development, and demonstration. 


20437 (DOE/ER-0484P, pp. 127-128) Design tool for 
energy-efficient buildings: DOE-2 computer program for ane- 
lyzing building energy use. USDOE Office of Energy Research, 
Washington, DC (USA). Jan 1991. In Technology '90. Accomplish- 
ments in technology transter from DOE and its laboratories. 192p. 
Order Number DE91005072. Source: OSTI; NTIS; INIS. 

DOE-2 is a comprehensive computer program for simulating en- 
ergy use in buildings. Developed and supported by Lawrence 
Berkeley Laboratory (LBL), DOE-2 is now used throughout the US 
and in 36 other countries. Given information on a building's loca- 
tion, construction, operation, and heating/cooling systems, DOE-2 
does an hour-by-hour calculation of annual thermal pertormance. 
The Building Description Language used in the program allows 
users to easily describe buildings ranging from simple houses to 
complex, multistory office buildings. Output reports show hourly, 
monthly, and annual calculation results for energy use, energy 
cost, and level of thermal comfort in the building. The program is 
used by architecture/engineering firms, corporate design depart- 
ments, and government agencies for the design of energy-efficient 
buildings; by equipment manufacturers and industrial organizations 
(such as the Gas Research Institute and the Electric Power Re- 
search Institute) for impact analysis of new heating, cooling, and 
lighting technologies; by utilities as a key element in demand-side 
management programs to encourage conservation as an alterna- 
tive to building new power plants; by the DOE laboratories for 
building-science research; and by more than 60 universities for re- 
search and teaching. Numerous guides used by architects/ 
engineers for energy-efficient design have been developed with 
DOE-2, including the Small Commercial Building Design Handbook 
and the Skylight Design Handbook. 


20438 (DOE/IR/05106-T136) Reducing electricity demand 
through energy-related efficient construction: A partnership 
between the City of St. Louis and Union Electric Company. Ur- 
ban Consortium for Technology Initiatives (USA). Energy Task 
Force; Saint Louis. City of, MO (USA). Energy Management Pro- 
gram. Jul 1990. 59p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG02-781R05106. Order Number 
DE91013431. Source: OSTI; NTIS; GPO Dep. 

This project developed a partnership between the City and Union 
Electric Company to develop and market energy-efficient home- 
building to demonstrate the benefits of reducing summertime peak 
electrical demand. The project developed 65 energy-efficient, new 
homes comparable to 120 similar homes used as a control group. 
The benefits of a package of upgrades including enhanced insula- 
tion levels, low-emissivity glass and improved air-conditioning 
efficiency, and use of heat pumps were investigated. The homes 
are part of a new demand side planning effort initiated by Union 
Electric Company to evaluate the impact of reduced summertime 
electrical demand in the residential sector. Currently 36% of the 
utility's summertime demand is from residential customers. This pi- 
lot study sought to produce results that can lead to strategies tor 
an on-going program to fund energy upgrades on both new and 
existing homes in the tuture, benefiting both utility customers, and 
achieving the city's goal of enhanced housing affordability. 4 figs., 
1 tab. 


20439 (DOE/IR/05106-T141) Direct digital control of air 
washer cooling system. Elben, T. (ed.); Roseblock, R.; Lawler, 
R.; McCord, J. Urban Consortium tor Technology Initiatives (USA). 
Energy Task Force; Kansas City. City of. MO (USA). Jan 1990. 
85p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-781R05106. Order Number DE91013436. Source: OSTI; 
NTIS: GPO Dep. 

The purpose of this project was to make a practical evaluation of 
using new technology to extend the life of obsolete HVAC mechan- 
ical equipment. The specific exercises in this project involved the 
application of software driven control algorithms to operate and 
manage open loop air washer cooling systems in the air handling 
units located in the Municipal Auditorium in Kansas City, Missouri. 
The specific opportunity evaluated in this project involved eight air 
handling units at the Municipal Auditorium. The air handling sys- 
tems utilize outdated air washer cooling systems that provide air 
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conditioning and dehumidification to the areas they serve. We uti- 
lized direct digital control to assume total control of the operation of 
the air handling units. We also found it necessary to upgrade some 
components of the air handling units in order to allow the new con- 
trol applications to execute their functions. This report describes 
the plan used to execute the project and the results. 20 tabs. 


20440 (DOE/IR/05106-T143) Energy master planning: Inno- 
vative Design and Energy Analysis Service (IDEAS) for new 
commercial construction. Urban Consortium for Technology Ini- 
tiatives (USA). Energy Task Force; San Jose, City of, CA (USA). 
Nov 1989. 257p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG02-78IR05106. Order Number DE91013437. 
Source: OSTI; NTIS; GPO Dep. 

This report describes a research and development strategy that 
a municipal energy management office took to adopt and promote 
an energy design and analysis program for commercial building 
development projects. Included are details of the technical informa- 
tion, technology transfer tools, marketing strategies and methods of 
integrating the energy efficient design suggestion program into the 
existing city development process for maximizing the administration 
and effectiveness of the service. The Office of Environmental Man- 
agement of the City of San Jose developed and is offering a Pilot 
Program aimed at improving the energy efficiency of its commercial 
and light industrial building stock. The proposed Innovative Design 
and Energy Analysis Service (IDEAS) would offer technical infor- 
mation and assistance to Developers, Architects and Engineers in 
the area of energy conscious design of new commercial construc- 
tion in the City of San Jose. The main thrust of the service will be 
to influence new building design through the implementation of 
cost-effective energy conservation options such that building opera- 
tional pertormance is better than that resulting from implementing 
mandates state energy standards. 21 rets., 10 figs., 6 tabs. 


20441 (DOE/IR/05106—-T144) HVAC equipment replacement 
for best size and efficiency. Teji, D.S. Urban Consortium for 
Technology Initiatives (USA). Energy Task Force; Phoenix Public 
Works Dept., AZ (USA). Oct 1989. 70p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-781R05106. Order 
Number DE91013439. Source: OSTI; NTIS; GPO Dep. 

Heating, ventilating and air conditioning (HVAC) equipment has 
typically been replaced only when it fails or when the cost of main- 
taining it exceeds its worth. The concept of replacing such 
equipment based primarily on the efficiency of its performance or 
lack of it, is somewhat new. In 1987, The Urban Consortium En- 
ergy Task Force approved funding for a City of Phoenix project, 
HVAC Equipment Replacement for Best Size and Efficiency. This 
project was successfully completed with a number of lessons 
learned. During the year 1987, project research on equipment 
testing was accomplished and an equipment replacement demon- 
stration was done. There are jurisdictions where the potential for 
similar applications exist, but due to lack of guidelines and experi- 
ence replacement actions may not be pursued. The purpose of this 
expert is to provide other jurisdictions with ready-to-use guidelines 
applicable to their own equipment replacement situations. The 
guidelines will help local governments begin the collection of ap- 
propriate information, and aid them in performing technical and 
economic evaluations which are necessary for effective decision 
making for HVAC equipment replacement. 24 refs., 9 figs., 4 tabs. 


20442 (DOE/IR/05106-T145) Cogeneration and cooling in 
small scale applications: Energy Task Force of the Urban Con- 
sortium tor Technology Initiatives. Teji, Darshan Singh. Phoenix 
Public Works Dept., AZ (USA). Mar 1990. 73p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG02-78IR05106. 
Order Number DE91013440. Source: OSTI; NTIS; GPO Dep. 
While the cost of electricity has risen steadily this decade, the 
cost of natural gas in the Phoenix area has fallen 15 percent over 
the last three years. It is believed that this gap between natural 
gas and electric costs will continue to widen in the foreseeable fu- 
ture. At the same time that natural gas is becoming relatively less 
expensive, the price of cogeneration equipment using natural gas 
is also declining. Each year the technology pushes the cogenera- 
tion systems to smaller sizes and lower prices. As a results of 
these price trends, cogenerated energy may now be less expen- 
sive than electric grid energy, even in the small-scale building 


applications of concern to local governments. The barriers to small- 
scale cogeneration are the lack of usage for the engine waste heat 
and the short duration of the electrical load (10 to 12 hours per 
day). 26 refs., 16 figs., 1 tab. 


20443 (DTH-LV-203) Survey of the existing building stock 
to assess the passive solar potential: Final report (approved 
version). Olesen, O. Danmarks Tekniske Hoejskole, Lyngby (Den- 
mark). Lab. for Varmeisolering. Mar 1990. 118p. Contract 
EN3S-0038-DK. Order Number DE91792983. Source: OSTI; NTIS 
(US Sales Only). 

The purpose of this investigation is to focus on the possibilities 
of utilization of passive solar features in the existing building stock. 
The aim is to get an overall view of the utilization possibilities, to 
compare the different measure’s ability to adapt the existing build- 
ing stock and to examine the constraint that might limit the 
possibilities. As the passive solar measures are an integrated part 
of a bulding the concept therefore opens up for many new interest- 
ing solutions, but requires also careful investigation of the impact 
on the thermal balance and human comfort in a building. (author). 


20444 (ETDE-mf-1785734) Development of a bearing, 
easily mouldable building material with very low thermal con- 
ductivity tor house and industry building. Final report. Enoeki, 
V.; Widmann, H. Zueblin (E.) AG Bauunternehmung, Stuttgart 
(Germany, F.R.); Bundesministerium fuer Forschung und Technolo- 
gie, Bonn (Germany, F.R.). Jul 1988 42p. (in German). Contract 
BMFT 03E8504A. Order Number DE91785734. Source: OSTI; 
NTIS (US Sales Only). 

Within the framework of a research project a foam concrete has 
been developed which is suited for single-leaf bearing walls in 
buildings to be heated and which complies with the current thermal 
insulation regulations. This foam concrete has the following proper- 
ties: For bulk densities between 600 and 900 kg/m? its thermal 
conductivity 4 is 0.15-0.27 W/(mxK). Compression strength values 
of the foam concrete are depending on the bulk density (600-900 
kg/m) between 2 and 10 N/mm? so that it can be used for bearing 
walls. Splitting tensile strength and maximum attainable bond stress 
depend similarly as in case of normal concrete on the compression 
strength. In contrast to normal concrete a characteristic of foam 
concrete is brittle fracture. The maximum achievable compression 
yield point is ca. 2%. Foam concrete is frost resistant and has a 
similar coefficient of creep as normal concrete. The shrinkage dif- 
ference is 4 to 5 times larger as that of normal concrete. In case of 
expansion obstruction of large building units therefore larger cracks 
may occur if the unit is not at least 3-4 month presteamed without 
expansion obstruction. Due to the seasoning process hair cracks 
become apparent at the surface in a distance of 15-25 cm which 
are normally harmless. Carbonation happens 2-3 times quicker in 
foam concrete than in normal concrete class B 15. Coverings of 
possible reinforcements have to be correspondingly large or an ad- 
ditional corrosion protection has to be provided. (orig/MM). 


20445 (ETDE-mt-1788601) Modern central heating sys- 
tems. A handbook of the Hessian Ministry of Economics and 
Technology. Hessisches Ministerium fuer Wirtschaft und Technik, 
Wiesbaden (Germany, F.R.). May 1990 35p. (in German). Order 
Number DE91788601. Source: OSTI; NTIS (US Sales Only). 

In this information booklet the newly developed main compo- 
nents of central heating plants are to be shown in their 
techno-economical connection with the corresponding total system. 
Main emphasis is put on low temperature heating systems, con- 
densing boilers, heating control, domestic water heating and the 
field of modernization of central heating systems on the whole. For 
each chapter a separate summary is made. (orig./BWI). 


20446 (ETDE-mf-1788601, pp. 17-24) Condensing boiler. 
Anon. Hessisches Ministerium fuer Wirtschaft und Technik, Wies- 
baden (Germany, F.R.). May 1990. 35p. (in German). In Modem 
central heating systems. A handbook of the Hessian Ministry of 
Economics and Technology. Order Number DE91788601. Source: 
OSTI; NTIS (US Sales Only). 

in case of condensing boilers waste heat utilization leads due to 
the reduction of exhaust gas temperature to up to 30deg C to a by 
up to 5% improved efficiency; by using the heat of vaporisation of 
the vapour contained in the exhaust gas a further improvement of 
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11% is possible. The developing condensate makes the adaptation 
of the boiler construction absolutely necessary in order to avoid 
corrosion damage. Also for exhaust gas removal a moisture-proof 
chimney or an exhaust pipe is necessary. If the condensing boiler 
is operated above dew point it reaches even better efficiencies as 
low temperature boilers. Prerequisite is an as low heating water 
temperature as possible since the efficiency increases with 
decreasing return temperatures. Depending on the additional in- 
vestments payback periods of 5-14 years result. (BWI). 


20447 (ETDE-mf—1788601, pp. 9-16) Low-temperature heat- 
ing systems. Anon. Hessisches Ministerium fuer Wirtschaft und 
Technik, Wiesbaden (Germany, F.R.). May 1990. 35p. (in German). 
In Modern central heating systems. A handbook of the Hessian 
Ministry of Economics and Technology. Order Number 
DE91788601. Source: OSTI; NTIS (US Sales Only). 

The low operating temperature of low temperature heating sys- 
tems has diverse effects on the design and dimensioning of plant 
components. Dew point corrosion is avoided by using special ma- 
terials and by construtional measures. Especially in the low power 
range an exact adaptation of the plant components is particularly 
important, for this reason so-called small units are increasingly 
used. Together with the thermal insulation of the pipelines the pipe 
losses of the total system are reduced to only 4-6% instead of 6- 
10% as until now. The additional costs for LT-plants compared to 
conventional plants are 20-30 DM/m?, with annual savings of 3 
DM/m? the payback period of the plant is 7-10 years. (BWI). 


20448 (ETDE-mf—1788601, pp. 25-30) Heating control. Anon. 
Hessisches Ministerium fuer Wirtschaft und Technik, Wiesbaden 
(Germany, F.R.). May 1990. 35p. (in German). In Modem centra/ 
heating systems. A handbook of the Hessian Ministry of Economics 
and Technology. Order Number DE91788601. Source: OSTI; 
NTIS (US Sales Only). 

The success of energy conservation measures as well as of im- 
proved thermal insulation and modern boiler plants also depends 
on suitable control devices. Compared to heating systems without 
control with controlled systems energy savings up to 30% can be 
attained. With a central or for each heating circuit separate flow 
temperature control the temperature level of the heating water is 
adjusted to the heat demand which depends on the outdoor tem- 
perature. Best results are achieved if already heat generation is 
adapted to the necessary flow temperature. In order to convert for- 
eign heat, internal foreign heat (heat from persons, appliances and 
lighting) and external foreign heat (solar radiation), into foreign 
thermal gain a well-adjusted space heating control system with 
thermostatic radiator valves or electric/electronic control is needed. 
(BWI). 


20449 (ETDE-mf—1788601, pp. 31-32) Domestic water heat- 
ing. Anon. Hessisches Ministerium fuer Wirtschaft und Technik, 
Wiesbaden (Germany, F.R.). May 1990. 35p. (in German). In Moo- 
ern central heating systems. A handbook of the Hessian Ministry of 
Economics and Technology. Order Number DE91788601. Source: 
OSTI; NTIS (US Sales Only). 

Depending on the field of application hot water is needed in resi- 
dential buildings with a temperature of almost 40deg C for personal 
hygiene and of about 50deg C for cleaning purposes. In order to 
save energy it is therefore advisable not to preset the temperature 
too high. When using domestic water heat pumps the flow temper- 
ature has to be limited to max. 55deg C. Domestic water heat 
pumps are particularly suited for the renovation of old buildings. A 
Suitable installation space exists in most cases and the domestic 
water distribution network has not to be changed. (BWI). 


20450 (ETDE-mf—1788601, pp. 33-38) Modernization of the 
central heating system. Anon. Hessisches Ministerium fuer 
Wirtschaft und Technik, Wiesbaden (Germany, F.R.). May 1990. 
35p. (In German). In Modern central heating systems. A handbook 
of the Hessian Ministry of Economics and Technology. Order 
Number DE91788601. Source: OSTI; NTIS (US Sales Only). 

With a single-family house built in 1967/68 it is shown to which 
extent modernisation measures at the heating plant result in sav- 
ings. The following measures are described: installation of a 
draught regulator, insulation of the pipes in the cellar, exchange of 
the burner and use of a burner of lower efficiency, thermostatic 
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valves, installation of a weather-controlled flow temperature control 
system, installation of a smaller boiler with constant operation 
including burner and heating circuit control, installation of a low- 
temperature boiler and the corresponding additional equipment. 
Apart from modernisation costs the payback period is gone into. 
With a scheme of the VDI guideline 3808 it is moreover shown in 
which order investigations for the reduction of the annual fuel con- 
sumption should be carried out. The considerations do not include 
possible tax advantages. (BWI). 


20451 (EUR-12344) Manufacture of a sound and heat 
insulating panel by using regenerated raw materials demon- 
stration project. Wauters, W. Commission of the European 
Communities, Luxembourg (Luxembourg). 1989. 67p. (In FR, EN). 
Contract No BM/029/85-BE. Source: OSTI; NTIS (US Sales Only). 

Pan-Terre is a building panel made of a blending of waste paper 
and straw. This material is very popular in Belgium and France for 
inside renovation, prefabricated modular building and especially for 
soundproofing. Its performance is superior to that of plaster wall 
panels and wood fibre panels, thanks to its extreme lightness, its 
superior resistance, its easy setting up and its sound and heat 
insulating qualities. The project tender documents required the con- 
ception of a noble and entirely natural product based upon 
regenerated raw materials by using non-polluting technology, allow- 
ing substantial energy savings. This is the reason why, right from 
the beginning, ingredients used as additives in similar products 
(formaldehyde, glue, chemical additives derived from petroleum, 
asbestos) were eliminated. Pan-Terre is based upon the natural 
binding power of cellulose fibres, reduced to paste, which, com- 
bined with oven drying, present the requested features. The 
European Community has granted ECU 0.65 million towards the 
expenses of the large-scale production plant launched in Septem- 
ber 1987. The manufacturing process of the panel has been tested 
successfully. Various modifications of the process and settings dur- 
ing the test period have turned it into an attractive industrial 
project, not only from the point of view of energy savings but also 
because of its financial advantages. Energy savings reached are: - 
during the test period: 164.83 tep/year; - during the average per- 
formance period: 505.57 tep/year. Gross investment retum time: - 
5.09 years for a production of 381 590 m*/year of panels. 


20452 (IBP-B-Ho—14/83) Determination of the water vapour 
transmission of building materials. Bernhardt, P.; Steingraber, 
M. Fraunhofer-institut fuer Bauphysik, Holzkirchen (Germany, 
F.R.); Bundesministerium fuer Raumordnung, Bauwesen und 
Staedtebau, Bonn (Germany, F.R.). 4 Nov 1983. 14p. (In German). 
Order Number DE91785608. Source: OSTI; NTIS (US Sales Only). 

In the DIN 4108 part 4 apart from calculated values of the ther- 
mal conductivity also standard values of vapour diffusion resistance 
coefficients are given. For several building materials vapour diffu- 
sion resistance coefficients do not exist or are to check. Water 
vapour transmission values are therefore measured and given in 
tables for the following materials: anhydrite screed, magnesia 
screed according to the DIN 272, asbestos cement boards (DIN 
274), linoleum (DIN 18171), cork carpet, linoleum composition 
coverings (DIN 18173), plastic coverings e.g. PVC. Also the mea- 
suring method is described. (BR) With 10 tabs. 


20453 (LBL-25043) Status and applications of new lighting 
technologies. Verderber, R.R. Lawrence Berkeley Lab., CA (USA). 
Jun 1988. 9p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC03-76SF00098. (CONF-8807215—1: Renewable 
energy technology symposium and international exposition, Santa 
Clara, CA (USA), 7-10 Jul 1988). Order Number DE91011888. 
Source: OSTI; NTIS; GPO Dep. 

This paper discusses fluorescent lamps, ballasts, compact fluo- 
rescent lamps and lighting controls. The introduction of these new 
energy efficient products has provided new choices to obtain opti- 
mum results in meeting the illumination requirements of spaces. 
However, the lack of understanding their fundamental characteris- 
tics and mutual interactions have led to serious design errors. We 
provide some of the essential information one must know about 
these new lighting systems, in order to evaluate proposed lighting 
designs and equipment selection. 2 tabs. 





20454 (LBL-28431) Fenestration systems as luminaries of 
varying cand distribution. Papamichael, K. Lawrence 
Berkeley Lab., CA (USA). Oct 1990. 13p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO3-76SF00098. (CONF- 
9010365—1: Institute of Electrical and Electronics Engineers (IEEE) 
industry applications society conference, Seattle, WA (USA), 7-12 
Oct 1990). Order Number DE91012351. Source: OSTI; NTIS; GPO 
Dep. 
Simulation of the performance of electric lighting systems has 
been successfully handled using computers, since electric lighting 
systems have a constant luminous output with respect to intensity 
and spatial distribution, usually referred to as candlepower distribu- 
tion, which can be measured and used conveniently. This paper 
describes an approach of treating fenestration systems as luminar- 
ies of varying candlepower distribution, so that the determination of 
their luminous performance becomes consistent with that of electric 
lighting systems. The transmitted distribution through fenestration 
systems due to radiation from the sun, sky and ground is deter- 
mined from their bidirectional transmittance and the luminance 
distribution of the sources of radiation. The approach is demon- 
strated using the experimentally determined bidirectional 
transmittance of a diffusive sample under the uniform, overcast and 
clear sky luminance distributions. 6 rets., 14 figs. 


20455 (LBL—28792) Electronic high frequency fluorescent 
ballasts (past, present and future). Verderber, R.R. Lawrence 
Berkeley Lab., CA (USA). Mar 1990. 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO03-76SF00098. (CONF- 
9006338-1: Energy cost avoidance in educational buildings 
conference, Ann Arbor, Mi (USA), 5-6 Jun 1990). Order Number 
DE91011887. Source: OSTI; NTIS; GPO Dep. 

Based upon the years of development and manufacture as well 
as a documented three and one-half year life test the reliability of 
the electronic high frequency ballast concept has been established. 
There are several characteristics that can be used to assess a bal- 
last’s performance with respect to cost effectiveness, lamp life and 
power quality. The higher cost of the electronic ballast is due to the 
demand exceeding the supply. With more competition in an ex- 
panding market the price of ballasts will be significantly reduced. 4 
rets. 


20456 (LBL-29419) The US/EKS: Advances in the SPANK- 
based Energy Kernel System. Buhl, F. (Lawrence Berkeley Lab., 
CA (USA)); Erdem, E.; Nataf, J.M.; Winkelmann, F.C.; Moshier, 
M.A.; Sowell, E.F. Lawrence Berkeley Lab., CA (USA). Dec 1990. 
44p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-901295—1: 3. international conference 
on system simulation in buildings, Liege (Belgium), 3-5 Dec 1990). 
Order Number DE91012659. Source: OSTI; NTIS; GPO Dep. 

The Simulation Problem Analysis Kernel (SPANK) was originally 
described as a prototype Energy Kernel System in a paper 
presented at the Second International Conference on System Sim- 
ulation in Buildings in 1986. Since that time, it has undergone 
several enhancements and has been integrated into a larger soft- 
ware system that may be more properly called a prototype Energy 
Kernel System for building energy analysis, EKS/US. Among the 
enhancements is the capability to simulate dynamic problems. 
Also, symbolic manipulation techniques are now used to generate 
objects and macro objects from equations expressed as text. Cur- 
rently underway is the development of a graphical user interface. 
Newer developments include a reevaluation of a semantics of dy- 
namic problem definition, which will ultimately result in much 
greater generality in user specification of numerical methods. This 
paper reports on these developments and indicates directions for 
tuture EKS/US development. 33 refs., 14 figs. 


20457 (NEI-DK-537) Solar energy for the floor heating at 
the address Nihoejevej 38, Oester Hornum, 9530 Stoevring. 
Christensen, P.; Wesenberg, C. Nordvestjysk Folkecenter for Ved- 
varende Energi, Hurup (Denmark). Dec 1990 72p. (in Danish). 
Contract TR-86.436. Order Number DE91792971. Source: OSTI; 
NTIS (US Sales Only). 

On the cover: Measurements on a space heating plant. 

A presentation of a space heating system for a newly built or to- 
tally renovated detached houses in the countryside. The system 
has been developed to cover the total heating demand by using 
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local, renewable energy sources. Attention is given to energy con- 
servation and economical operation and solar heating, surplus 
wood and electricity backup from a wind farm is made use of. 
Measurement of performance and heat consumption is presented. 
(CLS). 


20458 (ORNL/CON-303) The national fuel end-use effi- 
ciency field test: Energy savings and pertormance of an 
improved energy conservation measure selection technique. 
Ternes, M.P. (Oak Ridge National Lab., TN (USA)); Hu, P.S.; 
Williams, L.S.; Goewey, P. Oak Ridge National Lab., TN (USA). 
Mar 1991. 191p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC05-840R21400. Order Number DE91013002. 
Source: OSTI; NTIS; GPO Dep. 

The pertormance of an advanced residential energy conservation 
measure (ECM) selection technique was tested in Buffalo, New 
York, to verify the energy savings and program improvements 
achieved from use of the technique in conservation programs and 
provide input into determining whether utility investments in resi- 
dential gas end-use conservation are cost effective. The technique 
analyzes a house to identity all ECMs that are cost effective in the 
building envelope, space-heating system, and water-heating sys- 
tem. The benefit-to-cost ratio (BCR) for each ECM is determined 
and cost-effective ECMs (BCR > 1.0) are selected once interac- 
tions between ECMs are taken into account. The following 
conclusions regarding the measure selection technique were drawn 
from the study: (1) a significant cost-effective level of energy 
savings resulted, (2) space-heating energy savings and total instal- 
lation costs were predicted with reasonable accuracy, indicating 
that the technique’s recommendations are justified, (3) effective- 
ness improved from earlier versions and can continue to be 
improved, and (4) a wider variety of ECMs were installed com- 
pared to most weatherization programs. An additional conclusion of 
the study was that a significant indoor temperature take-back effect 
had not occurred. 16 refs., 31 figs., 27 tabs. 


20459 (ORNL/CON-304) Exploratory investigation of en- 
ergy use metering and data analysis methods for multifamily 
buildings in the Pacific Northwest. MacDonaid, J.M.; White, D.L. 
Oak Ridge National Lab., TN (USA). May 1991. 35p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
Order Number DE91012632. Source: OSTI; NTIS; GPO Dep. 

This investigation focused on analyzing energy data for all- 
electric (single-fuel) multifamily (MF) buildings in the Pacific 
Northwest. The purpose was to search for insights that could guide 
future field energy measurement studies and analyses of MF con- 
servation potential, with better evaluations of energy standards for 
MF buildings being a driving influence. A two-dimensional index is 
proposed here to compare energy use between MF buildings: 
heating energy use per sq ft of floor area by nonheating energy 
use per residence. This index, or an index like it, should be consid- 
ered for all future representations of MF energy use. A new 
empirical modeling tool for evaluating heating energy use is pro- 
posed as a result of this study. The model represents the fraction 
of total energy that is used by the heating system as a translated, 
truncated, simple sine function. The model appears capable of esti- 
mating annual space heating energy consumption in all-electric MF 
buildings. Results from this study also highlight the issue that, for 
MF buildings, both weather and occupancy normalizations are im- 
portant. Finally, the available end use energy consumption data for 
MF buildings are limited. 26 refts., 8 figs., 1 tab. 


20460 (ORNL/CON-322) Conservation and Renewable En- 
ergy Program: Bibliography, 1991 Edition. Vaughan, K.H. Oak 
Ridge National Lab., TN (USA). May 1991. 154p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
Order Number DE91013136. Source: OSTI; NTIS; GPO Dep. 

This bibliography lists reports and selected papers published un- 
der the Oak Ridge National Laboratory Conservation and 
Renewable Energy Program from 1986 through February 1991. In- 
formation on documents published prior to 1986 can be obtained 
from ORNL. Most of the documents in the bibliography are avail- 
able trom Oak Ridge National Laboratory. 
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20461 (PNL-SA-17155) Use of metering for facility and 
whole building energy analysis by the U.S. Department of En- 
ergy Federal Energy Management Program. Devine, K.D. 
(USDOE Assistant Secretary for Conservation and Renewable 
Energy, Washington, DC (USA). Office of Federal Energy Manage- 
ment Programs); Mazzucchi, R.P. Pacific Northwest Lab., Richland, 
WA (USA). Oct 1989. 7p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO6-76RL01830. (CONF-8910134—-4: 6. 
annual symposium on improving building systems in hot and humid 
climates, Dallas, TX (USA), 3-4 Oct 1989). Order Number 
DE91011805. Source: OSTI; NTIS; GPO Dep. 

This paper details how the US Department of Energy, Federal 
Energy Management Program (FEMP) is applying metering tech- 
nology to conduct empirically based analyses of energy use by 
federal agencies. Continuing developments in sensors, data acqui- 
sition systems, microcomputers and monitoring protocols are 
reducing the costs of metering to the point that it is becoming too 
cheap not to meter energy and the determinants of energy use at 
federal facilities. This has widespread consequence for FEMP if 
one accepts the axiom that one can’t manage what one doesn't 
measure. Several recently completed and ongoing activities being 
managed by Pacific Northwest Laboratory for FEMP are 
highlighted in this paper. This includes the metering of energy end- 
uses for a research laboratory building to support a shared energy 
savings contract, analysis of utility billing records, climate, and 
characteristics data for entire military bases to prioritize energy use 
testing requirements, and enhancements to simplified energy anal- 
ysis tools to help federal energy decision-makers identify and 
evaluate cost-effective energy savings opportunities. 


20462 (PNL-SA-18598) Building energy codes and stan- 
dards: A compliment to demand-side management programs. 
Thurman, A.G.; Callaway, J.W.; Shankle, D.L. Pacific Northwest 
Lab., Richland, WA (USA). Apr 1991. 15p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 
9104186-2: Demand-side management (DSM) and the global 
environment conference, Arlington, VA (USA), 22-23 Apr 1991). Or- 
der Number DE91012821. Source: OST!; NTIS; GPO Dep. 

Pacific Northwest Laboratory has conducted a study to assist the 
DOE in understanding the processes by which energy codes have 
been adopted, upgraded and implemented at the state level. This 
understanding will be critical to DOE's efforts to shape policies, 
programs and otherwise effectively support the acceptance and dif- 
fusion of the new energy standards in all states. This study 
presents a comparison of the processes by which energy codes for 
commercial buildings were adopted and implemented in New Mex- 
ico and Arizona. The purposes of the project were to contrast the 
building energy code adoption process of similar states, identify 
successful approaches, identify problems and barriers, and recom- 
mend strategies for facilitating adoption. Building energy codes 
attempt to achieve the same goals as those of demand-side man- 
agement (DSM) programs. Both improve and encourage energy 
efficiency, reduce load growth uncertainty, reduce damages to the 
environment, and support continued economic growth. 


20463 (PNL-SA-19248) Adventures in running end-use 
metering programs. Sandusky, W.F. Pacific Northwest Lab., Rich- 
land, WA (USA). May 1991. 16p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO06-76RL01830. (CONF- 
9105196-1: 1. annual end use metering meeting, Portland, OR 
(USA), 14-16 May 1991). Order Number DE91012932. Source: 
OSTI; NTIS; GPO Dep. 

The Pacific Northwest Laboratory (PNL) has gained a great deal 
of experience in running a variety of end-use metering programs 
over the past 8 years. Some of this experience includes recruit- 
ment of participants, handling issues related to indemnification, 
dealing with electrical code requirements, selection of subcontrac- 
tors, and site relations. In addition to these items, dealing with 
change, motivating the project team, and dealing with restless 
management must be considered. All of these items are addressed 
in this paper with the intent of providing an expanded overview of 
running end-use metering programs. 7 refs. 
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Refer also to citation(s) 20460, 20652, 20655, 20668, 22153 


20464 (ANL/CP-72716) Rail transportation risk and acci- 
dent severity: A statistical analysis of variables in FRA’s 
accident/incident data base. Saricks, C.L. (Argonne National 
Lab., IL (USA). Energy Systems Div.); Janssen, |. Argonne National 
Lab., IL (USA). [1991]. 17p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. (CONF-910659-15: 
84. annual meeting and exhibition of the Air and Waste Manage- 
ment Association (AWMA), Vancouver (Canada), 16-21 Jun 1991). 
Order Number DE91011840. Source: OSTI; NTIS; GPO Dep. 

The Federal Railroad Administration (US DOT) maintains a file of 
carrier-reported railroad accidents and incidents that meet stipu- 
lated threshold criteria for damage cost and/or casualties. A 
thoroughly-cleaned five-year time series of this data base was sub- 
jected to unbiased statistical procedures to discover (a) important 
causative variables in severe (high damage cost) accidents and (b) 
other key relationships between objective accident conditions and 
frequencies. Just under 6000 records, each representing a single 
event involving rail freight shipments moving on mainline track, 
were subjected to statistical frequency analysis, then included in 
the construction of classification and regression trees as described 
by Breimann et al. (1984). Variables related to damage cost de- 
fined the initial “splits,” or branchings of the tree. An interesting 
implication of the results of this analysis with respect to transporta- 
tion of hazardous wastes by rail is that movements should be 
avoided when ambient temperatures are extreme (significantly < 
20° or > 80°F), but that there should be no a priori bias against 
shipping wastes in longer train consists. 2 rets.. 2 figs., 12 tabs. 


20465 (DOE/ER—0484P, pp. 119-120) Inorganic membrane 
technology: Separating product and waste streams. USDOE 
Office of Energy Research, Washington, DC (USA). Jan 1991. In 
Technology 90. Accomplishments in technology transfer from DOE 
and its laboratories. 192p. Order Number DE91005072. Source: 
OSTI; NTIS; INIS. 

The ORNL membrane technology offers a number of significant 
advantages over existing technologies. When compared with 
organic membranes, the DOE inorganic technology (like other inor- 
ganic materials) provides a longer operating life (up to 30-fold), 
and a tolerance of harsh environments (high temperature and cor- 
rosive). In comparison with other inorganics, the DOE technology 
has demonstrated even more remarkable benefits. Based on 
extensive production experience of membranes for uranium enrich- 
ment, researchers have estimated that this technology can reduce 
production costs by a factor of 4 or more compared with present 
state-of-the-art inorganics. Membranes based on this technology 
are expected to show flux improvements of 5 times or better when 
compared to other inorganic membranes, while maintaining an ex- 
cellent separation factor. Flux is a measure of the permeability of 
the membrane, which determines the volume throughput of a sys- 
tem. The separation factor is a measure of how completely the 
membrane separates the product and waste process streams. The 
bottom line is that the technology is expected to compete on a cost 
basis with low-cost organic membranes in many applications, while 
offering the desired durability of an inorganic material. The technol- 
ogy is also expected to be applicable in new situations, particularly 
in harsh environments where large-volume throughput is neces- 
sary. 


20466 (EUR-12284) Energy efficiency in land transport. 
Roma, M. Commission of the European Communities, Luxembourg 
(Luxembourg). 1989. 393p. Source: OSTI; NTIS (US Sales Only). 
Where energy is concerned, the transport sector is a very spe- 
cial case compared with other sectors of activity. First, it accounts 
for an increasing proportion of final consumption compared with 
other sectors. Secondly, it depends almost entirely on petroleum 
products. It is therefore vitally important, where the transport sector 
is concerned, to take further initiatives in order to: improve the en- 
ergy efficiency of transport systems; and encourage the use of 
alternatives to petroleum products, provided that this has a 
favourable impact in terms of primary energy (in addition to the 
possible financial benefits). The proceedings contain all the presen- 
tations and speeches made during sessions, the discussion of the 





round table panel session and the concluding remarks by the 
panel’s chairman. The results of this symposium will assist all 
those involved in working towards a more rational use of energy in 
the transpor sector. The policies developed for the transport sector 
will involve also environment, industry, research, way of life and ur- 
ban planning. The success of a policy aimed at the rational use of 
energy in the transport sector will have effects on many aspects of 
Community lite. This challenge is all the more important within the 
framework of the Single European Act and the achievement of an 
internal market by the end of 1992. 


20467 (NEI-DK-535) Transport coordination. Krarup (N.), 
Copenhagen (Denmark); Cowiconsult Raadgivende Iingenioerer 
A/S, Virum (Denmark); Emballage- og Transportinstituttet, 
Skoviunde (Denmark). Mar 1991 60p. (in Danish). Contract ENS- 
1243/89-7. Order Number DE91792969. Source: OST!; NTIS (US 
Sales Only). 

EFP-89. 

An investigation, based on questionnaires of the potentials for 
economic savings and energy conservation, if firms coordinate 
transportion of their goods instead of having their own individual 
transportation. The calculated reduction of the energy consumption 
was estimated to be 50% and of the transport, 27%. (CLS). 


20468 (SAND-90-3230C) Attitude control of a spinning 
rocket vie thrust vectoring: Draft. White, J.E. Sandia National 
Labs., Albuquerque, NM (USA). 19 Dec 1990. 36p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789 
(CONF-910847—1: American Institute of Aeronautics and Astronau- 
tics (AIAA) guidance, navigation and control conference, New 
Orleans, LA (USA), 12-14 Aug 1991). Order Number DE91006267. 
Source: OST|; NTIS; GPO Dep. 

Two controllers are developed to provide attitude contro! of a 
spinning rocket that has a thrust vectoring capability. The first con- 
troller has a single-input/single-output design that ignores the 
gyroscopic coupling between the control channels. The second 
controller has a multi-input/multi-output structure that is spectffically 
intended to account for the gyroscopic coupling effects. A pertor- 
mance comparison between the two approached is conducted for a 
range of roll rates. Each controller is tested for the ability to track 
step commands, and for the amount of coupling impurity. Both 
controllers are developed via a linear-quadratic-regulator synthesis 
procedure, which is motivated by the multi-input/multi-output nature 
of second controller. Time responses and a singular value analysis 
are used to evaluate controller performance. This paper describes 
the development and comparison of two controllers that are de- 
signed to provide attitude control of a spinning rocket that is 
equipped with thrust vector control. 12 refs., 13 figs., 2 tabs 
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Refer also to citation(s) 19586. 19950, 20275, 20397, 20442, 
20444, 20460, 20652, 20655, 20699, 20714, 21038, 21558, 21573, 
21687, 21688 


20469 (CONF-910659-20) Plastic Medie Biasting (PMB) 
waste treatment technology. Jermyn, H. (Air Force Engineering 
and Services Center, Tyndall AFB, FL (USA)): Wichner, R.P. Oak 
Ridge National Lab., TN (USA). 18 Oct 1991. 16p. Sponsored by 
Department of Detense, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 84. annual meeting and exhibition of the 
Air and Waste Management Association (AWMA): Vancouver 
(Canada); 16-21 Jun 1991. Order Number DE91012502. Source 
OSTI; NTIS; GPO Dep 

Environmental and occupational hazard regulations have moti- 
vated consideration of several new developments in paint removal 
technology. Plastic Media Blasting (PMB)/paint wastes consist pre- 
dominantly of degraded plastic media plus the stripped paint. They 
are, in general, placed in the category of being “characteristically 
hazardous” according to the definition in the RCRA Act because of 
the excess leachability of toxic metals. The objective of the studies 
described in this paper is the identification and development of op- 
timum methods for treating PMB/paint stripping wastes, particularly 
the type of such wastes generated by depainting operations per- 
formed at Hill Air Force Base. An optimum treatment method would 
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be one which minimizes disposal costs, generally by waste volume 
reduction, and which results in a nonhazardous solidified product 
according to the established EPA criteria. The work has progressed 
in three phases. In Phase 1, the physical properties of the waste 
material were determined and full range of treatment methods were 
tested and evaluated. Phase 2 concentrated on a few selected 
treatments and encapsulation methods. Phase 3, which is currently 
in its early setup stages, is a demonstration test being conducted 
at Hill Air Force Base. 6 refts., 3 figs., 4 tabs. 


20470 (DOE/CE/90023-T1) Additives for high temperature 
liquid lubricants: Quarterly progress report No. 1. Moran, C.. 
Yavrouian, A.H. Jet Propulsion Lab., Pasadena, CA (USA). 1 Apr 
1991. 7p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract Al02-89CE90023. Order Number DE91011018. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of this task is to perform research for the Depart- 
ment of Energy (DOE) on the synthesis and characterization of 
additives for liquid lubricants which will lead to significant improve- 
ments in the major tribology task area of friction and wear 
reductions at high temperature. To this end JPL is surveying candi- 
date precursor compounds which are soluble in liquid lubricants 
synthesizing the most promising of these materials, characterizing 
them, and submitting these additives to NIST for evaluation. Calcu- 
lations have been made to estimate the Hildebrand solubility 
parameters for candidate precursor compounds. The initial listing ts 
confined to dinitrites which can form chelates with metais or their 
compounds. The goal is to find soluble additives that can react in 
situ with the beanng surface to form adherent lubricating film 
Although none of the compounds listed match the solubility param- 
eters of liquid lubricants, the lowest solubility parameters were 
calculated for dialky! substituted compounds. In this case, there is 
probably sufficient solubiltty to provide adequate amounts of reac- 
tants on the metal surfaces. The conclusions are based on 
previous results where only 1/2 to 1% solubility was sufficient to 
give excellent lubrication. 


20471 (DOE/ER-0484P, pp. 130-131) Cooling pond pertor- 
mance software: POND. USDOE Office of Energy Research 
Washington, DC (USA). Jan 1991. In Technology '90. Accomplish- 
ments in technology transfer from DOE and its laboratones. 192p 
Order Number DE91005072. Source: OSTI: NTIS: INIS 

Cooling ponds are widely used as a means of disposing of ex- 
cess heat from industrial processes and building air conditioning. In 
many cases, the use of a cooling pond is a more aesthetically 
pleasing and environmentally benign approach to waste heat dis- 
posal than using massive cooling towers. An analytica! tool, which 
was initially developed at the Fermi National Accelerator Labora- 
tory (Fermilab) as a manual to guide engineering calculations and 
now exists as computer software, brings cooling pond design and 
performance analysis to a new level of sophistication. Using these 
tools, cooling ponds can be designed and managed under strate- 
gies that take into account daily and seasorial weather variations 
while conserving energy. POND is a menu-driven, LOTUS 1-2-3 
template for the evaluation and design of cooling ponds, pools. and 
hydrothermal heat sources. The POND package consists of an in- 
struction/documentation manual and magnetic disk media that 
contains the software. In order to run POND. the user must already 
have LOTUS 1-2-3 loaded. Typical processing times for computers 
using 286-chip technology range from less than a minute for sim- 
ple dynamic pond profiles to about 15 minutes for annual profiles 
(these may involve 250.000 mathematical solutions). POND is ex- 
pected to be useful to engineering professionals associated with 
small and medium-size firms that design or operate cooling ponds, 
pools. or hydrothermal heat sources 


20472 (DOE/ID/12790-3) New industrial heat pump applice- 
tions to cheese production: Phase 1, Final report. Linnhoff 
March. Inc., Leesburg. VA (USA). Apr 1990. 25p. Sponsored by 
USDOE. Washington, DC (USA). DOE Contract FC07-881D12790 
Order Number DE91013560. Source: OSTI: NTIS: GPO Dep 

A energy cost reduction of the Sorrento Cheese Co. Inc. cheese 
whey powder process has been completed. Of Particular interest 
were the opportunities for utilizing heat pumps for energy cost re- 
duction or other profit improving uses. Pinch Technology was used 
to identify heat recovery, heat pumping. process modification and 
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congeneration options. Pinch Technology provides a thermodynam- 
ically consistent base from which the relative merits of competing 
cost reduction options can be assessed. The study identified heat 
recovery opportunities which could save $198,000/yr at an over all 
payback of 26 months. Individual project paybacks range from 18 
to 36 months. The use of heat pumps in the form of MVR and TVR 
evaporators is well established in the dairy industry. For this pro- 
cess, which already incorporates a TVR evaporator, no additional 
cost effective opportunities for utilizing heat pumps were identified. 
It is felt that the results obtained in this study are applicable to 
other cheese/whey powder manufacturing sits. This study, and oth- 
ers, indicate that reductions in thermal energy consumption of 
10-15% can be expected. Also the use of MVR and TVR evapora- 
tors is appropriate. 10 figs., 1 tab. 


20473 (ECN-I-91-016) Industrial heat and power: A ther- 
modynamic calculations model. Van Wees, F.G.H. Netherlands 
Energy Research Foundation, Petten (Netherlands). Feb 1991. 
43p. (in Dutch). Order Number DE91778824. Source: OSTI; NTIS 
(US Sales Only). 

As a result of the activities of the ESC-DATAMAN project (DATA 
MANagement of the Energy Study Centre of the Netherlands 
Energy Research Foundation) an information system has been de- 
signed, in which a large collection of data has been recorded from 
the study GEIN (Dutch acronym for Large-scale Energy Production 
in the Industry). In GEIN the sensitivity of the efficiency has been 
analyzed for a number of steam generating systems in the years 
1990-2000. Following on this there is a need to be able to verify, 
and it necessary adjust, heat-technical data of steam generators by 
means of a calculation program. An existing program has been ad- 
justed in the form of a spreadsheet. The model is based on the 
starting points and values from the Gein-study. The model can be 
considered as an expert system holding knowledge of thermody- 
namic and system-technical data. This report contains a user 
manual of the computer model and a description of the model 
(backgrounds, system components, steam conditions, degassing of 
the water, gas turbine components and specifications, waste gases 
boiler, enthalpy, expansion, energy production and energy con- 
sumption, and installation of the cogeneration system). 


20474 (EGG-M-91071) Sponge ball cleaning of particulate 
fouling in enhanced tubes. Webb, R.L.; Chamra, L.M. Pennsyiva- 
nia State Univ., University Park, PA (USA). Dept. of Mechanical 
Engineering. 27 Dec 1990. 36p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FC07-881D12708. (CONF- 
910739-15: ASME/AIChE/ANS national heat transfer conterence, 
Minneapolis, MN (USA), 26-31 Jul 1991). Order Number 
DE91012729. Source: OSTI: NTIS; GPO Dep. 

This paper describes the results of accelerated particulate fouling 
tests performed on different enhanced tubes and a plain tube. The 
key purpose of the tests was to determine the cleanability of the 
foulant using on-line sponge ball or brush cleaning systems. Water 
containing 1500 ppM concentration of 0.3 or 3 um diameter alu- 
minum oxide particles, were used for the experiments. The water 
velocity was held constant at 1.8 m/s (6.0 ft/s). The free fouling 
rate of the enhanced tubes were greater than that of the plain 
tube. However, the on-line cleaning system was able to remove 
the foulant. 9 refs., 15 figs., 3 tabs. 


20475 (ETDE-IT-91-38) Effect of failures and repairs on 
multiple cell production lines. Legato, P.; Bobbio, A.; Roberti, L. 
Calabria Univ., Arcavacata di Rende (Italy): Istituto Elettrotecnico 
Nazionale Galileo Ferraris, Turin (Italy). 1989. 20p. (in Italian). 
(CONF-8906405-1: 20. ISATA international symposium on auto- 
motive technology and automation, Firenze (Italy), Jun 1989) 
Order Number DE91790791. Source: OSTI; NTIS (US Sales Only). 

From 20. ISATA international symposium on automotive technol- 
ogy and automation: Firenze, Italy (Jun 1989). 

This paper examines a production line composed of multiple 
Stages, or cells, which are passed in sequential order to arrive to 
the final product. Two possible coordination disciplines are consid- 
ered, namely: the classical tandem arrangement of sequential 
working centers with input buffer and the kanban scheme, consid- 
ered the Japanese shop floor realization of the Just-In-Time (JIT) 
manifacturing approach. The production line is modelled and anal- 
ysed by means of Stochastic Petri Nets (SPN). Finally an analysis 
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is made of the possibility that the working cells can incur failure/ 
repair cycles perturbing the production flow of the line and thus re- 
duce performance indices. 


20476 (ETDE/JP-mf-—1 787874, pp. 19-27) Rationalization for 
bleaching process condition and application of 60°C hot wa- 
ter. Kurauchi, |. (Jujo Paper Co. Ltd., Tokyo (Japan)). Energy 
Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in 
Japanese). In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

Bleaching operating condition was stabilized by a step-up in 
equipment of chemical pulp process, however brightness desper- 
sion and problems in unit requirements were existed. Therefore, 
the rationalization of old process condition after stabilizing operat- 
ing condition was analized. As a result, process temperature at 
chlorine dioxide step which is the last bleaching process, was able 
to be lowered more than 10 ?C heretofore. Also, the pipe which 
became short in capacity relatively by a step-up in throughput was 
designed to replace in order to apply surplus hot water. Therefore, 
90t reduction of vapour per day and bleaching chemicals was 
sharply accomplished. The reduction of bleaching chemicals is 
considered as energy-saving effect, because a lot of electorical en- 
ergy is needed to produce chlorine, caustic soda, and chloric acid 
soda which are raw materials of bleaching chemicals. 3 figs. 


20477 (ETDE/JP-mf—1787874, pp. 29-40) Sendai thermal 
power station-advanced application of exhaust gas desultur- 
izer. Watabe, T. (The Tohoku Electric Power Co. Inc., Sendai 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 
1580p. (In Japanese). In Book of energy conservation examples.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

Sendai thermal power station has equipped exhaust gas 
desulfurizer and water treatment equipment for the flue gas desul- 
phurization to the 2nd and 3rd boilers as a part of perservation of 
the environment during 1982 to 1983, and it has been running. 
However, the devulcanization utility (electric consumption rate, 
chemical consumption rate) and the repairing expenses reached 
upward of 6 billion yen for the fiscal 1985’s actual expenses. 
Therefore, investigating group for the environmental equipment 
energy-saving was organized in Sep. 1986, and complete reduction 
of expenses was investigated and experimented intentionally on a 
4-year program. As a countermeasure to cut down expenses, 
adoption of acid value system inside absorber, improvement of wa- 
ter treatment for flue gas desulphurization, and redcution of the 
number of absorbent recirculating pump, were enforced. As a re- 
sult, a 250 million yen reduction of expenses for the year was 
accomplished. 5 figs., 2 tabs. 


20478 (ETDE/JP-mf—1787874, pp. 41-50) Higashi-Niigata 
thermal power station the 3rd list thermal efficiency improve- 
ment by changing exhaust gas boiler feed water temperature. 
Wakamizu, A. (The Tohoku Electric Power Co. Inc., Sendai 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 
1580p. (In Japanese). In Book of energy conservation examples.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

The third system of the Higashi Niigata thermal power station 
employs combined cycle power generation system, and it con- 
sumes liquefied natural gas. The combined cycle power generation 
system is a combination of gas turbine power system and steam 
turbine power system which utilizes the steam from exhaust gas 
boiler. The exhaust gas boiler which equips economizer and feed 
water pre-heater for the purpose of improving thermal efficiency, 
was investigated in the setting value of the feed water temperature. 
By changing the control valve setting value of the feed water tem- 
perature at the exit of economizer, output was increased. Also, the 
power reduction of the high pressure feed water pump and the 
condensate pump was accomplished. The driving power of each 
feed water pump was reduced by reducing the amount of recircu- 
lating feed water in the economizer and by lowering the loss of 
exhuast gas, so that the energy-saving was realized. 5 figs. 


20479 


(ETDE/JP-mf—1 787874, pp. 51-61) Energy-saving ac 
tivity of rotating machine by a group.: Accomplished 100% 
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side development. Fukuhara, Y. (idemitsu Kosan Co. Ltd., Tokyo 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 
1580p. (In Japanese). In Book of energy conservation examples.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

The energy-saving activity for many types of rotating machines 
for oil refinesystem has been promoted and it was noticed that the 
side development was not made because of the difference of oper- 
ating condition on improvement of similar machine types. The 
concreat target was set up on energy-saving by establishment of 
energy-saving system of rotaing machine and 100% side develop- 
ment to the similar machine types. the check arrow system was 
made to establish energy-saving system which everyone could 
use. As a result, 100% side development was accomplished, 
energy-saving was achieved, and electrical reduction and steam 
consumption reduction were accomplished. 5 figs., 5 tabs. 


20480 (ETDE/JP-mf-1787874, pp. 63-73) Reduction of hot 
air furnace heat consumption rate. Okuhara, N. (Nippon Steel 
Corp., Tokyo (Japan)). Energy Conservation Center, Tokyo (Japan). 
4 Feb 1991. 1580p. (In Japanese). In Book of energy conservation 
examples: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 

Reduction of fuel consumption rate was promoted by improving 
exhaust heat recovery and reorganizing furnace changing cycle 
sequence for the purpose of energy-saving on the blast hot air fur- 
nace which consumes a lot of energy. The main cause was 
analized toward to reduction of heat consumption rate, and the 
plans including reduction of exhaust gas sensble recovery, and ex- 
haust gas sensible, raising burning rate, and reduction of output 
heat consumption as a countermeasure and each plan was pro- 
moted. As a result, heat consumption rate was reduced sharply. 
Maintaining much blast sensible heat was confirmed with less 
burning heat by reducing exhaust recovery rate sharply, compared 
to the heat balance before the improvement. The operating tech- 
nique under the big change of the operation form by reducing hot 
air furnace from four to three was established. 24 figs., 1 tab. 


20481 (ETDE/JP-mf-1787874, pp. 75-84) Energy-saving of 
RH outgassing equipment with a different point of view. Kubo, 
N. (Sumitomo Metal Industries, Ltd., Osaka (Japan)). Energy Con- 
servation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in 
Japanese). In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

Solution of essential problems with RH outgassing equipment in- 
cluding air leaking, vapour pressure varying, and metal sticking 
were tackled for the purpose of breaking down the limitations of 
energy-saving. Feeding system of flange cooling air was improved 
into dichotomizing system to strengthen cooling flange part as a 
countermeasure for air leaking. A part of exhaust air device was 
replaced with vacuum pump to balance vapour pressure as a 
countermeasure for improving vapour pressure varying. As a coun- 
termeasure for metal sticking, high temperature heat insulating was 
applied by installing burner easily from the top side of the out- 
gassing device, and heating inside the device with oxygen long 
flame. As a result, RH process time was reduced for 2 miniutes in 
average and RH total energy was reduced, and refractory product 
expenses were lowered, 8 figs. 


20482 (ETDE/JP-mf—1787874, pp. 85-92) Energy-saving by 
improving transfer press lubricating oll. Hanawa, S. (Nissan 
Motor Co. Ltd., Tokyo (Japan)). Energy Conservation Center, 
Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

The maintenance factor, electric power consumption rate, and 
fraction defective had been rising with the transfer press for motor- 
car body pannel, and the solution to the problems was discussed. 
As a result of the analysis, abnormal stress rising at the moving 
part was found. And to dissolve it, the optimum lubricating oil for 
transfer press was chosen, and reduction of electrical power con- 
sumption rate was promoted. The optimum lubrication oil geared to 
the equipment needs was chosen by inspecting new oil condition 
and after heated condition of twelve kinds of gear lubrication oil on 


the market. The electric power consumption rate and vibration 
value was reduced after chainging the lubrication oil. Also, ad- 
vanced pitting rise at driving gear, but it smoothed up, and cam 
also smoothed by stopping surface peel. This result was devel- 
opped to other equipments of the same type like T/F press or 
pressing machine, and excellent result was obtained. 


20483 (ETDE/JP-mf-1787874, pp. 93-103) Energy-saving at 
middle size seamless steel tube plant (Q-RECS). Koashi, Y. 
(Nippon Kokan K.K, Tokyo (Japan)). Energy Conservation Center, 
Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

Middle size tube plant is a factory which produces middle sizes 
seamless steel tubes. Large amount of electric power (fixed electric 
power) is consumed during the shutdown of operations at Middle 
size tube plant. Then, high sensitive control system was promoted 
to apply for reqired energy when necessary to reduce energy con- 
sumption during the shutdown of operations. Many types and small 
lots are produced and rearrangements for different product sizes 
are made frequently so the line makes temporary stop each time. 
So the control system was applied to the rolling line. As a counter- 
measure, control ON/OFF according to the material supply during 
line is running, and control ON/OFF automatically during temporary 
stop of the line were promoted. Also, the system was designed to 
control ON/OFF automatically on holidays. As a result, electric 


power consumption rate of the plant was reduced. 8 figs., 2 tabs. 


20484 (ETDE/JP-mf-1787874, pp. 105-113) Reduction of 
heating energy of vacuum gas oil desulfurization equipment. 
Suzuki, K. (Nippon Oil Co. Ltd., Tokyo (Japan)). Energy Conserva- 
tion Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In 
Book of energy conservation examples.: No.16 Energy Conserva- 
tion Promotion Meeting. Order Number DE91787874. Source: 
OSTI; NTIS (US Sales Only). 

The desulfurization oil was abstracted a part of naphtha and gas 
oil fraction the rectifier, and then seperated into gas oil fraction and 
fuel oil raction by other distillation device at Negishi oil refinery 
which has two vawum gas oil desulfurization equipment. The 
energy-saving was promoted by unifying the two-step distillating 
operation. As a countermeasure, reduction of the fuel for heat fur- 
nace by stopping the rectifier charge heat furnace in desulfurization 
equipment was promoted. The heat recovery with high efficiency 
by improving heat recovery ststem was also promoted. The rectifier 
charge heat furnace was stopped, and the rectifier charge preheat- 
ing exchange device was diverted to the reactor charge preheating 
exchange device with the vacuum gas oil desulfurization equip- 
ment. Operation under low pressure and increasing charge 
preheating capacity were promoted in the vacuum gas oil 
re-distillation equipment. By combining the oil refiny process effec- 
tively, significant energy-saving was achieved. 6 figs., 2 tabs. 


20485  (ETDE/JP-mf-1787874, pp. 115-120) Cleaning room 
recycling exhaust air and reduction of repair line. Yamada, T. 
(Honda Motor Co. Ltd., Tokyo (Japan)). Energy Conservation Cen- 
ter, Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

The motorcar painting process consumes a large amount of the 
energy. The motorcar body is painted though each process and is 
carried to the equipment assembly line as a finished body. How- 
ever, four to five percent (body number ratio) of inferiors are rised. 
A large amount of emergy is cunsumed by carrying these interiors 
to repair line for repainting. The energy-saving at the repair line 
were promoted by exterminating inferiors. Analysis of the inferiors 
showed that most of inferiors were rised by sticking dust so that 
exhaust air recycle was put into the system to avoid dust. Also, de- 
vices which could be stopped because the devices were not 
conductive to the quality or production were found during this 
energy-saving activities. Reduction target of fuel and electric power 
was accomplished 99.9 percent by stopping repair line and devices 
which were not conductive to the quality or production, and by cut- 
ting down air conditioning in the booth. 
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20486 (ETDE/JP-mf-—1787874, pp. 121-128) Electric power 
reduction in the intensive coolant pumps. Suzuki, K. (Honda 
Motor Co. Ltd., Tokyo (Japan)). Energy Conservation Center, 
Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book of en- 
ergy conservatin examples.: No.16 Energy Conservation Promotion 
Meeting. Order Number DE91787874. Source: OSTI; NTIS (US 
Sales Only). 

The electric power consumption was reduced by the intertracking 
and the automation of the aluminum manufacturing lines and the 
intensive coolant operation. 5 system pumps supply machines of 9 
lines with the cutting water. But, because those pumps were not in- 
tertracked with the operation of each line, energy losses occurred 
and the amount of emissions differed. Also the scattering of water, 
the malfunctions of equipment, the failures in setting, and the fail- 
ures in transportations had been occurred. Therefore, the system 
was improved so as to measure the necessary amounts of water 
and to operate pumps according with their total. By this improve- 
ment, the electric power consumption of pumps was reduced by 
656kWh a day. Further, because the troubles caused by the ex- 
cess of the emission of the cutting water solved, the operation time 
of lines was reduced and the electric power consumption was re- 
duced by 207.4kWh a day. The reduction therefore was 3,481,000 
yen a year totally. Besides, the amounts of water and the cutting 
oil for replenishment were cut down by 27| a day. The reduction of 
scattering water decreased the contamination of the flaors, and im- 
proved the environment. 4 figs., 6 tabs. 


20487 (ETDE/JP-mf-1787874, pp. 129-140) Energy-saving 
by the optimization of the operation conditions in the vinyl 
cloride lining steel pipe baking turnace. Kinoshita, Y. (Kawasaki 
Steel Corp., Tokyo (Japan)). Energy Conservation Center, Tokyo 
(Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of energy con- 
servation examples.: No.16 Energy Conservation Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 

By the investigation of the operation conditions in the small ex- 
perimental furnace, the improvement of the heat pattern of the 
steel pipes, and the remodeling and arrangement of the furnace, 
the progress of the yield and the productivity, and the reduction of 
the fuel unit were expected. In baking of a PVC pipe with a steel 
pipe, defects of PVC pipes as the blister of the inner surface oc- 
curred often. Accordingly the conditions when the blister occurred 
were investigated in the experimental furnace and optimized opera- 
tion conditions when it does not occur were established. Next the 
flow rate of the hot air and the temperature distribution in the ac- 
tual furnace were examined and the mechanism of occurrence of 
the defects of the blister of the inner surface was investigated. As 
a result, it was proved that the deviation of the hot air flux and the 
intrusion of the outer air cause it, and the places where the outer 
air intruded were closed by steel plates. After the improvements 
the rate of the defects of PVC pipes of the blister of the inner sur- 
face was decreased from 5% to 0.5%. Further, by the optimization 
of the operation conditions the fuel unit decreased and 31% of the 
rate of the energy-saving was achieved. The reduction of 
10,414,000 yen a year was achieved. 29 figs., 4 tabs. 


20488 (ETDE/JP-mf—1787874, pp. 141-150) Energy-saving 
in the batch annealing furnace by changing into ORT (open 
radiant tube). Ohashi, T. (Nippon Steel Corp., Tokyo (Japan)). En- 
ergy Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in 
Japanese). In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

The heat efficiency was improved by remodeling of the open coil 
type annealing furnace (OCA) with the RT (radiant tube) type 
heating into the ORT (open radiant tube) type which has the ad- 
vantages of the direct heating furnace and the RT furnace. The RT 
furnace had bad heat efficiency and remodeling into the direct 
heating furnace was decided. But remodeling into the conventional 
direct heating furnace would cost more than twice as much as the 
aimed goal. Then cutting the radiant tubes and remodeling into the 
direct heating furnace was applied. The water seal was used as the 
seal under the furnace and the pilot burner was made by the use 
of the RT burner. The discarded heat exchangers were recycled 
and the remodeling cost was kept down. By this remodeling about 
25% of the reduction effect of the fuel unit was obtained and the 
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productivity was improved by 10%. Further, the temperature distri- 
bution of the inner cover turned uniform and the heat uniformity 
and the life time of the inner cover were improved. 18 figs., 2 tabs. 


20489 (ETDE/JP-mf—1787874, pp. 151-160) Energy-saving 
by teh reduction of the pressure loss in tge water supplying 
system of boilers. Nakayama, T. (Chubu Electric Power Co. Inc., 
Nagoya (Japan)). Energy Conservation Center, Tokyo (Japan). 4 
Feb 1991. 1580p. (In Japanese). In Book of energy conservation 
examples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 

In the water supplying system of boilers for the power generators 
scale deposits are mainly composed by Fe 3 O 4. With removing 
this scale by the chemical cleaning the recovery of the heat trans- 
fer efficiency and the reduction of the pressure loss were expected. 
Generally scale in the narrow tubes is removed with the jet clean- 
ing which uses high pressure water, but in this method scale is not 
removed completely. To raise the pH of the supplying water is also 
tried, but it is not sufficient to solve the problem. Therefore, the 
chemical cleaning using the citric acid and the hydroxy acid was 
done. In this case, a part of scale which can not be solved in the 
cleaning water might be left in the pipe as sludge. So the best con- 
ditions of the solvent flow for the removal of this sludge were 
investigated in the experiments and those conditions were applied. 
Further, the sludge catchers were used. As a result of those clean- 
ing, the gains obtained in 2 years were 199 million yen in No.5 
generator, 519 million yen in No.6 generator in Chita thermal 
power plant, and 187 million yen in Chita second thermal power 
plant. 4 figs., 9 tabs. 


20490 (ETDE/JP-mf—1787874, pp. 161-170) Energy saving 
in photochemical reaction by means of developing high- 
efficiency and large-capacity lamp. Suzuki, K. (Toray Industries, 
Inc., Tokyo (Japan)). Energy Conservation Center, Tokyo (Japan). 
4 Feb 1991. 1580p. (in Japanese). In Book of energy conservation 
exampies.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 
Development and practical use was achieved to save energy on 
a 50 KW high-pressure sodium lamp in the manufacture of «- 
caprolactam using light nitrosation reaction, which requires continu- 
ous radiation of a large amount of visible light. Halides having 
spectra strong against the regions of 400 to 650 nm were selected 
as candidates from the reacting conditions and equipment condi- 
tions, to choose a sodium by focusing on it from the conditions 
high in light efficiency and possible for capacity increase. By 
means of filling the sodium into a polycrystalline alumina (PCA) 
tube of large diameter and length, and disposing a light switching 
circuit, a development was achieved on a high-pressure sodium 
lamp, having a power of 50 KW, an initial efficiency of 1601 m/W, 
a total light flux of 8 million Im, and an average service life of 
12000 hours. The lamp proved an energy saving of 20% compared 
to the conventional lamps. Once its entire adoption is completed in 
two factories, there will be a reduction of 80,000 MWH annually 
(equivalent to 800 million yen). The largely extended lamp life also 
contributed to reducing the associated works. 3 figs., 8 tabs. 


20491 (ETDE/JP-mf—1787874, pp. 171-177) Energy saving 
in cooling water pump by means of use of thermo flow regula- 
tor. Nomura, K. (Toyoda Gosei Co. Ltd., Aichi (Japan)). Energy 
Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in 
Japanese). In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

Development was made on a low-cost temperature check vaive, 
which is capable of controlling flow rates according to load 
changes, in addition to the conventional constant control of dis- 
charge pressures using an inverter. The valve was fitted to each 
load equipment to reduce the power consumption of the cooling 
water pumps. Although the cooling water and air temperatures 
change constantly, so do the loads, the cooling water had been 
supplied at a constant rate at all times. Therefore, fitting flow con- 
trol valves was always desirable, but purchasing marketed valves 
would not pay the cost. Accordingly, a temperature check valve 
having an opening-closing mechanism of thermo-wax type was de- 
veloped. As a result, a valve having the targeted performance was 
fabricated at a trial production cost of 40,000 yen. A cooling water 





facility, given demonstration tests, resulted in an investment of 
300,000 yen, an annual power reduction of 7,200 KWH, and an 
annual monetary saving of 108,000 yen. If this is developed hori- 
zontally, an annual reduction effect of 34 million yen would be 
achievable at an investment of 90 million yen. 6 figs., 6 tabs. 


20492 (ETDE/JP-mf—1787874, pp. 179-187) Energy saving 
by changing hydraulically driven injection molding machine 
into electric motor driven. Nakamura, |. (Toyoda Gosei Co. Ltd., 
Aichi (Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 
1991. 1580p. (In Japanese). In Book of energy consevation exam- 
ples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 

An attempt was made on saving energy by changing the driving 
source of an automotive parts injection molding machine from hy- 
draulic power to electric motor power. In the hydraulic system, a 
drive source pump is operated continuously, whereas 74.3% of the 
total energy is not used directly to make products, but wasted as a 
loss in idle operation. A hydraulic system has a structural difficulty 
to remarkably reduce this loss, and therefore, it was planned to 
change the system to electric motor driven, and a new injection 
molding machine was fabricated using a 4.4 kW AC servo motor 
as the drive source. As a result, the driving energy cost was re- 
duced from 72,274 yervyear to 5,927 yerv/year, a reduction to a 
one-twelfth level. Elimination of oil leakage measures and hydraulic 
fluid replacement contributed to enhancing the maintenance re- 
quirement, and improving the working environment as a result of 
reduced noise. However, an increase in the investment from 1.83 
million yen per machine to 2.63 million yen leaves a problem of fu- 
ture cost reduction by means of reviewing the drive motor types, 
and reducing the motor capacity. 5 figs., 2 tabs. 


20493 (ETDE/JP-mf-1787874, pp. 189-198) Reduction of air 
conditioning cost through development of high-efficient retrig- 
eration system. Mori, A. (Toyota Motor Corp., Aichi (Japan)). 
Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. 
(In Japanese). In Book of energy conservation examples.: No.16 
Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

A large energy saving was achieved through developing an en- 
gine driven large-size refrigerator higher in efficiency than the 
conventional refrigerators by means of concentrating the heat 
source. Because of the building construction rush resulting in a 
yearly increase in room cooling burden by over 30%, a plan was 
carried out to lump together the heat sources installed in each 
building. An internal combustion engine was employed as the mo- 
tive power source because of its better overall heat efficiency than 
electrically driven turbos. A mass-produced general purpose engine 
in particular was selected for its compactness, high performance, 
and low cost. The engine drives directly general purpose refrigera- 
tors developed for use with two-pole electric motors to perform 
refrigeration. The operation is carried out fully automatically under a 
control programmed by a digital controller. A variable temperature 
control system was used for partial load operations. As a result, the 
resuk coefficient reached 2.3, which is 1.4 times that of the con- 
ventional case, and produced an annual monetary saving of 27.6 
million yen. The NO , discharge was reduced to 480 ppm or lower 
against the reference value of 500 ppm, and the CO 2 discharge to 
about 70% of that with the electrically driven turbo. 12 figs., 3 tabs. 


20494 (ETDE/JP-mf-1787874, pp. 209-219) Reduction in 
power cost by improving water supply and discharge pro- 
cesses in and out of factory. Yamayoshi. R. (Aisin Keikinzoku Co. 
Ltd., Toyama (Japan)). Energy Conservation Center, Tokyo (Japan). 
4 Feb 1991. 1580p. (in Japanese). In Book of energy conservation 
examples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 
Power cost was reduced as a result of reviewing and improving 
water supply and discharge processes. Because of the building 
area having grown to about ten times in eighteen years after the 
factory was constructed originally, energy waste has been gener- 
ated as a result of iteration of changes in and additions to the 
water supply and discharge systems. In addition, there were places 
where the required water supply and discharge are not available. 
Head drop is utilized wherever it can be used, in place of pumps. 
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Devising the piping layout, the number of required pumps is re- 
duced to an optimum number. Spilled water is recovered, and the 
piping interior is cleaned chemically. The treated water is re-used 
utilizing the waste water treatment equipment. The cost reduction 
resulted from these efforts amounted to 7,588,000 yen in the fac- 
tory water cost, and 8,624,000 yen in the power cost, or 
16,212,000 yen in total, with a capital investment of 13,400,000 
yen. However, these improvement efforts would not have been 
necessary if the water supply and discharge systems had been 
built under a well-thought-out plan. 21 figs., 1 tab. 


20495 (ETDE/JP-mf—1787874, pp. 231-240) improvement of 
method for removing dirts in small condenser pipes. Sawada, 
H. (The Hokuriku Electric Power Co. Inc., Toyama (Japan)). Energy 
Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in 
Japanese). In Book of energy conservatin examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

An attempt was made to enhance power generation efficiency by 
means of improving the operation methods, including reviewing the 
operating condition of the small condenser pipe washing equipment 
and the balls used. The equipment, which has been operated peri- 
odically, has started showing gradual decrease in the dirt removing 
effect, and therefore, a survey was made on the type of the balls, 
and the operating conditions. As a result, the periodical washing is 
now given once a week, and the unscheduled washing is given 
when a vacuum gap caused from the dirts has become 3 mmHg, 
whereas a sponge ball washing is given, and if the dirts are not 
completely removed, a plastic coated ball (G ball) washing is car- 
ried out. The balls, which decrease their washing performance 
gradually, require defective balls to be sorted out. However, since 
this work requires a considerable amount of labor, the sponge balls 
will be exchanged entirely when G balls are used. The effect of 
use of G balls to the iron oxide films in the small pipes was slight. 
These improvements gave a merit of saving about 37 million yen 
per year per unit. 12 figs., 9 tabs. 


20496 (ETDE/JP-mf—1787874, pp. 241-251) Heat tacility en- 
ergy saving activities. Sugimoto, F. (The Ohtsu Tire and Rubber 
Co. Ltd., Osaka (Japan)). Energy Conservation Center, Tokyo 
(Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of energy con- 
servation examples.: No.16 Energy Conservation Promotion 
Meeting. Order Number DE91787874. Source: OSTI; NTIS (US 
Sales Only). 

An energy saving was achieved through efficiency improvement 
and waste heat recovery in motive force facilities on the supply 
side. As a result of the energy saving activities continued for over 
15 years, a round of energy saving measures has been completed 
to those large in investment effect, and easy in construction. 
Therefore, reviews and scientific approaches were given to the 
existing facilities. The energy saving activities are to be made pri- 
marily on the consumer production facilities, but those made on the 
supply side are equally important. Improvements to the motive 
force facilities on the supply side were given, including tertiary re- 
covery of the curing warm water, recovery of waste heat from the 
gas engine compressor, reinforcement of heat insulation in the ex- 
haust gas heat exchanger, effective utilization of deaerated steam 
in the contact heater, and effective utilization of the flash steam. 
These improvement efforts, which consumed tour years, enhanced 
the fuel unit requirement by more than 10%, and resulted in an an- 
nual saving of 23 million yen. 12 figs., 3 tabs. 


20497 (ETDE/JP-mf-1787874, pp. 253-262) Rationalization 
in gasoline fraction hydrogenating process. Kamata, K. (Osaka 
Petrochemical Industries. Ltd., Tokyo (Japan)). Energy Conserva- 
tion Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In 
Book of energy conservation exampies.: No.16 Energy Conserva- 
tion Promotion Meeting. Order Number DE91787874. Source: 
OSTI: NTIS (US Sales Only). 

An energy saving was achieved through increasing heat recov- 
ery from gases at a reactor outlet, and shutting off a recycling 
heater. The secondary hydrogenation process in a gasoline fraction 
hydrogenating process carries out the hydrogenation and desulfur- 
ization at a pressure as high as 27 kg/cm ~ G. and a temperature 
as high as 350 < C, which contained energy waste to some extent. 
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Also, the amount of circulating hydrogen was more than the theo- 
retical requirement. Therefore, a highly active Co-Mo catalyst was 
developed under a joint development work with a catalyst manufac- 
turer, which reduced the circulating hydrogen amount to half, and 
the compressor power requirement remarkably. The heat recovery 
method was also improved, whereas the recycling heater is oper- 
ated only at starting the system. A heat exchanger using steam as 
a heat carrier was newly installed. After the increase in the heat re- 
covery, styrene copolymers contaminated the heat exchanger, but 
the problem was solved by developing a catalyst for the primary 
hydrogenation. These improvement efforts resulted in a reduction 
of the power requirement in 8,800 MW/year, and a monetary sav- 
ing in 215 million yen/year. 4 figs., 3 tabs. 


20498 (ETDE/JP-mf—1787874, pp. 263-272) Energy saving 
and improvement activities in improving hydraulic mechanism 
in centritugal casting machine. Ryuraku, S. (Kubota Corp., Os- 
aka (Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 
1991. 1580p. (In Japanese). In Book of energy conservation exam- 
ples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 

An energy saving was achieved through re-examining hydraulic 
Circuits, improving their operations, and reducing dydraulic pump 
capacity. An introduction of new casting machines was planned, 
but the power requirement has already exceeded the contracted 
level, and the space for hydraulic fluid tanks was insufficient. 
Therefore, the hydraulic circuits were re-examined, and a differen- 
tial circuit having better efficiency was employed for the new 
casting machines, and a shortage, if any, will be covered by accu- 
mulators. This made one 30 kW pump possible to deal with the 
requirement, which is one third of what was required previously. A 
few problems occurred, but were successfully resolved by either 
newly installing or changing the valves. These improvements re- 
quired less investment by 1,240,000 yen than before, and achieved 
an annual power saving of 114,000 kKWH. Energy and cost saving 
was also accomplished as much as the oil cooling equipment was 
eliminated. However, because of some differences from the previ- 
ous system, it necessary to thoroughly observe the safe work 
standards in operations and repairs. 18 figs., 1 tab. 


20499 (ETDE/JP-mf—1787874, pp. 273-282) Pursult of en- 
ergy saving in topping plant. Kawasaki, A. (Cosmo Oil Co. Ltd., 
Tokyo (Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 
1991. 1580p. (in Japanese). In Book of energy conservation exam- 
ples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 

Reviews were given on refining processes from a topping plant 
to end products, to accomplish reduction in heating furnace burden 
by means of improving the conventional operating methods, and 
establish an energy saving operation method. The burden on heat- 
ing furnaces has been increasing year after year, due partly to 
turning oils to a light oil for the purpose of matching with the 
market conditions. While energy saving measures have been im- 
plemented since quite some time ago, and resulted in large effects 
as they were intended respectively, this paper takes a look at the 
heat in residual oil system not having been utilized sufficiently, and 
discusses an effective utilization of the heat source in the residual 
oil system by lowering the heat source level at a matching tower. 
The problem of the leading steam pressure in light-gravity naphtha 
getting increased was resolved by calculating the dissolved LPG 
amount, and operating the system under programs programmed by 
an equipment controlling computer. The problem of the frequency 
of replacing NaOH in the washing tower getting increased was re- 
solved by calculating the R-SH concentration, and establishing 
chemical replacement parameters. These improvements provided a 
reduction of the tower bottom heat generation in the matching 
tower in the reflux ratio from 4.3 to 2.7, and an annual monetary 
saving of 23.82 million yen. 14 figs. 


20500 


(ETDE/JP-mf-1787874, pp. 283-289) Power saving in 
cooling water pump used for hot rolling roll. Akazawa. Y. (Nip- 
pon Stee! Corp., Tokyo (Japan)). Energy Conservation Center, 
Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
{US Sales Only). 
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A variable voltage and variable frequency (VVVF) system was in- 
troduced to cooling water feed pumps for finishing rolls, and a 
control system was structured for setting pressures on a fully auto- 
matic basis, to achieve a power saving. The operating patterns of 
cooling water feed pumps for finishing rolls have not been neces- 
sarily ideal in terms of energy saving, and the power has been 
wasted particularly during hot rolling standby time (idle time). 
Therefore, all of the five pumps running on commercial power sup- 
ply were applied with VVVF to suppress the cooling water pressure 
and flow rate to low levels during the idle times to reduce the 
power waste. To do this, it is necessary to incorporate a control 
system that has high responsiveness to presssure variations, and 
accordingly, a system was structured into the sum calculating com- 
puter (SCC), which is responsible of setting the entire hot rolling 
lines, whereas a VVVF control is carried out through finishing pres- 
sure control and water treating pressure control. As a result of this 
improvement, the power unit requirement was enhanced from 
12.90 KWH/T to 8.49 kWH/T. 8 figs., 1 tab. 


20501 (ETDE/JP-mf-—1787874, pp. 291-298) Development of 
argon recovering process. Kamikawa, H. (Sumitomo Metal Indus- 
tries, Ltd., Osaka (Japan)). Energy Conservation Center, Tokyo 
(Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of energy con- 
servation examples.: No.16 Energy Conservation Promotion 
Meeting. Order Number DE91787874. Source: OSTI; NTIS (US 
Sales Only). 

A technology was developed to separate and recover argon gas 
at high efficiency from the exhaust gases containing argon dis- 
charged from steel making facilities, and put into practical use in 
treating the exhaust gases from an RH vacuum degassing facility. 
Associated with the orientation to higher class steels and the de- 
mand increase in stainless steel, the steel industry has been using 
expensive argon gas in abundance for refining the steel. Therefore, 
it was planned to recover the argon using the pressure swing ad- 
sorption (PSA) process, which utilizes the differences in adsorption 
of respective gas components to adsorbents. Four adsorbing tow- 
ers are filled with zeolite adsorbents, each formed in 2 mm sphere, 
whereas CO 2, CO and N 2 are adsorbed selectively to raise the 
argon concentration. Since the adsorbents desorb and get regener- 
ated when the pressure is reduced, two towers in pair are cycled 
akernately to raise continuously the argon concentration. This im- 
provement made possible to recover the argon at as high efficiency 
as 90%, which resulted in reducing the argon purchase by 30%, or 
an annual monetary saving of 246 million yen. 8 figs., 3 tabs. 


20502 (ETDE/JP-mf-1 787874, pp. 299-308) Challenge to en- 
ergy saving using system technology. Okamura, N. (idemitsu 
Petrochemical Co. ‘Ltd., Tokyo (Japan)). Energy Conservation Cen- 
ter, Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

An energy saving was achieved by utilizing a system technology 
to operate a plant of styrene monomer manufacturing equipment. 
The plant, which was resumed of its operation after a shutdown for 
about five years, had some portions unstable in operation, with re- 
sultant energy waste. Accordingly, a package software developed 
for a control system, made by IBM. called the Advanced Control 
System (ACS), to control the benzene tower and ethylbenzene 
tower. Static and dynamic behaviors of each tower was surveyed, 
a control model was developed, and a programming was 
pertormed. As a result, the ethylbenzene concentration in the circu- 
lating benzene was reduced from 4% to 0.5%, and the boiler load 
was reduced by 14%, and BF 3 amount by 40% in the benzene 
tower, resulting in a saving of 35 million yen annually in total, and 
the standard deviation of impurity concentration was reduced from 
38.5 to 2.8 in the ethyl benzene tower, making possible to stabilize 
the ethylbenzene concentration, and resulting in an annual saving 
of 14 million yen. 10 figs., 2 tabs. 


20503 (ETDE/JP-mf—1787874, pp. 309-318) Energy saving 
in electric melting turnace. Tanenobu, T. (Kitagawa Iron Works 
Co. Ltd., Hiroshima (Japan)). Energy Conservation Center, Tokyo 
(Japan). 4 Feb 1991. 1580p. (In Japanese). In Book of energy con- 
servation examples.: No.16 Energy Conservation Promotion 











Meeting. Order Number DE91787874. Source: OSTI; NTIS (US 
Sales Only). 

An energy saving was achieved by repeating improvements of 
furnaces and operating conditions for the past ten years. Because 
74% of the power consumption is accounted for by the melting pro- 
cess, the improvements were made mainly on the furnaces. The 
furnace itself has been improved by selecting the furnace material, 
reducing the thickness of the furnace to the possible extent that 
will not impair the safety aspect, and changing the heating process 
from a low frequency induction furnace to a high frequency induc- 
tion furnace. The time to turn the switch on to start the material 
heating is controlled to prevent wasteful heat insulation time. The 
temperature measuring accuracy is raised to prevent wasteful heat- 
ing. A slag removing machine was developed to reduce the down 
time. A press type crushing machine was introduced to improve 
the lifting magnet sucking time. As a result of these improvements 
in the operating methods, an energy saving was achieved at 
21.4%, and an annual monetary saving at 68.4 million yen. The to- 
tal capital investment for the ten years amounted to 130 million 
yen. 18 figs., 7 tabs. 


20504 (ETDE/JP-mf—1787874, pp. 319-326) Fuel diversifica- 
tion in circulating fluidized bed combustion boiler. Ochi, K. 
(Kuraray Co. Ltd., Osaka (Japan)). Energy Conservation Center, 
Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OST!; NTIS 
(US Sales Only). 

Reducing the amount coal was achieved through mixing a low 
cost fuel which is hard to burn. The power generation plant at the 
Kurare-Tamashima factory has three boilers and two turbines, the 
boilers being Japan ' s first circulating fluidized bed combustion 
boiler, operated continuously on one turbine per boiler basis using 
the Australian steam coal as the main fuel. It was planned to mix a 
low cost fuel to look for a further better economy. Fuels having low 
unit calorie cost include coke-heavy oil mixed combustion ash, 
blast furnace dust, coke furnace dust, organic chemical intermedi- 
ate products, and crude oil distillates, each of which was surveyed 
with respect to handling, combustion, and environmental aspects. 
Based on the result therefrom, the technical criteria were estab- 
lished and standardized, and the measures were applied so that 
commercial operating conditions can be met. After the measures 
were given, a reduction of the amount of coal used was achieved 
at 25% during July 1989 and June 1990, converted to a monetary 
amount of 42 million yen annually, and a reduction of 35% during 
July 1990 and August 1990, or 15 million yen on a two month ba- 
sis. 11 figs., 7 tabs. 


20505 (ETDE/JP-mf—1787874, pp. 327-336) Development of 
high-efficiency scrap preheating system in electric furnace. 
Tanaka, K. (Nippon Steel Corp., Toiyo (Japan)). Energy Conserva- 
tion Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In 
Book of energy conservation examples.: No.16 Energy Conserva- 
tion Promotion Meeting. Order Number DE91787874. Source: 
OSTI; NTIS (US Sales Only). 

Developments were made on a new preheating method in an 
electric furnace utilizing the combustion heat of a primary fuel 
(kerosene), to enable preheating scraps at high temperature and 
efficiency, as well as on an electric furnace capable of thorough 
waste heat recovery in combination with the scrap preheating tech- 
nology utilizing waste gases from the electric furnace. This factory 
depends 100% on electric power as the melting energy of stainless 
steel, and no effective energy utilization, such as waste heat recov- 
ery, has been carried out, hence drastic energy saving measures 
have long been wanted. Accordingly, three half-size model fur- 
naces were built and experimented to establish a high temperature 
and high efficiency preheating system. Also, computer simulations 
were carried out to structure an optimum preheating system. As a 
result, an open type preheating system was adopted, and the opti- 
mum preheating patterns were established. Other than these, 
performed were sealing of the furnace body, reduction of furnace 
lid opening frequency, and adoption of one power source to two 
furnace system. These improvements resulted in reduction of the 
power consumption of 35%, and the total melting energy of 
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kerosene and electricity combined of 25% from the previous level. 
10 figs., 5 tabs. 


20506 (ETDE/JP-mf—-1787874, pp. 337-345) Conservation of 
heavy oil used to dry blast furnace iron runners. Oba, H. (Nip- 
pon Steel Corp., Tokyo (Japan)). Energy Conservation Center, 
Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

Reduction of the amount of A heavy oil used for drying was 
attemped through enhancing the heat efficiency by means of im- 
proving the burners used for drying biast furnace iron runners after 
they are repaired with refractories, and through reducing the repair- 
ing frequencies as a result of prolonged life of the refractories used 
in the runners. While the annual use amount of heavy oil has 
reached to 700 ki, the improving effects in the past were sticked 
only to burner improvements. Therefore, a fresh look was taken at 
the iron burners as a whole to deal with the problem. Combustion 
chambers were disposed in the burners so that no misfires will oc- 
cur even if the fuel supply is squeezed, and the temperature can 
be controlled in low ranges. Determination on the amount of water 
addition to the runners at production, and its mixing condition has 
been depended on the operator ' s intuition, which is now replaced 
with a quantitative control. In the revised method of forming a run- 
ner by casting, its bottom and sides are formed simultaneously, 
thereby eliminating seams, and improving melting resistance of the 
runner. As a result, the runner repairing frequencies were reduced 
by 17.6% from 74 yearly repairs to 61, the heavy oil consumption 
by 43.3%, the refractory unit requirement to 0.075 kg per hot metal 
ton because of the prolonged runner life, and an annual monetary 
saving of 53 million yen was obtained as a whole. 18 figs., 1 tab. 


20507 (ETDE/JP-mf—1787874, pp. 357-366) Reduction of 
exhaust gas temperature by means of injecting boiler tue! ad- 
ditive. Shimohara, K. (The Shikoku Electric Power Co. Inc., Kochi 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 
1580p. (In Japanese). In Book of energy conservation exampies.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

Reductions of SO 3 concentration and exhaust gas temperature, 
as well as chemical cost were achieved by means of injecting a 
tue! additive into the No. 3 boiler at Sakaide Power Plant. Starting 
around January 1988, the low temperature sections of the boiler 
developed faults, such as rise in differential pressures in the air 
heater, and swelling of the discharge wires in the electric dust col- 
lector. These troubles were dealt with by raising the boiler exhaust 
gas temperature, and increasing the ammonia injection rate, but 
these caused exhaust gas heat damages and chemical cost in- 
crease, hence an improvement to these inconveniences was 
planned. With respect to the fuel additive, a magnesium family was 
selected from among a variety of kinds based on the past experi- 
ence, and the organic magnesium (magnesium acetate) was 
chosen for its grain size, reaction efficiency, and easiness in han- 
dling. Upon adding it into the fuel at (1/3000) concentration, and 
monitoring the change in SO 3 concentration, the SO 3 concentra- 
tion has decreased from 60 ppm to 30 ppm after several months. 
As a result of this improvement, a merit of annual saving of 42.743 
million yen was obtained, or a net annual saving of 8.809 million 
yen after deducting the organic magnesium cost of 33.934 million 
yen. 7 figs., 3 tabs. 


20508 (ETDE/JP-mf—1787874, pp. 389-398) Reduction of 
soot blower steam in recovery boiler. Takahashi, H. (Oji Papaer 
Co. Ltd., Tokyo (Japan)). Energy Conservation Center, Tokyo 
(Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of energy con- 
servation examples.: No.16 Energy Conservation Promotion 
Meeting. Order Number DE91787874. Source: OSTI; NTIS (US 
Sales Only). 

An atrempt was made on reducing soot blower steam in a recov- 
ery boiler used in a paper mill. A recovery boiler uses as its fuel 
the biack liquor generated in the process of making pulp out of 
boiling wood chips. The boiler generates steam from heat of burn- 
ing organic materials contained in the black liquor, and on the one 
hand, recovers chemicals contained in the black liquor. The boiler, 
generating an abundance of soda dust, requires operation of a 
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soot blower, which consumes very large amount of steam. Re- 
views were given on the temperature reduction oonteel, and the 
setting of 280 ° C at an injection pressure of 30 kg/cm * was low- 
ered to 260 ° C. An acceleration of the soot blow speed was 
attempted. An excess blowing by the soot blower was stopped 
when the boiler ‘ s main steam pressure has risen. For the soot 
blower effect which is still excessive after having been modified for 
the acceleration, the injection steam pressure was reduced. As a 
result, the steam was saved by 27%, and an annual energy saving 
effect equivalent to 24.261 million yen was obtained. 


20509 (ETDE/JP-mf—1 787874, pp. 399-405) Expense reduc- 
tion in waste water treatment facility. Minami, S. (Kyushu 
Electronic Metal Co. Ltd., Saga (Japan)). Energy Conservation 
Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book 
of energy conservation examples.: No.16 Energy Conservation 
Promotion Meeting. Order Number DE91787874. Source: OSTI; 
NTIS (US Sales Only). 

An attempt was made on reducing the treatment expense 
through improving the methods of waste water treatment and 
dehydration in silicon wafer manufacturing processes in a semicon- 
ductor factory. Chemicals used for treating miscellaneous-use 
waste waters were changed to cation organic coagulants to reduce 
the use amount of aluminum sulfate and neutralizers. The Ca (OH) 
2 injection interlocked with a pH meter in HF system treatment, and 
the use amount of neutralizer were reduced. The high molecular 
coagulant used for waste water treatment was changed from paste 
to powder to improve its solubility during the winter season. The 
pumps were reviewed, the air lift blowers were discontinued, and 
the integration of pump types, the size reduction and inverter 
association of pumps motors were proceeded. For the sludge de- 
hydrating machine, tests were carried out on an adequate injection 
amount of coagulants, and the injection points were changed. The 
flow rate control was changed from diaphragm system to ball sys- 
tem to stabilize the raw sludge flow. Among the high molecular 
coagulants used in the dehydrating machine, the cation coagulant 
was discontinued of its use. These improvement efforts resulted in 
an annual power saving of 2.59 million yen, and a resource saving 
equivalent to 66.144 million yen. 


20510 (ETDE/JP-mf—1787874, pp. 367-388) Eftective utilize- 
tion of heat from incinerating brewer's grains and dehydrated 
sludge. Ogawa, T. (Asahi Breweries, Ltd., Tokyo (Japan)). Energy 
Conservation Center, Tokyo (Japan). 4 Feb 1991. 1597p. (in 
Japanese). In Book of energy conservation examples.: No.16 En- 

ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

Merits of treatment cost reduction and effective utilization of 
waste heat were obtained through effectively utilizing the waste 
heat from the in-plant incineration of the brewer ' s grains (barley 
grains) generated from the brewing processes, and the dehydrated 
sludge generated from the waste water treatment. Keeping the 
pace with increase in the annual manutacturing capacity at Hakata 
Plant, from 60,000 ki to 180,000 kl, the brewer ’ s grain generation 
has increased, but these grains have become unable to be utilized 
as livestock feed due to the appreciation of the yen value, hence 
the excess is now disposed of as wastes, causing an expense 
increase. Therefore, these will be incinerated together with the hy- 
drated sludge. Because dehydrating the grains will produce fluids 
with high BOD value, the grains are to be burned as they are, and 
for this reason, a fluidized bed furnace was introduced. Effects of 
the incineration to the environment were surveyed, and it was con- 
firmed that the parameters agreed with the Fukuoka Municipality 
can be maintained. The operation was begun in June 1989. As a 
result of the measures applied, an annual monetary saving of 
about 100 million yen can be expected out of the capital invest- 
ment of 350 million yen, with the return of investment estimated to 
be made in about four years. 21 figs., 9 tabs. 


20511 (ETDE/JP-mf-1787874, pp. 347-355) Elevation of 
CDQ coke treatment capacity. Shimada, K. (Nippon Kokan K.K., 
Tokyo (Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 
1990. 1580p. (in Japanese). in Book of energy conservation exam- 
ples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 
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A means to cool cokes evenly in a furnace was developed to im- 
prove heat recovery amount in a coke dry quencher (CDQ). The 
CDQ is an equipment intended of improving coke quality, and sav- 
ing energy, whereas the coke gas generated in a chamber is 
circulated to cool red hot cokes. The circulating gas, raised in tem- 
perature, is led to a boiler to generate electric power using the 
sensible heat of the gas. Therefore, improving the CDQ ' s treat- 
ment capacity contributes largely to saving the energy. There are 
two openings to extract the cooled cokes, which are used alter- 
nately. Temperatures at coke extraction were surveyed, and studies 
were made on improving the temperature variation at the extraction 
openings. It was revealed that the temperature variation can be 
improved by means of stopping the alternate extraction, and re- 
placing it with several continual extractions from an opening lower 
in temperature, when the temperatures at both openings have var- 
ied largely. The suquencer manufacturer was asked to change the 
sequence taking this finding into account. As a result, an enhance- 
ment of 20 T/hr was obtained in the coke treatment capacity, which 
resulted in an annual monetary saving of 283 million yen. 11 figs. 


20512 (ETDE/JP-mf—1 787874, pp. 407-413) Combustion im- 
provement in No.8 recovery boiler. Azuma, T. (Jujo Paper Co. 
Ltd., Tokyo (Japan)). Energy Conservation Center, Tokyo (Japan). 
4 Feb 1991. 1580p. (in Japanese). In Book of energy consevation 
examples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 

An energy saving was attempted through changing the black 
liquor injection into a recovery boiler to a three-face injection to 
improve combustion in the recovery boiler used in a paper mill. As- 
sociated with the KP modernizing construction, the recovery boiler 
was applied with measures to strengthen the combustion, and re- 
sumed of the operation. However, the black liquor treatment 
amount did not reach the planned 17 m °/h causing the black 
liquor combustion unstable, and frequent imperfect combustions 
(blackout), which required a great amout of heavy oil to help the 
combustion at each time of the incident. As a result of analyzing 
the current condition, it was determined that a correction to reduce 
the black liquor injection pressure and injection temperature is ef- 
fective. Accordingly, the black liquor was injected from a spray gun 
installed on one face at the secondary air port, making the injection 
three-face injection combined with the existing two-face injection. 
As a result, the injection pressure was reduced from 1 kg/cm 2 to 
0.6 kg/cm 2, and so was the black liquor injection temperature. The 
resuk eliminated blackouts, and reduced the auxiliary heavy oil, 
and the carry-overs. The success was the black liquor treatment 
amount possible of being burned at a planned amount, and the ca- 
pability of continuous operation for about 60 days. 8 figs. 


20513 (ETDE/JP-mf—1787874, pp. 415-427) Eftective utiliza- 
tion of methane gas in sewage treatment plant under 
Government-industry coordination. Yokota, T. (Catalysts and 
chemicals Industries Co. Ltd., Tokyo (Japan)). Energy Conservation 
Center, Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book 
of energy conservation examples.: No.16 Energy Conservation 
Promotion Meeting. Order Number DE91787874. Source: OSTI; 
NTIS (US Sales Only). 

Energy diversification and cost reduction were achieved through 
purchasing excess methane gas generated at a public sewage 
treatment plant for use as boiler heat source in a catalyst manutac- 
turing factory. A sewage treatment plant uses digestor chambers to 
decompose raw sludge from the first sedimentation basin and acti- 
vated sludge from the final sedimentation basin into a gas and 
digested sludge. A digested gas having methane as the main con- 
stituent is generated at this time. This digested gas has been used 
as a fuel for boilers to heat the digestor chambers, but the di- 
gested gas amounting to 40% of the total volume was burned off 
unused. The whole amount of the gas is purchased by the factory 
in the case cited in this paper. The sewage treatment plant uses 
the steam generated from a boiler in the factory (mixed combustion 
of city gas and digested gas) to heat the digestor chambers to 37 
° C. The methane gas is supplied to the factory through a city gas 
company to solve the issues relating to the Gas Enterprise Law. 
As a result, a monetary merit of 3.87 million yen/year was pro- 
duced to the factory and municipality, respectively. 8 figs., 2 tabs. 





20514 (ETDE/JP-mf—1787874, pp. 429-437) Rechallenge to 
energy saving installations in blast furnace. Kobayashi, H. 
(Sumitomo Metal Industries, Ltd., Osaka (Japan)). Energy Conser- 
vation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). 
In Book of energy conservation examples.: No.16 Energy Conser- 
vation Promotion Meeting. Order Number DE91787874. Source: 
OSTI; NTIS (US Sales Only). 

Energy saving measures taken at a blast furnace are introduced 
in the paper. The first carried out was elevation of levels in control- 
ling O 2 contained in exhaust gas from a hot blast furnace. The 
exhaust gas control included mainly the control of B gas air to re- 
duce the compensation amount of air for tar, the non-linear control, 
and the improvement in treatment control when the unburned 
component (CO) is increased. As a result, the exhaust gas mea- 
surements were improved from 0.9% to 0.75%, a reduction of 4.05 
Mcal/T. The second carried out was reduction in the secondary re- 
sistance loss in motors for hot blast furnace combustion fans. The 
combustion fans have been applied with energy saving measures 
of reducing rotation speeds using the secondary resistance accord- 
ing to the levels of operation. However, it was found out that, at the 
rotation speed in the recent years (800 rpm), the fans have been 
operated at the maximum secondary resistance loss point. Noticing 
at the fact that rotation speeds change accrding to the number of 
poles, the number was changed from 6-pole to 8-pole to reduce the 
secondary resistance loss through slippage reduction. These mea- 
sures resulted in a power saving of 63 KW on one-unit combustion 
basis, and 85 kW on two-unit combustion basis. 12 figs., 7 tabs. 


20515 (ETDE/JP-mf—1787874, pp. 439-448) Establishment 
of appropriate soot blower control method. Kudo, Y. (The 
Hokkaido Electric Power Co. Inc., Sapporo (Japan)). Energy Con- 
servation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (In 
Japanese). In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

The soot blower control method was improved at a coal burning 
thermal power plant for automaticlly starting soot blowers and 
reducing the amount of steam used. In order to create such a con- 
dition that the soot blowers are started automatically at appropriate 
timings and appropriate locations complying with variable condi- 
tions of combustion due to use of various brands of coals, 
confirmations were made on heat collection changes at each sec- 
tion of the boiler, including the fuel economizer, furnace, primary 
overheater, final overheater, and reheater, and the results were ap- 
plied to both long and short starting conditions. As a result, the 
soot blower steam reduction effect was 45% under a condition of 
the load fixed at the generator output of 600 MW (rated), and the 
furnace heat collecting ratio at 34% to 38%. While confirmations 
have been made to date on effect of the measures to the boiler 
control system operated on 17 kinds of coals, good results were 
obtained on all kinds of coals with no more disturbances than the 
conventional cases given to the system. 


20516 (ETDE/JP-mf—1787874, pp. 449-455) Measures for 
steam reduction through waste heat recovery. Tasai, S. 
(Daishowa Paper Mtg. Co. Ltd., Shizuoka (Japan)). Energy Con- 
servation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in 
Japanese). In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

An attempt was made on reduction of steam amount through re- 
covering waste heat from hot factory waste water and mechanical 
pulp manufacturing processes, and utilizing it to raise temperatures 
of industrial water. The paper and pulp industry consumes a large 
amount of industrial water, and its temperature variation causes 
large increase or decrease in the amount of steam used. Surface 
water from rivers is used, of which temperature changes from O ° 
C to 30 ° C, and particularly in winter, the steam unit requirement 
has aggravated because of increase in the amount of steam used 
in making hot water for paper manufacturing processes. To recover 
heat from exhaust gases generated from an RGP refinery, a spiral 
heat exchanger was installed to raise the water temperature from 
10 ° C to 50 ° C. This improvement achieved a steam reduction by 
42%. A heat exchanger was installed at the outlet of a sedimenta- 
tion tank in waste water treatment system for pulp production line, 
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and so piped as to feed tepid water to paper manufacturing lines. 
As a result, an industrial water at 6 ° C was raised to 15 ° C, 
thereby saving the steam amount by 33%. These efforts produced 
an annual energy saving equivalent to 95.209 million yen in total. 


20517 (ETDE/JP-mf-1787874, pp. 457-464) Saving energy 
by stopping water circulation in painting booth during lunch 
breaks and shift changes. Tomita, S. (Kanto Auto Works, Ltd., 
Kanagawa (Japan)). Energy Conservation Center, Tokyo (Japan). 4 
Feb 1991. 1580p. (In Japanese). In Book of energy conservation 
examples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OST!; NTIS (US Sales Only). 

An energy saving was achieved in painting booths in an automo- 
bile factory. Water is circulated to recover painting mist in a painting 
booth, but is kept circulated even when no painting is done, hence 
wasteful. However, stopping the water circulation removes a water 
curtain over the plate, causing an increased exhaust, and distur- 
bance in air flow balance in the booth. These further cause a rise 
in the room temperature setting because of the hot air from the 
drying furnace flowing out of the booth, and imperfect product qual- 
ity. If the air supply is increased as one measure, the air flows into 
the drying furnace, reduces the temperature therein, and increases 
the load. Therefore, an air flow adjustment was planned by means 
of reducing the exhaust amount. Since stopping two exhaust fans 
reduces the air overly, only one fan is to be stopped. As a a resuh, 
the air flow balance can be maintained even if the water circulation 
is stopped. By thus stopping the circulating water pump when no 
Painting is done during lunch breaks and shift changes, a saving 
was achieved annually at 153,720 kWh, or 2.24 million yen. 7 figs 


20518 (ETDE/JP-mt-1787874, pp. 465-476) Thorough site 
diagnosis toward combustion improvement. Nagato, T. (Sumit- 
omo Metal Industries, Ltd., Osaka (Japan)). Energy Conservation 
Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book 
of energy conservation examples.: No.16 Energy Conservation 
Promotion Meeting. Order Number DE91787874. Source: OSTI: 
NTIS (US Sales Only). 

An attempt was made on saving energy through improving com- 
bustions in a steel mill. A furnace to heat slabs before rolling was 
subjected to the improvement effort. Under the current air ratio, the 
oxygen concentration in exhaust gas is 2.4%, having a consider- 
able amount of exhaust gas heat loss. The air ratio was corrected 
to an appropriate value to reduce the oxygen concentration to 
1.6%, which resulted in an improvement effect of 2.3 million yery 
year. A higher in-furnace pressure increases thermal loss by leak- 
age, and a lower pressure decreases the in-furnace temperature 
because of ingress of air. Correcting this to an appropriate value 
produced an annual saving of 1.96 million yen. The gas duct 
damper opening was reduced during temporary shutdowns to pro- 
vide sufficient heat insulation to reduce fuel required at restarting, 
which resulted in an annual saving of 1.38 million yen. Rationaliz- 
ing the damper opening to eliminate low temperature areas in the 
preheating chamber resulted in an annual saving of 310,000 yen. 
Improving the control systems and degraded equipment provided 
an annual saving of 4.54 million yen. The fuel unit requirement was 
improved from 314 Mcal/T to 270 McaV/T. A total annual saving of 
120 million yen was achieved. 16 figs., 2 tabs. 


20519 (ETDE/JP-mt-1787874, pp. 477-485) Energy saving 
in LNG gasification equipment. Tabei, J. (Tokyo Gas Co. Ltd., 
Tokyo (Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 
1991. 1580p. (in Japanese). In Book of energy conservation exam- 
ples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OST!; NTIS (US Sales Only). 

An energy saving was achieved in an LNG gasification equip- 
ment. To vaporize an LNG being city gas raw material and power 
generation fuel, an open rack vaporizer (ORV) of seawater spray 
heat exchange type is used. A simulation program was made for 
the case with seawater temperature varied, and a proper seawater 
spray amount appropriate to the seawater temperature was calcu- 
lated to achieve an energy saving. The simulation enabled 
calculating the heat conductivity and pressure loss, with adfreezing 
on outer panels of the heat exchanger taken into consideration. 
The calculation revealed that the adfreezing height is increased 
rapidly when the seawater temperature is below 11 ° C. With the 


193 


ERA Vol. 16, No. 8 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


3203 Industrial and Agricultural Processes 


seawater temperature above 15 ° C, the LNG flow rate and pres- 
sure loss come in a linear relationship, and the ORV stabilizes, and 
proves to be strong against a seawater drift. Therefore, the seawa- 
ter spray amount was reduced by 20% at seawater temperatures 
above 16 ° C, taking a safety margin. These efforts resulted in an 
annual energy saving of 3.45 million kWh, or 45 million yen. 8 figs. 


20520 (ETDE/JP-mf—1787874, pp. 487-496) Improvement to 
heat insulating and raising method at reduced production in 
rotary furnace. Yokoyama, Y. (Nippon Kokan K.K., Tokyo 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 
1580p. (In Japanese). In Book of energy conservation examples.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

An energy saving was achieved through improving the heat insu- 
lating and raising method at reduced production in a rotary furnace 
in a steel mill. Reduction was actualized in seamless steel pipe 
production in 1986, leading to decrease in the facility operation fac- 
tor. This situation made the fuel unit requirement grow very largely 
for heat insulation and raising, with energy consumption for heat 
insulation exceeding that for the actual operation. The gas flow had 
been squeezed to half conventionally at a short time shutdown, but 
in the present effort, it is to be squeezed to the minimum flow rate 
(10%), or quenched at a sudden shutdown. At a shutdown during 
shift change, the furnace is quenched as soon as the final material 
has passed the heating zone, with the soaking zone maintained at 
the minimum flow heat insulation. During more than two continual 
holidays, the minimum flow heat insulation is maintained in the 
soaking zone even after the final steel material has been extracted, 
to evade N » displacement labors and adverse effects to the fur- 
nace materials. The steel material extraction temperatures, and the 
heat patterns for high alloy steels were reviewed, and rationalized. 
The fuel unit requirement achieved an energy saving of 19.4% 
from 473 to 381 x 10 ° Keal/ton. 11 figs., 8 tabs. 


20521 (ETDE/JP-mf-1787874, pp. 497-507) Heat recovery 
from overhead vapor in distilling column. Ito, T. (Kyowa Petro- 
chemical Co. Ltd., Tokyo (Japan)). Energy Conservation Center, 
Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

With the conception of heat recovery from overhead vapor in a 
refining column in a butanol manufacturing plant, and the expan- 
sion of the effective applications for 1K steam, the most 
advantageous heat recovery method was worked on. The raw ma- 
terial, butyl aldehyde, is sent to a hydrogenation reactor together 
with hydrogen, and the heat carrier, exchanged with heat of the re- 
action in the reactor, is used for the raw material heating and 1K 
steam generation. The overhead vapor (OHV) in the refining col- 
umn is liquefied by cooling water to turn into the product, part of 
which is refluxed. Discontinuing the water cooling of OHV, a waste 
heat recovery is applied to preheating the boiler feed water using 
the coagulation heat as the 0.3K steam generation heat source. 
The drained water enters a turbine condenser, and is used as pure 
water in the manufacturing plant. The amount of refining column 
cooling water was reduced, and the pumps were saved of the 
power. The excess portion of the 1K steam in the hydrogenation 
system can now be utilized more effectively. The annual monetary 
saving amounted to 58 million yen, with the return of investment in 
1.6 years. If the production is increased to 1.3 times, the annual 
monetary saving would be 71 million yen, with the return of invest- 
ment in 1.3 years. 5 figs., 1 tab. 


20522 (ETDE/JP-mf—1787874, pp. 509-518) Effective utilize- 
tion of limited water resources. Ando, T. (Toshiba Corp., Tokyo 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 


1580p. (In Japanese). In Book of energy conservation examples.: 


No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

Effective utilization of water resources and power saving were 
carried out in an electric appliance manutacturing plant. The in- 
creased use of water as a result of business expansion has come 
to a level that pumping up the underground water might contra- 
vene the limit permitted by the prefectural regulations, if it goes on 
as it does now. The feed pumps had been run on constant rotation 
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speeds regardless of load levels, and the pressures controlled by 
manually adjusting the valve openings, hence there have been ex- 
cessive water feeding and power waste. As a result of introducing 
inverters and their remote control system, as well as unattended 
operation, the water feed and power requirements were reduced 
largely relative to the load changes, and the work force was cut 
down by three persons. The cooling water has been unlimitedly 
discharged even though a furnace was cooled down when the an- 
nealing furnace was shut down, but an automatic system is now 
incorporated to shut the flow off using temperature sensors com- 
bined with electromagnetic valves, by which water of 40 m ° is 
saved daily. The same measures were applied to a transtormer 
factory to reduce daily water consumption by 158 m °. Embedded 
pipings were repaired and improved of leaks. Including other im- 
provements, the water feed amount was reduced by 21%, resulting 
in an annual monetary saving of 10.73 million yen, while the power 
reduction reached 54%, equivalent to an annual saving of 4.03 mil- 
lion yen. 


20523 (ETDE/JP-mf-1787874, pp. 519-528) Reduction of 
process waste water in washing line. Yamada, M. (Fuji Electric 
Co. Ltd., Tokyo (Japan)). Energy Conservation Center, Tokyo 
(Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of energy con- 
servation examples.: No.16 Energy Conservation Promotion 
Meeting. Order Number DE91787874. Source: OSTI; NTIS (US 
Sales Only). 

Reduction of waste water was attempted in a washing line of 
photosensitive elements used for copying machines. The amount 
of waste water discharged from the photosensitive element manu- 
facturing line accounts for 42% of the total factory discharge, and 
58% of that portion is for washing. A washing line for alumina ele- 
mentary tubes of the photosensitive elements consists of the first 
through fifth tanks, where the first tank uses a chemical X, and the 
third uses a chemical Y for washing. The lines comprise four sys- 
tems, i.e. A, B, C and D lines. The water keeps overflowing even 
when the movement of elementary tubes on the line is stopped. 
Each tank and each line had different pH. Therefore, the causes 
were looked for, and at the same time, the tanks were intercon- 
nected to reuse the waste water and eliminate the variation. 
Conventionally, water has been supplied and discharged indepen- 
dently on each tank, but this was so revised that the water is 
supplied only to the fourth and fifth tanks, and discharged only 
from the first and third tanks, of which levels are detected to 
control the water feed automatically to eliminate uncontrolled dis- 
charge. The monthly reduction of the washing water reached 7,143 
m °, equivalent to 1.99 million yen, or the reduction rate of 56%. 
13 figs., 8 tabs. 


20524 (ETDE/JP-mf—1787874, pp. 529-538) More energy 
conservation required to reduce cost for fastener perts. Kida, 
S. (Yoshida Kogyo K.K., Tokyo (Japan)). Energy Conservation 
Center, Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book 
of energy conservation examples.: No.16 Energy Conservation 
Promotion Meeting. Order Number DE91787874. Source: OSTI; 
NTIS (US Sales Only). 

In order to reduce costs for fastener parts by energy conserva- 
tion in the process of plating and pressing, it is first required to 
improve facilities that consume large amount of energy. Facilities 
improved were the heater for the low temperature drying oven 
(with temperature set below 130 centigrade) using about 30% of 
electric power in the process, the rerigerator used with well water, 
the low efficiency boiler to produce hot water as preliminary heat- 
ing for the centrifugal dehydrator, and the ventilating fan operated 
commercially. To promote more energy conservation in each of 
them, following measures were taken: heat source was converted 
from electricity into steam, absolute humidity control was applied to 
the dryer, use of the refrigerator was stopped, optimum PID control 
was applied for heating and cooling systems, a plate type heat ex- 
changer was introduced to the boiler, inverter control was used for 
the ventilating fan, and so on. As a result, energy for these facili- 
ties has been saved effectively. 12 figs. 


20525 (ETDE/JP-mf—1787874, pp. 539-549) Energy conser- 
vation by improvement of boiler cooling method. Mizutani, K. 
(The Kansai Electric Power Co. Inc., Osaka (Japan)). Energy Con- 
servation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in 





Japanese). In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

There are two methods to stop boilers. The one is a method to 
keep the boiler warm, which closes each damper in the gas duct 
not to cool down the boiler after it is stopped in order to prepare 
for the next start. The other is the forced cooling shut down, which 
is used to cool down the boiler either when the damaged parts in 
the boiler are repaired at an early stage or when the boiler is sus- 
pended for a long term. When the latter method is carried out, 
operation of pumps and fans require much electric power. There- 
fore saving for power consumption was attempted by improving 
this method. In the applied measure, the boiler pressure was low- 
ered to make the difference pressure of the large valve under the 
restriction of its use, so that the large valve with a large capacity 
could be used. As a result, power saving for one cooling term 
reached 20MWH (25%) compared with the aimed power saving of 
8MWH (10%). It is also expected that 1OOMWH per year can be 
saved. 14 figs. 


20526 (ETDE/JP-mf—1787874, pp. 551-560) Reduction of 
electricity rate tor turbo refrigerator by high efficiency opere- 
tion and demand linkage. Kitada, S. (Nippon Telegraph and 
Telephone Corp., Tokyo (Japan)). Energy Conservation Center, 
Tokyo (Japan). 4 Feb 1991. 1580p. (In\Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

In the conventional demand control for a turbo refrigerator, peak 
electic power was lowered by reducing the vane divergence to 
control the current flowet in the turbo refrigerator. According to the 
fact that the cooling water pump and the cooling tower fan are op- 
erating even when the turbo refrigeratr stops, it was then judged 
that the demand can be restricted by linking efficient operation of 
the cooling system with the demand contro! system so that it is 
possible to reduce contracted demand. Accordingly, cooling water 
temperature set at 9.5 centigrade was lowered to 5 centigrade, re- 
Strictition of electric current was changed from 80% to 97%, and 
schedule control was carried out at intervals of 30 minutes accord- 
ing to the demand. As a result, operation time of the turbo 
refrigerator could be reduced to two fifth. Furthermore, operation of 
other air conditioning systems were linked to the demand by the 
schedule timer in order to level the electric power consumed during 
operation of the cooling system. Consequently, another demand of 
250kW was reduced from the aimed demand of 1500kW. 11 figs. 


20527 (ETDE/JP-mf—1787874, pp. 561-569) Electric power 
saving by proper operation of combustion fans tor hot blast 
stove. Kawaso, |. (Kawasaki Stee! Corp., Tokyo (Japan)). Energy 
Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in 
Japanese). In Book of energy conservation examples.: No.16 En- 
e Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

In pig iron factories, using coke and sintered ore as raw materi- 
als, iron ore is reduced by heat exchange with high temperature air 
of 1200 centigrade blowing in trom the lower part of the biast fur- 
nace to produce pig iron. Air is heated in the hot blast stove. Mixed 
gas (M-gas) of coke oven gas and biast furnace gas is burnt in the 
hot blast stove where temperature inside remains high. Four air 
fans are installed to burn M-gas. One or two of these fans are op- 
erated based on the air volume required to burn M-gas. However 
their operating method (such as combination) is not constant and 
efficient. Therefore an optimum operating method for these fans 
has been examined in order to reduce the costs. Then, the foliow- 
ing measures have been taken: the order of the combination of 
combustion fans was determined, the control method for the fans 
was changed, and the leak rate of the air heater was lowered. As 
a result, the amount of electric power and the electric power con- 
sumption rate have been reduced by 20%, compared with the 
aimed rate of 10%. 13 figs., 1 tab. 


20528 (ETDE/JP-mf-1787874, pp. 571-578) Increase in gen- 
erated output by automatic control of high pressure teed 
water heater. Aoyama, H. (Nippon Mining Co. Ltd., Tokyo 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 
1580p. (In Japanese). In Book of energy conservation examples.: 
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No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

At present, purchased power price is comparatively higher than 
that of generated output. The problem to be considered now is 
how to reduce purchased power by increasing generated output 
Consequently, to realize the efficient operation of the private power 
generation plant and the MAX operation of generated output, a 
high pressure feed water heater (HPH) has been controlled manu- 
ally according to the increase and decrease in process steam 
consmption. It is, however, difficult to improve the control density 
since the present control frequencies are too many and manage- 
ment by men is limited. Then, it was decided to use the idie 
computer to control automatically the volume of steam passing 
through the HPH. As a result, generated output has increased and 
operation control by operators has become unnecessary because 
of the HPH automatic control. Also the whole operation has be- 
come more efficient. 7 figs. 


20529 (ETDE/JP-mf—1787874, pp. 579-594) Example of gas 
turbine cogeneration system introduced to dye works. Ogawa, 
K. Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 
1580p. (in Japanese). In Book of energy conservation examples.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

As a result of analyzing the situation of electric power demand 
and steam demand, it was found that, if the time balance is consid- 
ered, it is possible to use energy more efficiently than ever by 
introducing a gas turbine cogeneration system. The system intro- 
duced can cope with the instantaneous peak power load, conduct 
commercial linkage which can back up the system in the event of 
its failure, and always operate in paralle| with the power company. 
Then, satisfying these conditions, the system can secure more 
electric power. Moreover, although the waste heat recovery system 
was operated taking its course, it was planned to be such a sys- 
tem that can comply with the demand in the dye works without 
excess output. In this project, total improvements such as the 
change of steam line, improvement of the drain recovery system, 
and reexamination of the production process were made in addition 
to the introduction of the cogeneration system. Consequently 
energy saving effects have been multiplied and are more than ex- 
pected. 6 figs., 2 tabs. 


20530 (ETDE/JP-mfi—1787874, pp. 595-605) Cost reduction 
by introducing cogeneration system. Takeda, K. (Kyushu Shinko 
Rubber Co.Ltd., Miyazaki (Japan)). Energy Conservation Center, 
Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OST; NTIS 
(US Sales Only). 

When the project to expand a new plant of a rubber manufactur- 
ing company started in FY1988, increasing contract demand was 
restrained and the countermeasure for the obsolete oil fired boiler 
was taken. Aliso, a cogeneration system was introduced to stabilize 
the power supply and to reduce energy costs. Following results 
were thus obtained: 1. As a cogeneration system, electric power 
and process steam have been supplied to the plant. As a result, 
energy costs have been reduced by 31% which is 1% more than 
the aimed value. 2. The purpose of stabilization of power supply is 
to supply power to the utility facilities and the vulcanization process 
in order to get rid of off-spec products caused by momentary or ac- 
cidental service interruption of purchased power. it has been 
confirmed actually that there is no service interruption in the utility 
facilities and the vulcanization process through the fact that the load 
selective trip device operated when the service interruption and re- 
verse current occurred by the ground fault accident. 6 figs., 1 tab. 


20531 (ETDE/JP-mf-1787874, pp. 607-616) Energy saving 
of stand device for steel cords. Fukunaga, T. (Bridgestone 
Bekart Steel Co. Ltd., Tokyo (Japan)). Energy Conservation Center, 
Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

Power consumption of the strand device for steel cords depends 
upon the air resistance and almost the same amount either when 
loaded or unloaded. If the air resistance can be reduced, it would 
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be possible to save a great amount of energy. Therefore factors of 
power consumption were made clear, and each one of them was 
investigated. Then, for the purpose of reducing poser consumption 
by 20%, a new flyer was manufactured for trial and an inverter was 
modified. The air resistance was considerably decreased by chang- 
ing the shape of the rotor inside the strand device. Moreover, using 
the inverter only at the time of start and stop instead of using it all 
the time, power consumption was decreased by 25%. 15 figs., 4 
tabs. 


20532 (ETDE/JP-mf-—1787874, pp. 617-626) Energy saving 
of air compressor. Odagiri, Y. (Nagano Hosing Co. Ltd., Nagano 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 
1580p. (In Japanese). In Book of energy conservation examples.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

At the forging factory, compressed air is used for the forging ma- 
chine as its power source and also for the air blow. About 25% of 
electric energy consumption there is used for operating compres- 
sors. To use these compressors effectively, such measures as 
extermination of air leakage, decrease in scale blow, and review of 
the setting pressure were taken. Air leakage of the compressors 
was 667.8Nm °/h, but it was decreased by around 20% as a result 
of repairing the compressors. Scale blow time was cut down by in- 
termittent blow. Moreover, the setting pressure of the compressors 
was lowered from 6kgf/cm 2 to 5.3kgf/cm *. Consequently, one of 
five compressors could be stopped, and power consumption could 
be reduced by 11.5%. 3 figs., 5 tabs. 


20533 (ETDE/JP-mf—1787874, pp. 672-635) Reduction of air 
tor moistureproofing of P case stocker. Kajiwara, R. (Kirin 
Brewery Co. Ltd., Tokyo (Japan)). Energy Conservation Center, 
Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book of 
energy conservation exampies.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

Adjustable speed motors (PS motors) installed in the case 
stocker (for P case) is open type. An atmosphere of their installa- 
tion place is not good so that many troubles such as insulation 
deterioration occur. To solve these problems, insulating measures 
by air blow and infrared ray lamp irradiation are always carried out. 
From the viewpoint of energy saving, however, they are wasting 
electric power. For the purpose of reducing such waste energy, fol- 
lowing measures were taken: 1. Restricting a budget, time, and 
amount of operation, two PS motors for each case stocker were 
changed. 2. A general purpose inverter was used for speed con- 
trol. 3. Closed type motors were used. As a result, energy saving 
of air consumption amounted to 1,182,600 yen, and 189,200 yen/ 
year could be saved by lighting. Although the total sum of 
1,371,800 yen/year did not amount to the target value of 1,500,000 
yen/year, effective results could be obtained. 3 figs., 6 tabs. 


20534 (ETDE/JP-mf-1787874, pp. 643-650) Energy saving 
by means of emulsified combustion of heavy oil. Shimizu, Y. 
(Nikko Oil Mills Co. Ltd., Tokyo (Japan)). Energy Conservation 
Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book 
of energy conservation examples.: No.16 Energy Conservation 
Promotion Meeting. Order Number DE91787874. Source: OSTI; 
NTIS (US Sales Only). 

This paper describes a means of saving energy through emulsi- 
fied combustion of heavy oil used in boilers in an oil refinery. The 
boiler tuel (C heavy oil) was turned to an emulsion oil with a hydra- 
tion rate of 5% by means of mechanical impact agitation, to 
achieve increase in power generation resulted trom the steam tem- 
perature, and decrease in NO , and dust amount. The boiler is a 
water tube boiler having a maximum continuous evaporation ca- 
pacity of 63 t/h. The emulsifying equipment used was one made in 
Denmark. The heavy oil is fed to a primary nozzle chamber 
through an inlet electromagnetic valve. The water is supplied to a 
nozzle unit by a water pump through a water filter, and is injected 
into the heavy oil from a special nozzle to turn the heavy oil into a 
primary emulsion. Compared with the ordinary combustion, the 
steam temperature reached 344 © to 347 °, higher by 3 °. The NO 
x concentration decreased by 5.4% and the dust by 19.6%. The 
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increase in the power generation as a result of raised steam tem- 
perature is 9 kW. These effects conclude in reducing the operation 
cost by 10.25 million yen annually. 7 figs. 


20535 (ETDE/JP-mf-—1787874, pp. 637-642) Energy saving 
by means-of altering methods of excess sludge filtrate treat- 
ment. Suzuki, M. (Kirin Brewery Co. Ltd., Tokyo (Japan)). Energy 
Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (In 
Japanese). In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

This paper describes energy saving means by altering the meth- 
ods of treating excess sludge filtrate in a brewery. Excess sludge 
generated in the drain system is treated by dehydrating presses, 
but the process produces a large quantity of filtrate. To solve the 
problem, the filtrate, which has been returned conventionally to the 
pre-treatment process, is short-passed to flow out to a draining 
system, to save the energy, and utilize more efficiently the adjust- 
ing tanks. Although the filtrate can not be flown directly into the 
discharge system because of both COD and SS fluctuating daily, 
the result of the survey revealed a possibility of direct recovery of 
the filtrate into precipitation tanks, or discharging after precipitation 
and filtration. To prove the possibility, a mini plant was built to ex- 
periment precipitating and filtering equipment. As a result, it was 
known that the residence time in the precipitation tanks is short- 
ened by 12 minutes, but SV is little affected as a result of injecting 
a coagulant. The alteration in the treatment method gave an effect 
of reducing the cost of filtrate re-treating by 9.12 million yen annu- 
ally, and reducing the power cost in the feed pumps and aeration 
tank delivery pumps by 130,000 yen annually. 4 figs., 4 tabs. 


20536 (ETDE/JP-mf-1787874, pp. 651-657) Energy saving 
by changing operating conditions of refining process. Oda. K. 
(Nikko Oil Mills Co. Ltd., Tokyo (Japan)). Energy Conservation 
Center, Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book 
of energy conservation examples.: No.16 Energy Conservation 
Promotion Meeting. Order Number DE91787874. Source: OSTI; 
NTIS (US Sales Only). 

Saving of energy by changing operating conditions of vegitable 
oil refining process of a refinery was stated. An intensive attempt 
was made to improve working efficienvy of deoxidation mixer in 
1989, but problems of energy loss and incrase in expenses were 
caused by increased frequency of balls clogged in centrifugal sepa- 
rator. Deoxidation process is intended to remove impurities from 
crude oil and carried out in order of refining, re-rifining, washing, 
and drying. A study by characteristic diagram indicated the ball 
clogging is cauded by mixing after additing phosphoric acid and 
centrifugal separation was considered as insufficient. Residence 
time of mixing after phsphoric acid addition was then reduced while 
piping was changed to extend neutralization time. As a result of 
this, frequency of ball clossing was reduced extremely. These im- 
provements accomplished energy saving of 2,172,000 yen per 
year. 5 figs. 


20537 (ETDE/JP-mf—1787874, pp. 659-667) Energy sav- 
ing measures-tor insoluble impurity treatment equipment. 
Kinoshita, Y. (Oji Paper Co. Ltd., Tokyo (Japan)). Energy Conser- 
vation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). 
In Book of energy conservation examples.: No.16 Energy Conser- 
vation Promotion Meeting. Order Number DE91787874. Source: 
OSTI; NTIS (US Sales Only). 

Energy saving measures were stated of equipment for treatment 
of insoluble impurity in green liquor of a paper mill. The black 
liquor eluted by continuous digester is burned by fuel oil and taken 
out as smelt. Weak alkali solution is added to dissolve the smelt 
and to turn it into green liquor. Measures was taken to save energy 
of equipment for treating insoluble impurity in the green liquor. To 
prevent freezing of the green liquor, water was circulated periodi- 
cally when outside temperature was below — 10 °. Filter cloth 
washing water was not recycled but recovered into settler to pre- 
vent meandering of filter because weak concentration of insoluble 
impurity supplied was part of the cause of meandering. Liquid level 
was heid at appropriate level because insoluble impurity did not at- 
tach to the roll of the filter, causing meandering of filter when the 
level of supplied liquid rose from the bottom of the filter. As a result 
of this, 60% of conventional electric energy was saved and 





discharge from alkali system was decreased, thereby improving re- 
covery of filter cloth washing water by 27%. 


20538 (ETDE/JP-mf-1787874, pp. 669-677) Heat revoery of 
boiler exhaust gas by improving feed water system. Okiyama, 
Y. (Jujo Paper Co. Ltd., Tokyo (Japan)). Energy Conservation Cen- 
ter, Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

Heat recovery of boiler exhaust gas by improving feed water 
system of a paper mill was reported. Heat recovery was tried by 
boiler feed water because the exhaust gas temperature of recovery 
boiler was high, but a problem of heat recovery was involved due 
to high system temperature caused by recovered process drain 
and turbine condensate water. The feed water system was then re- 
viewed. Because raising temperature by mixing process system 
drain and turbine condensate water is not a good policy, the drain 
of process system was separated from the drain recovered from 
turbine for subsequent filtering of drain. Drain of process system 
and ion exchange water were recovered through heat exchange 
and sent to ion exchange water tank to recover the drain into dem- 
ineralized water tank. As a result of this, considerable steam of 
deaerator was saved. Exhaust gas temperature was also reduced 
from 200 ° to 140 ° and the energy saving efficiency of 4,095 tons 
per year as calculated in terms of coal was achieved. 3 tabs. 


20539 (ETDE/JP-mf-1787874, pp. 679-684) Steam saving by 
exhaust heat recovery. Tamai, T. (Sanyo-Kokusaku Pulp Co. Ltd., 
Tokyo (Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 
1991. 1580p. (In Japanese). In Book of energy conservation exam- 
ples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 

A report was given on energy saving by exhaust heat recovery 
from KP recovery process of a paper mill. Installation of new pro- 
duction facility (paper machine for newspaper) caused insufficient 
supply of steam. A plan was set up to recover the heat which used 
to be discharged into air or waste water during KP recovery pro- 
cess and to increase boiler feed water temperature. The heat value 
of exhaust discharged from the dissolver tank is first recovered into 
boiler feed water, and the recovered feed water is then sent to 
causticization process. GL temperature of the causticization pro- 
cess is thus raised, stabilizing the process operations and recuding 
the heated steam. Cooling water for odor cooling tower is caused 
to self-circulate and its heat value is recovered into the boiler feed 
water by means of newly installed heat exchanger. The heat value 
which is not recovered by the above process was introduced into 
the system by means of clear water. As a result of such measures, 
boiler feed water temperature was raised, and steam saving of 
54,800,000 yen per year was achieved. 4 figs. 


20540 (ETDE/JP-mf-1787874, pp. 685-692) Fuel saving of 
lime burning kiln. Doi, T. (Jujo Paper Co. Ltd., Tokyo (Japan)). 
Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. 
(In Japanese). In Book of energy conservation examples.: No.16 
Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

Fuel saving of lime burning kiln of a paper mill was reported. A 
study was made to improve the quality of the lime burned by kiln 
and it was found out that the rotating speed of the kiln is the great- 
est factor that affects the quality of the lime. The consumption unit 
of the fuel oil of the kiln was reduced by about 6% by adjusting the 
burning degree of the kiln. Higher the fuel oil consumption unit, 
more small-sized lime are produced, and faster the kiln rotating 
speed, more small-sized lime tended to be produced. It was found 
out further that there is a limit for the lime to become smaller. The 
fuel oil consumption unit was reduced in combination with the kiln 
rotating speed, which in turn decreased the ratio of powder lime 
and granular lime from about 60% to 30% and the kiln operation 
was made easy. Lumps of lime were produced occasionally with 
an increase in production quantity, causing troubles. Variation of 
lime burning quantity (increased mud fitter level) was found to be 
the cause of troubles. The mud filter level was then checked, and 
the fitter was once emptied. The Above measures resulted in re- 
duction of the kiln fuel by 24.067,000 yen per year. 
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20541 (ETDE/JP-mf—1787874, pp. 693-701) Reduction of en- 
ergy loss in starting and stopping of a boiler. Tanaka, Y. 
(Mitsubishi Paper Mills Ltd., Tokyo (Japan)). Energy Conservation 
Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book 
of energy conservation examples.: No.16 Energy Conservation 
Promotion Meeting. Order Number DE91787874. Source: OSTI: 
NTIS (US Sales Only). 

Reduction of energy loss in starting and stopping of a boiler of a 
paper mill was reported. Measures were taken to reduce the energy 
of the boiler which is stopped and started frequently and repeatedly 
depending on conditions of production of a mill. This mill has three 
fuel oil burning boilers and three soda recovery boilers, of which 
one fuel oil burning boiler and on soda recovery boiler are started 
and stopped repeatedly as the load adjusting boilers. A number of 
starting and stopping frequency during a year causes considerable 
energy loss in starting and stopping operations. The boiler energy 
can be recovered into a 3.5kg/cm “© steam system when the boiler 


steam pressure exceeds 5.0kg/cm °. If the boiler steam pressure is 
below that level, the boiler energy is recovered as warm owater by 
pouring water into blow-off tank. Soot blower was used to wash off 
the soot which contaminates the heating surface of the boiler 
(outer surfaces of superheater piping and water piping). Energy 
reduction of 3,056,000 yen per year was achieved as a mere eval- 
uation of the recovery effect of the blow-off steam. 10 figs., 2 tabs. 


20542 (ETDE/JP-mf—1787874, pp. 703-712) Energy saving 
by improving paper machine drainage system. Kurauchi, Y. 
(Chuetsu Pulp Industry Co. Ltd., Tokyo (Japan)). Energy Conserva- 
tion Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In 
Book of energy conservation examples.: No.16 Energy Conserva- 
tion Promotion Meeting. Order Number DE91787874. Source: 
OSTI; NTIS (US Sales Only). 

A report was presented on the energy saving by improving the 
paper machine drainage system of a paper mill. It was found out 
that the consumption unit of the steam of paper machine varies 
with the same model and the same paper making speed and that 
the tendensy is similar to any type of paper. An improvement of 
the stean consumption unit is tentatively calculated to be about 2% 
and the improvements were conducted. Analysis of the present 
conditions of the drainage system revealed that the reduction of 
the air (steam) temperature on the suction side of vacuum pump is 
most effective, and the following measures were taken: in which 
the set temperature (currently 60 °) of the TIC of condenser 
cooling water was lowered. Quantity of the cooling water was in- 
creased for that purpose. A water jacket was provided on the 
vacuum pump suction side and on the vaccum tank. The quantity 
of the seal water of vaccum pump was increased to conduct gas 
cooling inside the pump. The temperature on the vacuum pump 
suction side turned to be lower than 70 °. The initial target was at- 
tained and 360 kiloliters per year in terms of fuel oil was achieved. 


20543 (ETDE/JP-mf—1787874, pp. 713-721) Cost reduction 
of cold water manufacturing. Osawa, M. (Konica Corp., Tokyo 
(Japan)). Energy Conservation Center. Tokyo (Japan). 4 Feb 1991. 
1580p. (in Japanese). In Book of energy conservation examples.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

Measures for reducing the cold water manufacturing cost of a 
photographic film plant was reported. To save energy after intro- 
ducing an additional turbo refrigerator. it was planned to eliminate 
the cold water circulating pump and to flow the return cok water 
supplied to the pliant into the refrigerator directly. Present equip- 
ment used for manufacturing cold water includes turbo refrigerator, 
exhaust heat recovery heat pump type turbo refrigerator snf ab- 
sorbing type refrigerator etc. Manufactured coki water is gathered 
once in the cold water tank, pumped up and supplied to each 
plant. The flow rate of the cold water is found to be over 1,000 cu- 
bic meters per hour and an increase of 400 cubic meters per hour 
is expected by future equipment installation. A flow rate in excess 
of 1200 cubic meters per hour can then be secured. Pressure of 
the cold water return piping was 0.4kg/cm * but the plant operated 
with no trouble after the pressure was increased up to 1.2kg/cm “. 
Temperature of returned cold water was above 8 * even in winter 
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and conditions of flow rate, pressure and temperature were ex- 
pected to be satisfied even if the pump is to be eliminated. A 
changed system achieved annual energy saving of 830,000 kwh. 


20544 (ETDE/JP-mf-1787874, pp. 723-728) Improvement of 
automobile painting booth airconditioning control. Ogawa, M. 
(Nippon Oil and Fats Co. Ltd., Tokyo (Japan)). Energy Conserva- 
tion Center, Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In 
Book of energy conservation examples.: No.16 Energy Conserva- 
tion Promotion Meeting. Order Number DE91787874. Source: 
OSTI; NTIS (US Sales Only). 

A report was presented on the energy saving by improving air- 
conditioning control for automobile painting booth of a painting 
plant. An attempt was made to save the energy consumed for 
electrical power and steam of large airconditioners which control in- 
take, exhaust, temperature and humidity in a painting booth for 
testing automobile paint. Improvements include change of operat- 
ing methods of existing equipment and providing inverter with 
intake and exhaust fans and were conducted mainly on reduction 
of electric charges and steam charges during preparation time and 
operation intervals. Working performance was improved by chang- 
ing existing switches to selector switches to allow quick changing 
of operations. An inverter was introduced to prevent shock of wind 
pressure generated after starting airconditioners in the booth, and 
the change in air volume during starting was reduced considerably. 
Sate and soft starting was thus made possible. Airconditioners are 
to be operated at 0.1m/s wind velocity to reduce energy loss 
caused by wasteful airconditioning and warming up operation dur- 
ing operation intervals. As a result of above improvements, energy 
cost reduction of 1,850,000 yen per year was achieved. 


20545 (ETDE/JP-mf-1787874, pp. 729-738) Challenge to 
10% reduction of solvent recovery plant energy. Tsukui, T. 
(Achilles Corp., Tokyo (Japan)). Energy Conservation Center, 
Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

Measures for reducing energy of a solvent recovery plant was 
noted. The plant has energy consuming equipment and has been 
well operated for about ten years since establishment so as to re- 
cover DMF from water containing DMF. Mean consumption unit of 
energy during past two years grew worse and trouble shooting was 
conducted. Main heat loss causes include contamination of tray in 
concentration tower, contamination of heat exchanger tube, and 
matfuction of heat exchanger trap while contaminated condenser 
tube and defective seal of circulation pump are the causes for 
reduced flow rate. To remove contamination ot the tray in concen- 
tration tower, the tray was washed with highpressure water of 
150kg/cm *. Chemical cleaning was employed to remove contami- 
nation from heat exchanger tube. The steam trap was changed 
from the disk type to bucket type. These corrective measures re- 
sulted in energy cost reduction of 8,137,000 yen per year. 11 figs. 


20546 (ETDE/JP-mf-1787874, pp. 739-747) Electric power 
saving by remodelling of ID method salt electrolytic bath. 
Iwata, K. (Tosoh Corp., Tokyo (Japan)). Energy Conservation Cen- 
ter, Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

A report was presented concerning electric power saving of an 
ID method salt electrolytic bath by remodelling. At an electrolytic 
separation plant, an electrolytic bath developed for asbesto di- 
aphragm method was remodelled, and caustic soda of high purity 
are manufactured by what is called the ID method which uses bag 
type ion exchange membrane. To realize energy saving of the ID 
method, the salt electrolytic bath was remodelled by replacing 
cathode with expanded mesh to improve flatness. The cathode 
was directly connected to the side wall of the cathode can to re- 
duce the resistance of the structure. Inner surface of the cathode 
can and the nozzle are locally lined with stainless steel 10S and 
310 S to prevent performance degradation by eluted iron. The 
resin tape on the edge of the anode was changed to a titanium rod 
to increase electrolytic area. The titanium spring of the anode was 
made thicker to reduce the resistance of the structure. A support 
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was added to the anode to reduce bubble resistance. These im- 
provements achieved reduction of electric power by 114kwh/T and 
86,000,000 yen per year. 8 figs., 5 tabs. 


20547 (ETDE/JP-mf-1787874, pp. 749-758) Economical op- 
eration by absorption type refrigerator installation. Fukuda, A. 
(Toray Industries, Inc., Tokyo (Japan)). Energy Conservation Cen- 
ter, Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

Economic operation was reported on an absorption type refriger- 
ator installed at a synthetic fiber plant. A turbo refrigerator was 
operated for airconditioning system of the plant, but an absorption 
type refrigerator has been installed for fully automatic and system- 
atic operation as well as economic operation through the use of 
computer. The plant has one turbo refrigerator which ts operated 
continuously for 24 hours during summer to supply cold water for 
airconditioning. The load on the refrigerator becomes greater dur- 
ing the daytime when outside air temperature rises, which has 
been one of the causes for increased electric power charges dur- 
ing daytime. A steam operated absorption type refrigerator was 
installed to improve the situation. The absorption type refrigerator 
was operated during the daytime and the turbo refrigerator was op- 
erated during the nighttime. A process computer was used for 
automatic changing of refrigerators. These arrangements resulted 
in reduction of running costs of 11,473,000 yen per year. 


20548 (ETDE/JP-mf—1787874, pp. 759-768) Resources sav- 
ing activity for plant service water. Takezaki, |. (Sekisui 
Chemical Co. Ltd.. Tokyo (Japan)). Energy Conservation Center, 
Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

Resources saving activity for service water of a chemical piant 
was reported. The plant uses both industrial water and river water 
as the service water. Improvements of such as the circulation ratio 
of the plant service water have been made in the past but the diffi- 
culty of constant water supply in summer required the reduction of 
water consumption and normalized water availability. One of the 
improvements was to change the method of supplying water 
through the heat exchanger (plate type) so for reduction of cold 
water consumption. The other one is the effective use of river wa- 
ter by installing load variable absorption type reservoir and related 
pipings. Back pressure was applied to the solution to improve wa- 
ter supply to the heat exchanger and the effective heat transfer 
area was increased to improve heat exchanging capacity by 1.2 
times. Mechanical sliding part of the slurry (synthetic resin suspen- 
sion) pump was remodelled and the flushing water for the shaft 
seal was eliminated. A reservoir was added to absorb load varia- 
tions of plant service water, excessive supply of water, and to 
extend the surplus time during suspension of water supply. Reduc- 
tion of 166m ° per hour of industrial water was achieved from the 
above improvements. 


20549 


(ETDE/JP-mf-1787874, pp. 769-777) Energy saving 
by introduction of cogeneration system. Fukuchi, T. (Takeda 
Chemical Industries, Ltd.. Osaka (Japan)). Energy Conservation 
Center, Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book 


of energy conservation examples.: No.16 Energy Conservation 
Promotion Meeting. Order Number DE91787874. Source: OSTI; 
NTIS (US Sales Only). 

Energy saving measures by introducing a cogeneration system 
into a chemical plant was reported. A gas turbine cogeneration 
system was planned and operated to cope with increased steam 
and power consumption of the plant. The system combines a 
waste heat recovery boiler of maximum evaporation of 16 tons per 
hour which includes a supplementary heating system capable of 
varying the optional amount of the generated steam only according 
to the load variation of a 2,000kW gas turbine generagtor. The co- 
generation system introduced has allowed the use of both the 
waste heat recovery boiler (town gas) and the existing boiler 
(kerosene), which is advantageous for securing the future energy. 
It will become possible to select optimum operating patterns ac- 
cording to the future price status of the town gas and kerosene. An 
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additional supplementary heating system increased overall thermal 
efficiency from 74.4% to 88.7%, and cost reduction in energy of 
81,000,000 yen per year was achieved. 


20550 (ETDE/JP-mf-1787874, pp. 779-789) Electric power 
reduction by prevention of compressed air leak. Goto, K. 
(Mitsubishi Plastics Industries Ltd., Tokyo (Japan)). Energy Conser- 
vation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). 
In Book of energy conservation examples.: No.16 Energy Conser- 
vation Promotion Meeting. Order Number DE91787874. Source: 
OSTI; NTIS (US Sales Only). 

Demand for compressed air of chemical plants tends to rise and 
additional compressor installation should be considered. A system- 
atic study was made of the leaking compressed air and necessary 
repair conducted to eliminate the waste of the compressed air 
when the contract power demand was reaching its maximum level. 
The compressed air leaking ratlo 'l’ is defined by the amount of air 
‘f' per unit time under any atmospheric pressure divided by the 
amount of air 'g’ of the compressor discharged per unit time under 
any atmospheric pressure, and 'l' is used as the function of the 
time of pressure buildup and the time of pressure drop due to leak- 
age. Since the plant was operated on continuous three shifts, the 
leack was checked during the plant-wide holiday period (consecu- 
tive holidays in May and August). The amount of air leakage was 
measured before the repair during the May holidays. Leaking loca- 
tions were repaired, and the leaking amount was measured after 
the repair. The amount of leakage was measured during the Au- 
gust consecutive holidays of the plant after the locations for 
planned repair were repaired. Investigations after the leakage re- 
pair during the August holidays indicated the compressor power 
reduction to 95kW from 160.5kW of before the leakage repair. 


20551 (ETDE/JP-mf—1787874, pp. 791-797) Development of 
high concentration formalin technique using methylal oxide- 
tion method. Yokoyama, N. (Asahi Chemical Industry Co. Ltd., 
Tokyo (Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 
1991. 1580p. (In Japanese). In Book of energy conservation exam- 
ples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 

A report was given on the development for producing high 
concentration formalin by methylal oxidation method. Industrial pro- 
duction of formalin generally employs methanol oxidation method. 
With this production technique, methylal is synthesized from 
methanol and formaldehyde and the methylal is then oxidized to 
obtain 70% high concentration formalin. This new and innovative 
technique has achieved considerable energy reduction in plyacetal 
production. The tasks of process developments included the indus- 
trial production technique of high purity methylal, production 
technique of high concentration formaldehyde, and handling tech- 
nique of high concentration formalin. Methylal synthesis optimized 
reacting conditions and control system and highly active, selective 
catalyst of long life was was investigated. A new catalyst was de- 
veloped for mathylal oxidation and continuous operation technique 
for reaction control by process computer was established. Condi- 
tions which prevent deposition of paraformaldehyde of formalin 
were found out. 2 figs., 1 tab. 


20552 (ETDE/JP-mf—1787874, pp. 799-804) Challenge to 
total power generation by new installation of No.2 power gen- 
eration equipment. Sato, S. (Kanebo Ltd., Tokyo (Japan)). Energy 
Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in 
Japanese). In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

A power generation equipment for a synthetic fiber plant was 
newly installed and the report presented on the energy saving 
measures which increased private generation ratio. A new con- 
densing turbine (2,500kW) was installed because the plant steam 
consumption reduced and the working ratio of the power generat- 
ing facility lowered after the production status was changed. The 
following measures were made to realize private power generation. 
Turbine mode change-over technique was acquired. Variations of 
steam consumption were restricted to follow up the boiler load, and 
variations of power consumption were restricted to control varia- 
tions of power generation frequcncy. Orders of load shut-off were 


determined, frequency relay was installed, and an automatic peri- 
odical was installed to handle troubles of power generation 
powercontiol facility. Effects of above installations realized a merit 
of 183,200,000 yen per year versus the investment of 220,000,000 
yen, and the recovery period was 1.2 years. 5 figs. 


20553 (ETDE/JP-mf—1787874, pp. 805-814) Energy saving 
by the use of natural cold energy source. Nakamura, M. 
(Kanebo Ltd., Tokyo (Japan)). Energy Conservation Center, Tokyo 
(Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of energy con- 
servation examples.: No.16 Energy Conservation Promotion 
Meeting. Order Number DE91787874. Source: OSTI; NTIS (US 
Sales Only). 

Energy saving activity was reported of the natural cold energy 
source used for airconditioning of a synthetic fiber plant. The total 
power consumption of this plant accounted for a high 11% of 
power for refrigeration. A study was conducted on efficient, energy 
saving operation of refrigerator concerning such load variations. 
The ambient air intake system for airconditioners for spinning and 
fire retarding processes exhausts forcibly part of the air of high en- 
thalpy returning from the spinning and fire retarding processes and 
takes in the ambient air of low enthalpy equivalent to the amount 
of the exhausted air. The refrigerator is not operated during spring, 
autumn and winter when the enthalpy is low, and the electric power 
for refrigeration is reduced considerably because the ambient air of 
low enthalpy is used for cooling. A cooling tower is used during the 
October through May period to produce cold water through the di- 
rect use of the cold energy of the ambient air. A 6.3% energy 
saving was realized over the previous year. 9 figs., 2 tabs. 


20554 (ETDE/JP-mf—1787874, pp. 815-823) Energy saving 
of vacuum equipment for ammonium sulfate production. Miki, 
Y. (Kawasaki Steel Corp., Tokyo (Japan)). Energy Conservation 
Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book 
of energy cofhservation examples.: No.16 Energy Conservation 
Promotion Meeting. Order Number DE91787874. Source: OSTI; 
NTIS (US Sales Only). 

Energy saving efforts were reported of the vacuum equipment for 
ammonium sulfate production of a chemical department of iron 
works. In a process for recovering ammonia in the coke oven gas 
as ammonium sulfate, the mother liquid of ammonium sulfate is 
vacuum concentrated through an evaporator to deposit crystals of 
ammonium ‘sulfate. The vacuum state is generated by a steam 
ejector but an improvement of vacuum adjustment method was 
studied. Conventionally, air was injected into the evaporator to ad- 
just the internal vacuum pressure to certain level (— 720mmHg), 
but this method was changed to discharging the waste steam from 
the ejector. This change from adjusting the vacuum by the air 
(non-condensating gas) to using the waste steam (condensating 
gas) reduced the amount of steam. Flow rate of the cooling water 
for condenser which used to be adjusted by manual valve was was 
automatically adjusted by the temperature of the cooling water at 
the outlet of the condenser. The improvement achieved reduced 
cooling water consumption because the temperature change at the 
inlet of the cooling water could be adjusted by the temperature at 
the outlet of the condenser. 22 figs., 1 tab. 


20555 (ETDE/JP-mf-1787874, pp. 825-832) Improved heat 
recovery by changing condenser material. Sakuguchi, H. 
(Chisso Corp., Tokyo (Japan)). Energy Conservation Center, Tokyo 
(Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of energy con- 
servation examples.: No.16 Energy Conservation Promotion 
Meeting. Order Number DE91787874. Source: OST; NTIS (US 
Sales Only). 

A report was presented on the heat recovery improvement of the 
rectifying tower of a chemical plant by changing the material of the 
condenser. Acetic acid, a by-product of dilute acetic acid, is recov- 
ered through the rectifying tower using azeotropic distillation of 
acetic acid and butyle acetate. The cooling water of the condenser 
for the rectifying tower is used for preheating the demineralized 
water supplied to the boiler. The material of this condenser was 
changed from stainless steel to copper to increase the temperature 
of the recovered water, and the preheating temperature of the 
demineralized water supplied to the boiler was increased by about 
5 ° C. An idea to increase the temperature of the recovered water 
came from an assumption of potential economic operation of the 
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rectifying tower based on the fact that about 80% of the input heat 
of the condenser is recovered as warm water which can be utilized 
effectively. A trial calculation on changing condenser material to 
one with higher heat condictivity proved to be successful. 2 figs., 4 
tabs. 


20556 (ETDE/JP-mf-1 787874, pp. 833-840) Cost reduction 
by introducing cogeneration system. Hashiguchi, Y. (Pyramid 
Corp., Fukuoka (Japan)). Energy Conservation Center, Tokyo 
(Japan). 4 Feb 1991. 1580p. (In Japanese). In Book of energy con- 
servation examples.: No.16 Energy Conservation Promotion 
Meeting. Order Number DE91787874. Source: OSTI; NTIS (US 
Sales Only). 

Cogeneration system was introduced, and the electric power was 
reduced. Warm water was utilized for production process to reduce 
the boiler load. The advantage of introducing the cogeneration sys- 
tem depends on the number of years required to recover the 
equipment investment. At time of the investigation, the unit price of 
the fuel oil, which is declining, may go up according to circum- 
stances. The target for the recovery was therefore set at three 
years to avoid the risk of oil price hike, and a study followed. The 
study also included an investigation of energy saving merit by ex- 
haust heat recovery from large boiler fuel consumption. The results 
of the study revealed that it is difficult to recover the equipment in- 
vestment within the target years if the cogeneration system is used 
for the peak cut power generation and that it is possible to recover 
the investment within the target years if the cogeneration system is 
used for the commercial power generation. Two units of 750KVA 
three-phase synchronous motors, two diesel engines, and a plate 
type heat exchanger for heat recovery were used. Energy saving 
was 36,771,000 yen per year versus the investment of 
132,600,000 yen, and the 3.6 recovery year was achieved. 


20557 (ETDE/JP-mf—1787874, pp. 841-849) Economin oper- 
ation of non-utility generating station.: Introduction of 
computer and high efficiency turbine turbine operation. Sue- 
hiro, K. (Mitsubishi Chemical Industries Ltd., Tokyo (Japan)). 
Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. 
(in Japanese). In Book of energy conservation examples.: No.16 
Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

An economic operation of a non-utility generating station of a 
chemical plant was reported. A computer for administration and a 
DDC were installed at the non-utility generating station, and the 
operating efficiency of the steam turbine of the station was im- 
proved and works rationalized to reduce resources and energy. 
No.1 and No.2 turbines installed at this station are the extractio 
back pressure type used for supplying steam according to the plant 
requirement and for secondary power generation. No.3 turbine of 
the other hand is a condensing turbine dedicated for generating 
power with 30kg/cem * steam when the boiler load has surplus ca- 
pacity. Before intruducing the DDC, measures were provided for 
the economic operation load control, optimum boiler load control by 
exhaust gas, optimum turbine back pressure control by the steam 
at plant site, and optimum O >» control. in the field of software, en- 
ergy effect of improved control accuracy by the use of computer 
was achieved. In the field of hardware, highly effecient turbine op- 
eration was achieved by employing advanced design technique. 


20558 (ETDE/JP-mf—1787874, pp. 851-862) Increased power 
generation of tower top pressure recovery generating equip- 
ment by group challenge. Shioiri, Y. (idemitsu Kosan Co. Ltd., 
Tokyo (Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 
1991. 1580p. (In Japanese). In Book of energy conservation exam- 
ples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 

A reported was presented on the increased power generation of 
a tower top pressure recovery generating equipment for the flu- 
idized catalytic cracking unit of a refinery. The tower top pressure 
recovery generating equipment at Chiba refinery is the first such 
equipment built in Japan in 1981. The equipment helped improve 
energy saving since it started operation, and a study was con- 
ducted for further increase in power generation after confirming the 
basic design. The equipment is intended to recover the energy as 
the electric power from the exhaust gas regenerated by catalyst of 
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the fluidized catalytic cracking unit. The regenerative power pres- 
sure control of the fluidized catalytic cracking unit employs existing 
process control valve but the generated power was increased by 
adjuting automatically the inlet valve of the generator so as to 
minimize the valve opening all the time. Power generation was in- 
creased by 300kW after the mean opening of the process control 
valve was changed from 60% to 37%. Cost reduction in the 
amount of 26,000,000yen per year was achieved. 10 figs., 3 tabs. 


20559 (ETDE/JP-mf—1787874, pp. 863-871) Optimization of 
boiler O, control. Funaki, A. (Nippon Petrochemicals Co. Ltd., 
Tokyo (Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 
1991. 1580p. (In Japanese). In Book of energy conservation exam- 
ples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 

Optimization of O 2 control of a boiler at anoilrefinery was re- 
ported. The boiler was operated with its exhaust gas O » control 
target being set to less than 2% level, but the target was hardly 
achieved. Causes preventing fulfilling the target were investigated. 
It was found out that there are patterns of optimum burner loca- 
tions of each boiler according to the boiler load and the burning 
amount of petroleum gas. Target was achieved after the patterns 
were recorded, retained and use for O » adjustment. Such efforts 
realized O 2 reduction of 0.3% in 1989 over the previous year and 
the energy saving of 205 kilo liters per year in terms of fuel oil. In- 
dexes were used to group and standardize the O 2 control list for 
quick identification of the best burner location for O 2 according to 
the amount of evaporation and flow rate of gas. The work load of 
O » adjustment was reduced by the amount of trial and error that 
have been eliminated. 5 figs., 5 tabs. 


20560 (ET DE/JP-mf—1 787874, pp. 873-886) Improvement of 
tank heating system. Ishii, Y. (Fuji Oil Co. Ltd., Tokyo (Japan)). 
Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. 
(In Japanese). In Book of energy conservation examples.: No.16 
Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

An improvement of a tank heating system installed at an oil refin- 
ery was reported. To recover the drain from the steam for heating 
the tank, the existing float type trap was changed to the tempera- 
ture regulating type trap (bymetal switch type), which reduced the 
number of heating steam valve operations (1,500 operations per 
year before improvement) and the work load for temperature con- 
trol. The amount of steam was also reduced through effective use 
of sensible heat from the temperature regulating type trap which 
was tested for one full year. Due to remarkable effect of the test, 
the temperature regulating traps were installed on ten product 
tanks in 1989 whose steam consumption was high. At the demon- 
stration test, the temperature setting was lowered to a limit where 
water hammer did not occur, and it was made possible to prevent 
water hammer in summer by setting the temperature to 95 ° C and 
in winter by setting the temperature to 103 ° C respectively. It was 
also confirmed that the tank temperature can be maintained within 
the control temperature range. Energy saving equivalent to 
17,000,000 yen per year was achieved. 


20561 (ETDE/JP-mf—1787874, pp. 887-895) Energy saving 
activity by participation by everyone through simulation, and 
tractionating tower operation at reduced pressure. Akao, N. 
(Idemitsu Kosan Co. Ltd., Tokyo (Japan)). Energy Conservation 
Center, Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book 
of energy conservation examples.: No.16 Energy Consevation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

A report was presented on energy saving activities by participa- 
tion by everyone by using a simulator of an oil refinery. Operating 
pressure of the fractionating tower was reduced to lower the heat 
load of the reboiler on the bottom of the tower, thereby reducing 
the steam, a heat source. For this energy saving activities, a com- 
puter was used to use a process simulator to operate the tower at 
a pressure below the design value though such an attempt was not 
made by the tower operator. Energy saving effort was based on 
predicted changes in operations. To set the target pressure of the 
tower top, the tower top pressure and the reflux ratio were 
changed and the amount of the reboiler steam and the properties 
of tower top isobutane were confirmed. As a result, the tower top 





pressure of 5.0 kg/cm ? G was planned as the target so that sub- 
stantial reduction of reboiler steam can be attained and that the 
purity of the tower top isobutane is almost the lower limit value of 
the material standard of the next process. Results of test run 
proved a 10% steam reduction which is close to the simulation 
forecast. 6 figs., 5 tabs. 


20562 (ETDE/JP-mf-1787874, pp. 897-903) Use of proper 
solvent injection quantity for lubricant manufacturing unit. Ito, 
T. (Showa Yokkaichi Sekiyu Co. Ltd., Tokyo (Japan)). Energy Con- 
servation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in 
Japanese). In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

A report was presented on the use of proper amount of solvent 
to be injected into a lubricant manufacturing unit at an oil refinery. 
A solvent dewaxing unit is one of the units used for producing 
quality lubricant. The solvent dewaxing unit is used to cool the 
solvent added material oil to — 17 ° to — 26 ° and separate the lu- 
bricant from wax through the dewaxing filter. The separated wax is 
further injected with solvent for easy oil feeding by pump and for 
stabilized operation of the downstream solvent recovery system. 
An effort was made to adjust the amount of solvent to be injected 
into the separated wax during the control system renewal. Dis- 
tributed instrumentation and control system was introduced and the 
operational stability of units was improved, and it was found out 
that the minimum flow rate required of the conventional solvent re- 
covery system can be reduced from 900T/D to 630T/D. These 
improvements made possible to reduce continuously the heat re- 
covered from the solvent and the steam for heating the solvent 
during SPO operation. Considerable economic performance was 
thus achieved. 6 figs., 1 tab. 


20563 (ETDE/JP-mf-1787874, pp. 905-916) Energy saving 
through improved coal boiler control. Nagasawa, N. (idemitsu 
Kosan Co. Ltd., Tokyo (Japan)). Energy Conservation Center, 
Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

A case of energy saving was reported on an improvement made 
of controlling a coal boiler at an oil refinery. A coal firing boiler has 
slow response to load variations and was not stable in operation. 
To improve the response during the steam load variation, the grain 
size of the pulverized coal was made coarser and the controllability 
improved. However, this attempt resulted in increased unburned 
coal in the ash and deteriorated fuel consumption unit. Controls of 
the coal boiler and generator were improved to reduce the un- 
burned coal in the ash. To improve the response of the coal boiler, 
the fuel gas and the coal firing system were controlled simultane- 
ously and the controllability of the steam pressure was improved. 
To restrict the boiler load variations due to soot blowing, the 
amount of coal supply was reduced in advance according to the 
forecasted load variations. Energy saving of 340 kilo liters per year 
was achieved in terms of the standard fuel oil. 9 figs.. 2 tabs. 


20564 


(ETDE/JP-mf-1787874, pp. 917-928) improvement of 
electric power consumption unit by participation by everyone. 
Shimada, M. (General Oil Sekiyu K.K., Tokyo (Japan)). Energy 
Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in 
Japanese). in Book of energy conservation examples.: No.16 En- 


ergy Conservation Promotion Meeting. Order 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

A case of improvement by participation by everyone was re- 
ported of the electric power consumption unit of an oil refinery. In a 
cat cracker, an effort was made to improve the load control of a 
power control system which can be used to improve operations of 
two types of compressoers for compressing air and by-product gas 
and to monitor the total energy balance of an oil refinery. To im- 
prove the compressor operation, return gas was reduced and the 
pressure in the distalltion column was reduced by 0.1 kg/cm *. Op- 
erating time was shifted where the operation time can be shifted 
from the peak shipment period such as the operation of the mixer 
of a tank. Prior to introducing the demand monitoring unit, the ex- 
isting process computer was arranged to be linked to the demand 
monitoring unit so that not only the power consumption but also the 
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fuel and steam consumption can be monitored on a 24 hour basis 
and as a balance sheet on the CRT screen. The contract power 
was then reduced from 34,500 kW to 33,200 kW and 24,000,000 
yen per year cost reduction was achieved. 7 figs., 1 tab. 


20565 (ETDE/JP-mf-1787874, pp. 929-935) Reduction of 
power of clinker cooling fan. Koshiyoshi, A. (Tohoku Develop- 
ment Co. Ltd., Miyagi (Japan)). Energy Conservation Center, Tokyo 
(Japan). 4 Feb 1991. 1580p. (In Japanese). In Book of energy con- 
servation examples.: No.16 Energy Conservation Promotion 
Meeting. Order Number DE91787874. Source: OSTI; NTIS (US 
Sales Only). 

A power reduction was reported of the clinker cooling fan of a 
cement plant. An additional waste heat recovery duct of a cement 
firing equipment was installed and the wind velocity of the duct 
was reduced to decrease the draft ressistance. Resultant excess 
force of the fan eliminated the runner operation and the related 
power was reduced. The waste heat boiler adopted the system for 
recovering the waste heat from the refrigerator of clinker (AQC). In 
other words, the waste heat of the AQC was re-used for cooling 
the clinker to raise the gas temperature at the boiler inlet as much 
as possible. The waste heat was planned initially of one fan but 
the air volume increased after two fans were installed finally. As a 
resuk, the duct wind velocity was increased, requiring more fan 
power. A duct was then installed to reduce the wind velocity. Sur- 
plus fan force cut the fan runners by about 4%, and 6,300,000 yen 
per year energy saving was achieved. 3 figs., 7 tabs. 


20566 (ETDE/JP-mf-1787874, pp. 937-943) Saving of en 
ergy by boiler dispersion. Kondo, T. (NGK Insulators, Ltd., Aichi 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991 
1580p. (in Japanese). In Book of energy conservation examples.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OST; NTIS (US Sales Only). 

Energy saving was reported of dipersed boiler installation of an 
insulator production plant. Energy saving efforts continued of the 
plant steam since the first and second oil crises. Due to change of 
times, moving and integrating of the plant, and changes in heating 
systems, loss grew in the existing steam feeding system with un- 
reasonable factors invovied. An energy saving including that of the 
steam feeding system was made, in which optimum place was se- 
lected for dispersed installation of boilers considering the heat loss 
of pipings, installation space, and legal requirements. The number 
of pipings was reduced. Heat insulating conditions were then 
checked including corroded locations of heat insulating covers, 
taulty installation, and heat insulation of valves and flanges. Coun- 
termeasures include the steam heating air conditioner replaced by 
electric heaters for part of the research buildings which discontin- 
ued the steam supply. The steam pressure for other buildings was 
reduced from 5.5K to 4.0K. Overall, annual saving of 2,600,000 
yen was achieved against the investment of 47,550,000 yen, and 
the recovery of 1.8 years. 


20567 (ETDE/JP-mf—1787874, pp. 945-953) Electric power 
saving of vertical mill for crushing cement raw material. Naka- 
mura, T. (Onoda Cement Co. Ltd., Yamaguchi (Japan)). Energy 
Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in 
Japanese). In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI: NTIS (US Sales Only). 

A report was presented on the reduction of power of a vertical 
mill for cement raw material crushing of a cement piant. Mill draft 
volume is increased to raise the crushing amount of the cement 
raw material but increased power consumption by the exhaust fan 
and crushing power consumption unit resulted. A study was fol- 
lowed to reduce the draft of the mill as well as to improve crushing 
efficiency and to reduce the electric power consumption unit, alto- 
gether. Power consumption of the body of the mill is 55%, that of 
the exhaust fan is 40%, and that of the auxiliary machine is 5%, of 
which the percentage of the fan power is large. Reducing the air 
volume decreased the electric power consumption unit but the 
crushing amount was also reduced causing unstable mill operation. 
The stretch oil pressure was then adjusted. When the oil pressure 
was increased so was the mill power. but the crushing amount was 
increased by far and the the power consumption unit was reduced 
As a result, the power consumed by the fan was reduced by 26% 
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20568 (ETDE/JP-mf-1787874, pp. 955-963) Prevention of 
gas blowdown during 80,000m° B gas holder inspection. 
Nemoto, O. (Kawasaki Stee! Corp., Tokyo (Japan)). Energy Con- 
servation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (In 
Japanese). In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

A report was presented of the gas blowdown prevention during 
inspection of an 80,000 cubic meter B gas of an iron works. The 
by-product gas (B gas) generated from a blast furnace is used as 
the process fuel or the fuel for private power generation (East and 
West generating stations). The 80,000 m ° G gas holder absorbs 
variations of the gas pressure to maintain the specified pressure. 
The gas of consisten pressure is thus supplied effectively to the 
East generating station but the following problems occur when the 
gas holder is stopped for inspection. The primary pressure must be 
reduced because the adjusting function of the pressure supplied to 
the West generating station is lost. When the primary pressure is 
reduced, the amount of gas supplied to the East generating station 
is decreased. The gas which cannot be supplied is released as the 
surplus B gas. The B gas pressure control system was improved to 
eliminate the B gas release, and an effort was exercised to save 
energy by increasing the load for power generation of the East 
generating station. The energy saving in terms of electricity was 
17,610kW. 


20569 (ETDE/JP-mf—1787874, pp. 965-974) Reduction of 
fuel consumption unit of a large heating furnace. Ito, T. (Aichi 
Steel Works, Ltd., Aichi (Japan)). Energy Conservation Center, 
Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

A report was presented of the fuel consumption unit reduction of 
a large heating furnace in a steel plant. A study was made on in- 
creasing the temperature of the heating materials and reducing the 
fuel consumption unit concerning the large heating furnace. The 
material temperature before the hot skirt was checked of the top 
and bottom surfaces inside the heating furnace, and it was found 
out that the bottom surface which is above the skid rail is insuffi- 
ciently burned and that the top surface is somewhat excessively 
soaked, causing temperature difference to grow. When the bottom 
surface temperature was to be raised, the degraded fuel consump- 
tion unit would result. To improve the burning of the bottom surface, 
the amount of fuel to be fed over the bottom surface was in- 
creased. The termperature difference between the top and bottom 
surfaces was thus improved and the bottom surface temperature 
was Satisfied as well. Then, the fuel consumption was checked to 
reduce the fuel consumption unit of the heating furnace. Since it 
was found out that the fuel was used mainly in the heating zone, 
the temperature setting of the heating zone of the furnace was low- 
ered. These measures achieved energy saving of 25 x 10 ° call. 


20570 


(ETDE/JP-mf—1787874, pp. 975-984) Saving of elec- 
tric power in weided tube manutacturing process. Kamimura, 
H. (Kawasaki Stee! Corp., Tokyo (Japan)). Energy Conservation 
Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book 


of energy conservation exampies.: No.16 Energy Conservation 
Promotion Meeting. Order Number DE91787874. Source: OSTI; 
NTIS (US Sales Only). 

Overall manufacturing processes of welded tube were reviewd 
because of remarkable superannuated equipment. Improvements 
included saving of electric power and increasing of capacity of the 
high frequency induction welder, electric power saving by changing 
controller from rotary type to stationary type, increasing of added 
value, and electric power saving by reducing waste power during 
the line shutdown. A check on the electric power balance between 
the high frequency induction wekder and the seam anneaier indi- 
cated much power loss characteristic to electric installations. A new 
oscillating tube of the high frequency induction welder was pur- 
chased and the constant of the oscillating circuit was changed. 
That is, the contstants of the filament circuit and the grid circuit 
were changed to make an oscillator of highly efficient output. The 
seam annealer was improved by increasing the capacity of its 
power unit to 600kW, the frequency to 300Hz, and by employing 
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an SCR inverter system. Electric power saving of 12% was 
achieved from the above improvements. 


20571 (ETDE/JP-mf—1787874, pp. 985-992) Steam loss re- 
duction activities. Zeniya, S. (Kawasaki Steel Corp., Tokyo 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 
1580p. (in Japanese). In Book of energy conservation examples.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

A report was presented on the activities to reduce the steam 
loss at an iron works. The operation of this iron works were 
changed to integrated steel making operation which involves con- 
siderable shutdown or discontinued equipment. Such arrangements 
reduced the steam consumption but the steam loss was not de- 
creased. To reduce the amount of steam loss corresponding to the 
reduced steam consumption, the length of the steam feeding pipe 
was shortened and the diameter reduced. This has reduced the 
heat release from the piping. To reduce the heat release from the 
shutdown or discontinued equipment, blind patches were set in the 
unused piping to shut off the steam feeding. Steam feeding route 
was changed and the piping diameter was reduced to allow only 
the quantity of the steam required for the equipment. Piping from 
nearby piping is branched to eliminate detour piping. Valves were 
provided in the branching section from the main pipe where the 
steam is not necessary during summer, thereby eliminating the 
steam feeding. Annual saving of 2,390,000 yen and the recovery of 
0.9 years against the equipment investment of 2,130,000 yen were 
achieved. 5 figs., 4 tabs. 


20572 (ETDE/JP-mf—1787874, pp. 993-1000) Energy saving 
of walking beam type continuous heating turnace. Mizokami, 
M. (Kubota Corp., Osaka (Japan)). Energy Conservation Center, 
Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

Energy saving was reported of a walking beam type continuous 
heating furnace of a steel casting plant. A study was conducted on 
a method to achieve the effect of energy saving in the heat treat- 
ment of centrifugal cast carbon steel pipes without changing the 
existing furnace structure considerably. Heat patterns were 
changed (including reduction of holding time and adjustment of 
burner), measures of heat insulation and method of loading were 
improved for energy saving. Production of steel casting can be ex- 
pected if the holding time of the material in the furnace and the 
steel casting heating up time can be reduced. To do so, actual 
temperature of the steel casting was grasped and the quality due 
to heat pattern change was confirmed, which reduced the furnace 
residence time by about 30%. To accelerate. the temperature rise in 
the product, a new burner was installed after a simulation. Such 
improvements reduced the consumption unit of the town gas to 50 
m ° /T and the energy saving of about 38%. 5 figs., 6 tabs. 


20573 (ETDE/JP-mf-1787874, pp. 1001-1010) Reduction of 
consumption unit of electric power for vacuum heat treatment 
furnace. Takenaka, S. (Sumitomo Metal Industries, Ltd., Osaka 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 
1580p. (In Japanese). In Book of energy conservation examples.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

A report was presented on the reduction of electric power con- 
sumption unit of a vacuum heat treatment furnace at a steel tube 
manutacturing plant where seamless steel tubes, stainless steel 
tubes in particular, are manufactured. A vacuum heat treatment 
furnace is used for heat treatment of steel tubes, and energy sav- 
ing was attempted regarding the heating energy and the power for 
exhausting vacuum. Results of gas analysis indicated that the par- 
tial pressure of H 2 O accounted for 80% of all the pressure during 
heating up process and that the removal of the furnace H 2 O is 
effective for vacuum improvement. H 2 O in the furnace can be 
condensated and removed by cooling H 2 O to below 180K under 
the vaccum degree of 10 —* Torr. This method was combined with 
a cryotrap and a cold chiller was adopted as a cooling means. 
Substantial energy saving was accomplished through the above 
improvements and the improvement of the material loading cart. 6 
figs. 





20574 (ETDE/JP-mf—1 787874, pp. 1011-1020) Energy saving 
and improvement of annealing furnace by conversion of con- 
ception. Yamamoto, M. (Sumitomo Metal Industries, Ltd., Osaka 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 


1580p. (in Japanese). In Book of energy conservation examples.: 


No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

A report was presented on the energy saving and improvement 
of an annealing furnace at a cold rolling shop of an iron works. The 
objectves of energy saving were the reduction of the power con- 
sumption unit of an oven furnace and the reduction of the fuel 
consumption unit of a single furnace. The oven furnace employs a 
cooling cover and cools the steel material temperature to 280 ° C, 
It was found out that it is effective to increase the time to use wa- 
ter cooling and air cooling in order to increase the cooling capacity 
and to reduce the overall cooling time. An exhaust gas support 
was installed to extend the residence time of the combution gas in 
the furnace. A protrusion was provided between the inner tube and 
the wall of the furnace to disturb the combustion gas flow so as to 
improve the heat transfer effect. The single furnace is operated by 
ON-OFF contorl system to repeat the combustion and extinction. 
To prevent explostion in the furnace during ignition, combustion air 
was injected into the furnace, and it was found out that the inside 
the furnace was cooled for this reason. The air valve and the C 
gas valve of the burner were caused to open simultaneously and 
an interlock provided with the pilot burner as a safety means. En- 
ergy saving achieved was 11,006,000 yen per year. 


20575 (ETDE/JP-mf—1787874, pp. 1021-1030) Reduction of 
heat for carbonization by improving tuel and gas changeover 
system of coke oven. Miyasaka, S. (Kawasaki Steel Corp., Tokyo 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 
1580p. (In Japanese). In Book of energy conservation examples.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

A report was presented on the reduction of carbonization heat 
value by improving the fuel and gas changeover system of a coke 
oven at an iron works. A study on the data of thermocouple used 
for furnace temperature contro! and the time require for the 
changeover indicated that longer the required changeover time, the 
greater was the furnace temperature drop. It was found out further 
that greater the furnace temperature drop was the greater the heat 
value for recovering the furnace temperature. A steam cleaning 
method was devised to clean the gas changeover cok with steam 
and improve the work efficiency. To stabilize the hydraulic fluid 
temperature, warming up of hydraulic pump was adopted and the 
hydraulic fluid temperature was raised during winter up to the up- 
per limit of the working temperature range. The flow rate control 
valve in the valve stand and the cushion of the hydraulic cylinder 
were adjusted. As a result of the above improvements, operation 
contro] technique of the coke oven combustion equipment was im- 
proved and the group activities became active. Annual energy 
saving of 4,350,000 yen was achieved. 15 figs., 1 tab. 


20576 (ETDE/JP-mf—1 787874, pp. 1031-1039) Energy saving 
of mill rolling oll circulating pump. Tameda, O. (Nisshin Stee! 
Co. Ltd., Tokyo (Japan)). Energy Conservation Center, Tokyo 
(Japan). 4 Feb 1991. 1580p. (In Japanese). In Book of energy con- 
servation examples.: No.16 Energy Conservation Promotion 
Meeting. Order Number DE91787874. Source: OSTI; NTIS (US 
Sales Only). 

Energy saving was reported on the oil circulating pump for rolling 
installed at an iron works. A problem was involved with the dis- 
charge flow rate control of a circulating pump during coolant oil 
curculating cycle of a cok rolling machine. An electrical flow rate 
control system was employed to reduce waste flow rate. No energy 
saving effect was available from the circulating pump which was in- 
stalled with an inverter, however. The reason was that the flow rate 
control system employs a relief system by means of an air di- 
aphragm valve and that the inverter uses high/low two stage 
changeover function. The air type flow rate control was then dis- 
continued, an electric flow rate detector was installed on the orifice, 
and it was made possible to obtain all the time the stabilized pump 
discharge flow rate according to the specified flow rate. As a result 
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of this, the pump revolutions were reduced from 3,600 rpm to 
2,400 rpm, and 48.5% of power reduction was achieved. 12 figs. 


20577 (ETDE/JP-mf-1787874, pp. 1041-1050) Reduction of 
fixed electric power of rolling line. Kono, Y. (Nippon Kokan K.K., 
Tokyo (Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 
1991. 1580p. (In Japanese). In Book of energy consevation exam- 
ples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 

A report on the fixed power reduction of the rolling line of an iron 
works was presented. Number of motor driven units are operated 
in the rolling line even during the down time between operations 
and waste electric power (fixed electric power) which does not con- 
tribute to production directly may be consumed. At a large plant, 
the ratio of the fixed electric power was high and there was room 
for improvement. At this plant, control of revolutions of large rotary 
machine was completed and substantial power reoduction was 
achieved. For further power saving, small capacity equipment was 
also included as the target of improvement, detailed improvement 
activities were carried out over long years, and expected results 
were obtained. As a result of a study on the using conditions of the 
fixed electric power, it was found out that the fixed electric power 
of the cooling fan and the motor field power source accounted for 
76.4% of the total requirements. To accomplish the power saving 
of above, the function of the lock switch used for safety was uti- 
lized. The power reduction of 854 x 10 ° kWH per year or 
8,323,000 yen per year was obtained. 12 figs. 


20578  (ETDE/JP-mf-—1787874, pp. 1051-1059) Saving energy 
by improving blast furnace gas flare stack. Matsuyama, T. (Nip- 
pon Kokan K.K., Tokyo (Japan)). Energy Conservation Center, 
Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

A report was presented on the energy saving by improving the 
flare stack of the balst furnace gas at an iron works. In the iron 
works, the biast furnace gas (B gas) generated from the biast fur- 
nace is used as fuel. However, if a large unbalance should occur 
between the generated gas and the consumption of the gas, dam- 
aged equipment is feared. To prevent such damage, the biast 
furnace gas is burned and blown down through the biast furnace 
gas flare stack. A large energy saving was accomplished by improv- 
ing the use of this flare stack. Reduction of energy was sufficiently 
made by using other injection gas to eliminate the B gas purging, 
by remodeling of shut off valve and improving operation to cut the 
leakage loss of the flow rate regulating valve, and by using auto- 
matic ignition system to remove loss of the pilot burner. 55,070,000 
yen cost reduction per year was achieved. 5 figs., 3 tabs. 


20579 (ETDE/JP-mf—1787874, pp. 1061-1070) Reduction of 
deaerator steam of CDQ boiler. Matsuoka, K. (Nippon Steel 
Corp., Tokyo (Japan)). Energy Conservation Center, Tokyo (Japan). 
4 Feb 1991. 1580p. (in Japanese). In Book of energy conservation 
examples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 

A report was presented on the measures for reducing the steam 
of a deaerator of the CDQ boiler (coke dry quenching equipment) of 
an iron works. The iron works started operation of the CDQ gener- 
ating equipment since December of 1985. For the boiler of the CSO 
generating equipment, a water/water heat exchanger was installed 
for preheating the inlet low temperature water by the high tempera- 
ture water from the outlet of the preheater for the prevention of low 
temperature corrosion. Operation results show the feed water tem- 
perature at the inlet of the preheater being as high as 77.5 ° C, An 
optimum heat exchanging technology was established by means of 
the high temperature water amount adjustment using water/water 
heat exchanging system so that the feed water temperature at the 
inlet of the preheater is reduced close to 60 ° C or the corrosion 
prevention control temperature, thereby increasing the feed water 
temperature at the deaerator inlet (to reduce deaerator steam). 
Feed water temperature increase at the deaerator inlet by 6 ° C 
was confirmed on the actual machine test, and the study for appli- 
cation to actual operation was started. As a result, 0.74 T/H was 
reduced of the deaerator steam and 4,400 x 10 3 Mcal/year was 
reduced of energy or 13,000,000 yen per year in value. 15 figs. 
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20580 (ETDE/JP-mf—1787874, pp. 1071-1079) Reduction of 
steam for driving vacuum exhaust system. Koyama, A. (Nippon 
Steel Corp., Tokyo (Japan)). Energy Conservation Center, Tokyo 
(Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of energy con- 
servation examples.: No.16 Energy Conservation Promotion 
Meeting. Order Number DE91787874. Source: OSTI; NTIS (US 
Sales Only). 

Steam reduction of a steel plant was attempted. 90% of the 
steam consumed by a steel plant is used as the energy for driving 
an exhaust system of a vacuum degassing equipment (DH). Grow- 
ing needs for quality product causes extended DH processing time 
and increases steam consumption. The DH sucks molten steel in 
the ladle by vacuum exhaust for ladle refining to improve product 
quality. To reduce the amount of steam used, the steam valve of 
the 1 to 3 B booster system was choked and the results equal to a 
case where the valve is fully opened was obtained. A test was 
conducted of expanded range of the steam saving mode operation, 
and the steam of the 4E valve of the ejector system was reduced 
by a half after the sequence was changed. Likewise, the 5EA 
steam valve was also reduced of its flow rate. A challenge to reach 
the design value of the maker realiezed substantial steam reduc- 
tion and improvement of vacuum degree. In value, it was a 
41,000,000 yen reduction per year. 


20581 (ETDE/JP-mf-1787874, pp. 1081-1088) Reduction of 
electric power tor VAD heating. Aoki, N. (Sumitomo Metal Indus- 
tries, Ltd., Osaka (Japan)). Energy Conservation Center, Tokyo 
(Japan). 4 Feb 1991. 1580p. (In Japanese). In Book of energy con- 
servation examples.: No.16 Energy Conservation Promotion 
Meeting. Order Number DE91787874. Source: OSTI; NTIS (US 
Sales Only). 

As the ratio of quality steel increases, a VAD (vacuum arc de- 
gassing system) was introduced as a ladle refining equipment for 
heating and degassing, so that quality molten steel is supplied to 
the continuous casting process and ingot making process. Heating 
power costs account for about 30% of the VAD process costs, and 
the power reduction was attempted to shorten the processing time. 
The slinging work before and after the slag-off was made quicker 
by instaliting a ladel slinging work fixture. To reduce the waiting 
time .of component analysis, early sampling was conducted for 
rough adjustment and an analysis room was moved to a nearby lo- 
cation to reduce the sample air shooting time. The vacuum degree 
during heating was alleviated, the quantity of the flux was 
minimized, and the time of heat ascent of the molten steel was im- 
proved. Processing time was reduced by the above efforts. The 
consumption unit of the power for heating was reduced from 58 to 
38 kWh/ton, which corresponds to the energy saving of 55,000,000 
yen per year. 5 figs., 3 tabs. 


20582 (ETDE/JP-mf-1 787874, pp. 1089-1098) Energy saving 
of large power plant of lijima refinery. Takeda, K. (Akita Zinc Co. 
Ltd., Tokyo (Japan)). Energy Conservation Center, Tokyo (Japan). 
4 Feb 1991. 1580p. (In Japanese). In Book of energy conservation 
exampies.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 

An effort for energy saving was attempted of a large power plant 
at a zinc refinery where wet type electrolytic process is used to 
produce zinc. The zinc production consumes much electric power 
followed by aluminum refining, and 3,800kWh per tone of zinc or 
40% of the total cost is required. A loss was found (of the air 
blown) between the rotor and casing of 950kW blowers (2) for in- 
jecting air into the roasting furnace, and the blowers were replaced 
with new ones for improved efficiency. Four 120kW pumps and 
three 90kW pumps are used to feed electrolytic solution to the vac- 
uum cooler for cooling. There is time when only one system of the 
two vacuum cooler systems is operated depending on the rate of 
operation, but it was necessary to operate the solution feeding 
pump of non-cooling system to prevent destruction of solution feed- 
ing pump delivery piping due to vacuum. Stronger material was 
used to eliminate the solutio feeding pump of non-cooling system. 
14,000,000 yen per year was saved against the investment of 
30,000,000 yen. 13 figs., 3 tabs. 


20583 (ETDE/JP-mf—1 787874, pp. 1099-1107) Energy saving 
through participation by everyone.: One role for everyone and 
all are the leaders. Irisumi, Y. (Kokusan Kinzoku Kogyo Co. Ltd., 
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Tokyo (Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 
1991. 1580p. (In Japanese). In Book of energy conservation exam- 
ples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 
Energy saving activities implemented at various auto parts plant 
were introduced. Annual expenses are 9,600,000yen and 81.45% 
accouns for the electric charges. Water consumption increasses 
with the water expenses reaching 1,320,000yen yearly. Water leak- 
age was checked and leakage in the water receiving tank was 
repaired. Toilet utensils were replaced, float valve of the cooling 
tower was replaced, and faucets were improved for saving water. 
Employees shared roles of energy saving by turning off unneces- 
sary lights in the assembly lines and by turning off lights during 
lunch breaks. Compressors were stopped during breaks, air condi- 
tioners were operated in good balance by using timers, and ari 
pipings were improved. Zinc die casting machines were diagnosed 
for energy saving and provided with heat insulation measures. Ef- 
fects in saving value from April to September of 1988 totalled to 
4,600,000yen and the total investment for above improvements 
stood at 1,700,000yen. Truly umexpected resuts were obtained out 
of improvements made by participation by everyone who simply 
tried to do a little bit of improvement of near themselves. 18 figs. 


20584 (ETDE/JP-mf—1787874, pp. 1109-1115) Reduction of 
power for lighting through centralized administration control. 
Kanayama, K. (Tateyama Alloy INdustry Co. Ltd., Toyama (Japan)). 
Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. 
(In Japanese). In Book of energy conservation examples.: No.16 
Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

Light power of an alloy plant was reduced through centralized 
power control. A system was introduce to control the lighting pat- 
terns according to working conditions and locations of equipment. 
Main controllers for lighting were dispersed at three different loca- 
tions causing inconveniences in the control area. Three main 
controllers were moved to a location for centralized control of elec- 
tric power for lighting. Settings of daylight sensors were adjusted 
after the intensity of illumination was measured to save electric 
power of the lights in areas where outside light exists. Some lights 
can be turned off depending on working conditions and layout of 
production facilities but it was not possible because the series of 
lighting circuits was used. The lighting circuits were then divided 
into 13 circuits for individual control. Relay sequence was inte- 
grated so that the lights in spaces such as auxiliary machine space 
are turned off when not necessary. Monthly time schedules of light- 
ing pattern during daytime were entered according to changes of 
annual daylight hours. Savings included 340,000 kWh per year of 
electricity and 5,000,000yen in value per year. Cost for improve- 
ment was 500,000yen. 


20585 (ETDE/JP-mf—1 787874, pp. 1117-1124) Reduction of 
cost of coke lumps. Kosono, T. (Kurimoto Ltd., Osaka (Japan)). 
Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. 
(In Japanese). In Book of energy conservation examples.: No.16 
Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

Reduction of fuel coke costs for cupola operation was studied. 
Coke lumps used so far was as high as 56yen/kg (170 tons per 
month consumption at 950,000yen), and partial replacement by 
inexpensive coke breeze (CB) (20yern/kg) was considered. CB in- 
jection equipment was installed and operated but hole was formed 
in the suppy pipe bend, compressor air pressured was lowered, 
and tips of pipings were worn among other troubles. Ceramic bend 
was used for the supply pipe and air piping outlet was changed. 
Piping joint and branch hose mounting were made changeable. 
The hose life was extended by rotating the wearing portion of the 
wear resistant hose. Reduction of coke lumps realized reduced 
monthly costs of about 1,000,000yen, while the tapping tempera- 
ture rose by 20 ° and the hourly melting quantity increased to 200 
to 300 kg. with components being stabilized. 


20586 (ETDE/JP-mf-1787874, pp. 1125-1137) Saving of 
electric power. Kawaguchi, M. (Nikko Zinc Co. Ltd., Fukui 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 
1580p. (In Japanese). In Book of energy conservation examples.: 





No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

Electric power saving was attempted at a plant producing sulfuric 
acid from exhaust gas through fluid roasting as zinc refining pre- 
treatment. Two boiler turbincs were so far operated parallelly by 
the exhaust gas of three roasting furnaces and commercial electric 
power. Operating rate went down to 60% with two roasting fur- 
naces being shut down and one turbine also being shut down, 
which resulted in considerable increase of commercial electric 
power (commercial electric power requirement: 600kW). Operating 
method and equipment were reviewed and subsequent equipment 
investment for improvment realized electric power reduction of 
430kW. Use of one SO 2 blower achieved cost reduction by 
8,700,000yen, installing inverters on fans by 5,000,000yen, power 
saving of service water pump by 5,000,000yen, optimized operation 
of air blower by 6,200,000yen and increased No.2 turbine output 
by 15,000,000yen, a total of 40,000,000yen. Equipment investment 
totalled to 46,000,000yen. Particular emphasis was placed on the 
saving of electric power of the service water pump. 2 figs., 2 tabs. 


20587 (ETDE/JP-mf—1787874, pp. 1147-1157) improvement 
of fuel cost of melting turnace. Ishikawa, T. (Yoshida Kogyo 
K.K., Tokyo (Japan)). Energy Conservation Center, Tokyo (Japan). 
4 Feb 1991. 1580p. (In Japanese). In Book of energy conservation 
examples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 

A study was conducted to reduce consumption unit of the fuel oil 
used for the melting furnace of an aluminum sash manufacturing 
plant. To reduce the melting time (currently, 2 hours/charge) and to 
increase productivity, work standards and layouts were improved 
and the metting time was by 15 minutes per charging. The casting 
machine levels were controlled automatically and workers elimi- 
nated. Melting furnace tap hole work was improved. A device to 
measure the molten metal level in the holding furnace was de- 
signed to reduce variations of the weight of cast aluminum. Casting 
program patterns were reviewed including the cooling water quan- 
tity, water temperature, molten metal temperature and control of 
components in an attempt to reduce the reject rate and cracks in 
particular. Air pressure was adjusted acoording to the casting 
speed for stabilized quality of the casting surface. Improved equip- 
ment increased the storage capacity of molten metal in the holding 
furnace, while increased heat exchanging of melting furnace and 
recirculation of the burned gas in the preheating furnace reinforced 
production capacity. 180 kilo litters of fuel oil was saved annually. 
Waste heate boiler became unnecessary and the yeary equipment 
maintemance cost was reduced bu 9,600,000yen. 7 figs. 


20588 (ETDE/JP-mt-1787874, pp. 1159-1164) Improvement 
of steam condensate water recovery method. Sugawara, RF. 
(NEC Tokoku Co. Ltd., lwate (Japan)). Energy Conservation Cen- 
ter, Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OST]; NTIS 
(US Sales Only). 

An improvement was made of the boiler steam condensate water 
recovering method of an electrical components manufacturing 
plant. An open system is used presently for self-pressurized return- 
ing of condensate water, and 3 to 5% of flushing steam is lost per 
1kg. of saturated water. Many leaks and blowoff of steam trap 
were found. Only the heating system employs vaccum pump for 
suction but the flushing steam loss results from detective trap. The 
open system remained intact because the closed system installa- 
tion requires finances, but the recirculating water equipment was 
removed to eliminate the loss of flushing steam. The newly in- 
stalled vacuum pump is capable of suction up to at 150 ° and the 
pump failure was eliminated. Half of the existing disk type trap was 
changed to mechanical type trap to reduce losses of flushing 
steam. Waste drain was sent to waste water treatment shop only in 
case of abnormality and the whole steam condensate water was 
recovered. Boikder feed water temperature rose from 70 © to 85 ° 
realizing 27% fuel oil reduction. Condensate water recovery ratio 
was improved from 85% to 92%, and the total of annual reduction 
reached 1,100.000yen. 3 figs. 


20589 (ETDE/JP-mf—1 787874, pp. 1165-1174) Electric power 
reduction by improved control method of heater for resin moul 
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extruding machine. Kogiso, Y. (Aisin Seiki Co. Ltd., Aichi 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 
1580p. (In Japanese). In Book of energy conservation examples.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

A study was made of reduction in electric power of a heater 
used for an extruding machine to produce resin moul installed in 
automobiles. A large capacity heater is used presently. Tempera- 
ture control becomes difficult after a set temperature is reached, 
and a blower is used to lower the temperatrue. Such arrangement 
caused large temperature variations. The heat generated during 
resin kneading was used for temperature holding so as to extend 
the time the heater was turned off. Individual heater capacity was 
fractionalized, electric power charges were reduced by 700,000yen 
a year, and invostment recovery period of 0.7 years was achieved. 
To eliminate the waste air blow, solenoid vaive was actuated by 
the signal from the line control panel to interlock the blower with 
equipment so that the power is shut off when it is not required. 
Each equipment was installed with a pressure reducing valve to re- 
duce the air pressure. Cost reduction was 2,600,000yen per year 
and the investment recovery period was 1.9 years. The above 
achievements came from the improvements applied to the four 
lines out of the 21 lines in total but further efforts will be provided 
for the remaining 17 lines. Final reduction in electric power con- 
sumption is expected to be 1,200,000 kwH. 17 figs. 


20590 (ETDE/JP-mf-1787874, pp. 1175-1184) Energy saving 
eftort by all members tor airconditioning equipment. Toriyama, 
M. (Nippon Denso Co. Ltd., Aichi (Japan)). Energy Conservation 
Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book 
of energy conservation examples.: No.16 Energy Conservation 
Promotion Meeting. Order Number DE91787874. Source: OSTI; 
NTIS (US Sales Only). 

Energy saving offorts were made of airconditioning equipment in 
a plant manufacturing electrical components for automobiles. 
Electronics parts making plants are the largest electric power con- 
sumers and thus are selected as the target of the study. Intermittent 
operation was adopted to production equipment zones which are 
not operated during night. Temperature and humidity control limits 
during airconditioner shut down were held within the control limits 
and no quality problems were found. Power reduction of 213 MWh 
and cost reduction of 3,050,000yen per year were achieved. An air 
curtain was placed at an opening to shut off outside air and air 
was blown vertically during winter at 3 meters per second. Outside 
air was shut off enve when the inlet air velocity was over 2 meters 
per second and the temperature standard was mainteind. Effects of 
improvements realized 54 kilo litters of enorgy when calculated in 
terms of fuel oi and reduction in 1,100,000yen per year. Time to 
start up airconditioning was changed according to seasons. A list 
was made to adjust the time for stabilizing temperature and humid- 
ity which vary depending on coditions of outside air. Achieved were 
37MWh power reduction and 500,000yen yearly cost reduction; to- 
tal of 4,700,000yen cost reduction per year. 13 figs., 10 tabs. 


20591 (ETDE/JP-mf—1787874, pp. 1185-1194) Energy saving 
activity for industrial water plant. Araki, H. (Nippon Denso Co. 
Ltd., aichi (Japan)). Energy Conservation Center, Tokyo (Japan). 4 
Feb 1991. 1580p. (In Japanese). In Book of energy conservation 
examples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 

An attempt was made to save energy for industrial water used 
by plant manufacturing automobile electric components. Energy of 
a service water plant consumed by deep well pump accounts for 
80% of the total consumption. Because the pump discharging ca- 
pacity is greater than the quantity of collected water and and the 
discharge valve was choked for pump operation, pumping-up 
efficiency was low. Number of stages of impeller was changed be- 
cause of inexpensive costs and easy installation, and three stages 
were reduced two stages. Total lift was reduced from 110 meters 
to 70 meters with no problem involved and the power reduction of 
9.5kW per pump was achieved for the same discharge. 700,000yen 
per year of two pumps was realized for mean load ratio of 29%. 
Adding 230.000yen saved from repaired leak of buried piping, 
270,000yen saved from reduced pressure for water supply by 
changing piping ruotes, and 210.000yen per year saved by reduced 
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circulation water, a total of 1,410,000yen yearly cost reduction and 
a 0.5 years of investment recovery wre achieved. 11 figs., 6 tabs. 


20592 (ETDE/JP-mf-1787874, pp. 1195-1204) Introduction 
of energy saving system for addition! plant. Moriyama, K. (Mat- 
sushita Electric Works, Ltd., Osaka (Japan)). Energy Conservation 
Center, Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book 
of energy conservation examples.: No.16 Energy Conservation 
Promotion Meeting. Order Number DE91787874. Source: OSTI; 
NTIS (US Sales Only). 

An energy saving system was installed at an additional plant 
built for producing electric equipment. The new plant resulted in 
the increased the maximum power demand involving problems with 
the contract demand. Further problems included insufficient heat 
source for airconditioning and measures for the risk from power 
interruption of electrodeposition bath. Fan coil air velocity for aid- 
conditioning was set to one metor per second to generate 
stratospheric flow, three meters above the floor was airconditioned 
as a cooling area with other areas left uncooled. Radiant heat from 
the roof was ventillated by a blower to shut off the heat load. The 
cooling load was then reduced from 180 RT to 130 RT. Cogenera- 
tion system was introduced to drive a generator by gas engine, 
water warmed by jacket waste heat was heat exchanged using 
exhaust gas, 8 ° C cold water was produced during summer by ab- 
sorption type refrigerator, 55 ° C warm water was directit supplied 
to heating circuit of the plant airconditioning system during winter. 
13,000,000 yen per year was achieved from rationalizing the plant. 


20593 (ET DE/JP-mf—1 787874, pp. 1205-1214) Electric power 
saving by improved operation of dust collecting machine. 
Kikuchi, Y. (Kitakyushu Matsushita Electric Works, Co. Ltd., Ki- 
takyushu (Japan)). Energy Conservation Center, Tokyo (Japan). 4 
Feb 1991. 1580p. (in Japanese). In Book of energy conservation 
examples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OST!; NTIS (US Sales Only). 

Saving of electric power was stated of improvement made for 
operation of dust collecting machine installed at a plant producing 
outer packaging materials for cement. A turbo tan was used to col- 
lect into a dust collector tank the out pieces of matenals produced 
during production. Cut pieces were then crushed and recovered 
into the raw material silo. Pursuant to improvement plants, cut 
pieces of materials were collected into the collector tank for inter- 
mittent operation, and continuous operation of the drying dust 
collecting machine and finished dust collecting machine was 
changed to alternate operation. Loading machines for suction pro- 
cess and processing line were interlocked with the operation panel 
so that the suction turbo fan was stopped while the processing line 
were being stopped. Turbo fan damper was changed to operate in 
automatic mode from manual mode so that the damper is con- 
trolled to operate when the product flow is detected by sensors. 
Changing from continuous to intermittent operations of drying dust 
collecting machine and finished dust collecting machine brought 
reduction of cost in 2,080,000 yen per year, automated damper op- 
eration saved —610,000 per year, and reduced maximum power 
realized 1,180,000 yen per year. Overall reduction totalled to 
3,870,000 yen per year. 11 fins., 4 tabs. 


20594 (ETDE/JP-mf-1787874, pp. 1215-1224) Energy saving 
of coating booth for new second coating process. Tanji, M. 
(Kanto Auto Works, Ltd., Kanagawa (Japan)). Energy Conservation 
Center, Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book 
of energy conservation examples.: No.16 Energy Conservation 
Promotion Meeting. Order Number DE91787874. Source: OSTI; 
NTIS (US Sales Only) 

Energy saving was studied of a new second coating process of 
an automobile plant. Multiple coating was increased as demand for 
high quality coating of cars increased, and a booth dedicated to 
second coating and a srying furnace were installed newly. The 
coating booth has large capacity of air intake and discharge to pre- 
vent clogging of ceiling filter and wastes energy. Detection of static 
pressure inside the coating booth was reviewed for automatic 
control of the air volume, and variable blade axial flow fan was se- 
lected for intake and discharge of air because of the maximum 
efficiency available for 60% to 100% of air volume control range. A 
muffler was used to eliminate noise problems. Reduction in electric 
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power charges and fuel costs was achieved from improved accu- 
racy in adjusting intake and discharge of air and elimination of 
waste in air volume. Consistent air velocity established in the booth 
stabilized coating conditions. 6,120,000 yen per year reduction of 
running cost was realized. Effect of improvement proved to be a to- 
tal of 15,000,000 yen per year. 


20595 (ETDE/JP-mf—1787874, pp. 1225-1233) Energy saving 
by stopping automatic mini bell top coating machine during 
lunch break. Takada, N. (Kanto Auto Works, Ltd., Kanagawa 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 
1580p. (In Japanese). In Book of energy conservation examples.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

A study was conducted to save energy of automatic coating ma- 
chine of an automobile plant by stopping the machine during the 
lunch break. The automatic mini bell top coating machine controls 
the quantity of the paint by the set output of the pump, supplies the 
paint from the color change valve to the bell, so that the paint is 
atomozed by the bell of 15,000 revolutions to coat car bodies with 
static electricity. Even the lunch break (50 minutes) is now consid- 
ered as a factor of the quality for product and the pump and air 
motor are operated continuously for paint circulation during the 
lunch break. Additional strainer were installed to prevent pigment 
precipitation and defecting coating from occurring during the lunch 
break and the pump was stopped during the lunch break. When the 
air motor was stopped, standard revolutions could not be ontained 
for startup operation and faulty atomization of paint and defective 
coated surface result. It was found out that the standard revolu- 
tions can be achieved within 40 seconds, and the coating machine 
was stopped during the lunch break. These improvements realized 
energy reduction per year of 920,000 yen. 12 figs., 2 tabs. 


20596 (ETDE/JP-mf—1787874, pp. 1235-1242) Measure for 
energy saving for cooling water supply system. Egawa, A. 
(Nissan Motor Co. Ltd., Tokyo (Japan)). Energy Conservation Cen 
ter, Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book o 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OST; NTIS 
(US Sales Only). 

A study on measure was made to reduce the enery of a cooling 
water supply equipment of an automobile plant. The cooling water 
is used to cool the heat generated from the spot welder trans- 
former and the gun type welder and the heat generated trom resin 
mokiing machine. Conventionally, all cooling water pumps and fans 
were kept operated even when part of their load equiment stopped, 
and the cooling water was supplied at far low temperature below 
the standard temperature. The teed water pipe was installed with a 
temperature measuring resistor and an automatic starting and stop- 
ping circuit was provided so that No.1 and No.2 pumps and No.1 
and No.2 fans of the cooling tower were stopped at 27 ° c and 
started at 28 ° C by the temperature regulator. A timer was also in- 
stalled to stop No.2 cooling water pump during low load time only 
Power reduction by temperature control realized a 30% reduction 
rate and a 3,900,000 yen of yearly cost saving. Time control real- 
ized a reduction rate of 20% and a cost reduction of 2,700,000 
yen. Total cost reduction amounted to 6,600,000 yen per year. 


20597 (ETDE/JP-mf—1787874, pp. 1243-1248) Energy saving 
measure for painting equipment. Koike, T. (Nissan Motor Co. 
Ltd., Tokyo (Japan)). Energy Conservation Center, Tokyo (Japan). 
4 Feb 1991. 1580p. (In Japanese). In Book of energy conservation 
examples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 
Energy saving measure was stated regarding a painting equip- 
ment at an automobile plant. Improvements of the painting 
equipment were made while old No.2 top coating lines were re- 
vamped. The existing booth supplies and discahrges air at 9,000 m 
3 per minute, raises the temperature from O © to 22 ° during win- 
ter, and discharges all the air which is a waste of heat value. The 
steam used as the heat source increases running costs. The dis- 
charged air was then recovered by circulatiin and heat exchanging, 
and the heat source was changed to town gas burning direct heat- 
ing system. The air volume was reduced by controlling the air 
velocity in the booth by zones. The open hearth furnace currently 
used has large heat loss at inlet and outlet. Large heat is released 





from the body of furnace, and the dampler releases large amount 
of heat as well. An angle type furnace structure was adopted to 
reduce the heat released from inlet and outlet of the furnace. Fur- 
nace interior was completely welded to eliminate the leaking of hot 
blast. Damper of high airtightness was employed. Centralized air- 
conditioning was discontinued and localized airconditioning system 
was used for booth. these improvements achieved a cost reduction 
of 65,000,000 yen a year. 


20598 (ETDE/JP-mf—1 787874, pp. 1249-1256) Energy saving 
by controlling vibration of blower. Kawanishi, M. (Nissan Motor 
Co. Ltd., Tokyo (Japan)). Energy Conservation Center, Tokyo 
(Japan). 4 Feb 1991. 1580p. (In Japanese). In Book of energy con- 
servation examples.: No.16 Energy Conservation Promotion 
Meeting. Order Number DE91787874. Source: OSTI; NTIS (US 
Sales Only). 

An attempt was made to control vibration to save energy of the 
blower of an automobile plant. Rotary machines will involve vibra- 
tions to some degrees and such vibrations shorten the equipment 
life, deteriorate product quality, aggravate surrounding environ- 
ment, and causo loss of energy. A means to eliminate vibration 
source was installed on the blower for airconditioning of the paint- 
ing booth, which reduced electric charges. Main components of the 
vibration conincide with the primary frequency of the fan revolu- 
tions and the unbalance of the fan was considered as the cause of 
vibration. Correction of the fan unbalance reduced the vibration 
transmitted to the trestle by 80%. Electric power measured after 
improvements indicated an 8kW reduction for five fans during indi- 
vidual operations of each fan. A 30kW reduction was confirmed of 
simultaneous operation during production. Mutual actions of fans 
was considered to have reduced the power considerably as 
compared with individual operations of fans. Electric power was re- 
duced by 6% and estimatod annual reduction stood at 1,300,000 
yen. Continued control of the fan unbalance is required because it 
can result from factors such as fouling with foreign objects. 5 figs. 


20599 (ETDE/JP-mf—1 787874, pp. 1257-1265) Energy saving 
measures for smoke ventillator tor heavy duty press. 
Watanabe, K. (Nissan Motor Co. Ltd., Tokyo (Japan)). Energy Con- 
servation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in 
Japanese). In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

A study was made on the energy saving measures for the smoke 
ventillator of a heavy duty press installed at an automobile pliant. 
The rate of daily power consumption of the smoke ventillator was 
17% which remained even when the press was stopped, indicating 
that the press was operated wastefully for 16 hours out of 24 hours. 
If the smoke ventillator was stopped just before changing the press 
dies or before adjusting dies and the smoke of the graphite pre- 
vented the necessary works. Thus a timer was used to stop the 
smoke ventillator after the elapse of certain time, but the smoke 
ventillator operation was difficult because the operation panel was 
remotely installed. The control circuit of the smoke ventillator was 
removed and installed on the operatoin panel on the press body 
for interlocked operation with the press body. interlocked operation 
with the main motor of the press eliminated wastoful operation of 
the smoke ventillator and the electric bill reduced. Consequently, 
the power consumption was reduced from 850kW to 470kW and 
material annual reduction of 950,000 yen was achicved. 


20600 (ETDE/JP-mft-1787874, pp. 1267-1276) Process re- 
view trom power shutoff standpoint. Hattori, T. (Honda Motor 
Co. Ltd., Tokyo (Japan)). Energy Conservation Center, Tokyo 
(Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of energy con- 
servation examples.: No.16 Energy Conservation Promotion 
Meeting. Order Number DE91787874. Source: OSTI; NTIS (US 
Sales Only). 

Process review and energy saving were carried out at an auto- 
mobile plant. 70% of of the machines in the machining line have 
been replaced with NC machines but the hole position accuracy 
could not be secured when the primary power was shut off and 
electrical troubles occurred during restarting. The electric power 
was not shut off for above reasons. However, come of the NC ma- 
chines was not affected by shutting off the power, unnecessary 
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power and air sources were shut off when the work was over, in- 
cluding those of NC machines. Electric power control ledger by 
departments were prepared and the power shutoff was imple- 
mented according to the blue key holder used to shut off the 
power, the yellow key holder used to shut off the power only on 
normal holidays and during consecutive holidays, and the red key 
holder used to prevent shutting off the power. Expected monthly 
reduction was 390,000 yen subsequent to the above 
arrangements. Suggestions were encouraged to prevent use of un- 
necessary energy of each process and each operator and cost 
awareness enhancement was promoted. An example of energy 
saving was 130.000 yen per year after the air blowing during work 
transfer was stopped to reduce washer air consumption through a 
sequencer program. An LNC shower tank was improved and the 
pump was operated only during work transfer. A reduction of 
150,000 yen per year was obtained. 


20601 (ETDE/JP-mf-1787874, pp. 1277-1287) Recycling of 
engine oil. Fujibe, T. (Honda Motor Co. Ltd., Tokyo (Japan)). En- 
ergy Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in 
Japanese). In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

Resources saving and recycling efforts at an automobile plant 
were stated. The final process of the engine assembly conveyor 
line is the oil injection, where the oil is sampled according to the in- 
spection standard and inspections before work is carried out five 
times a day. A measuring cylinder is prepared and oil is injected 
from an injection gun into the cylinder for inspection of the oil 
quantity. All the oil after inspection are discarded because of cost 
and quality problems for re-use. A recycling system was designed 
for potential reuse of the inspected oil by providing a change-over 
valve in the operation panel. A pump was installed to return the oi! 
inspected by the measuring cylinder to the main tank. When the 
change-over switch is turned off, operator can handle oil injection 
line works by the use of injection gun. The discarding of inspected 
oil was completely eliminated and the monthly reduction of 470,000 
yen and 13 months of investment recovery year were achieved. 


20602 (ETDE/JP-mf-1787874, pp. 1289-1298) Development 
of high efficiency aluminum heat treatment turnace. Soda, K. 
(Toyota Motor Corp., Aichi (Japan)). Energy Conservation Center 
Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

A development of a high efficiency aluminum heat treatment fur- 
nace of an automobile plant was stated. With the existing heat 
treatment furnace, it was necessary to maintain the ambiont oxy- 
gen concentration at high level to burn completely the resin used 
to harden the sand to make the core of the shell mol. A radiant 
tube burner was used for buring the resin which in turn lowered the 
thermal efficiency in the heating zone by as much as 10% as com- 
pared with the direct-fired burner. Excess air factor is necessary for 
the burner in the soaking zone to prevent incomplete conbustion. 
The exhaust heat of the hardening furnace accounts for as much 
as 23%, and a direct-firing burner was used to improve thermal ef- 
ficiency and trays were stacked in two stages to lower the loss of 
exhaust heat. Secondary air injection was employed to optimize 
the control according to the relation between the reduced concen- 
tration of the ambient oxygen in the furnace, excess air ratio and 
fuel consumption unit. The fan biow out position was adjusted to 
settle the delay in temperature rise at the back surface in the rear 
of the air flow caused by two stage stacking of trays. Measures for 
reducing the circulating fan power consumption were also provided 
On the whole, 17% of fuel consumption unit was improved and 
10% of power consumption unit was improved. 12 figs., 3 tabs. 


20603 (ETDE/JP-mf-—1787874, pp. 1299-1308) Energy saving 
by gas turbine driven compressor for cogeneration system. 
Yamaguchi, M. (Toyota Motor Corp., Aichi (Japan)). Energy Con- 
servation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in 
Japanese). In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 
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A cogeneration system was introduced for energy saving to cope 
with insufficient compressed air (equivalent to 1000kW) resulting 
from remodelled painting process of an automobile plant. As a re- 
sult of case study, a compressor was driven by a gas turbine, and 
the exhaust heat of the exhaust gas was recovered by the existing 
boiler. The turbine was designed with simple structure for easy 
maintenance based on single shaft, simple open cycle operation at 
reduced cost. Both the fuel oin and town gas could be used. A hy- 
draulic multiple clutch was used for smooth power transmission 
from the turbine to turbo compressor. A water spray system was 
used for reduced NO , to conform to strict environmental stan- 
dards. To use the existing water-tube fuel oil firing boiler as the 
exhaust heat recovery boiler, a turbine exhaust duct was con- 
nected to the rear wall of the boiler and the convective heat 
transfer section was used after remodeling. Overall thermal effi- 
ciency was 68%, and a yearly reduction of running cost in 
25,000,000 yen was achieved as compared to that running cost of 
the motor driven compressor. 5 figs., 4 tabs. 


20604 (ETDE/JP-mf-1 787874, pp. 1309-1318) Electric power 
saving by improvement of air-intake and exhaust system for 
painting room. Sawaki, A. (Honda Motor Co. Ltd., Tokyo (Japan)). 
Energy Conservation Center. Tokyo (Japan). 4 Feb 1991. 1580p. 
(in Japanese). In Book of energy conservation examples.: No.16 
Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI!; NTIS (US Sales Only). 

The resin component painting load was reduced subsequent to 
the changed production basis of a samll two-wheeled vehicle manu- 
facturing location. The air-intake and exhaust system was improved 
to meet said situation and electric power was reduced. Because 
No.3 and No.4 air conditioners which supply air to the painting 
booth of the resin line supply the air to other booths as well, if 
No.3 air conditioner is to be stopped to reduce the air volume 
during the line stop, the balance of the air volume of the drying fur- 
nace and other booths are affected. Therefore, No.3 air conditioner 
cannot be stopped. As a means to reduce the loss in the air vol- 
ume of the resin line, an a partition which can be opened and 
closed was installed at the inlet and outlet of the booth conveyor, 
and the partition was caused to open during the line operation and 
to close during the line stop. As a means to reduce the loss in the 
back flow air volume of No.3 air conditioner, a manual damper was 
installed at the outlet of the air conditioner so that the damper is 
opened during the line operation and closed during the line stop. 
No.3 air conditioner and the booth exhaust fan were stopped during 
the resin line stop, and it has become possible to operate No.4 air 
conditioner independently. Monthly power reduction of 390,000 yen 
and investment recovery period of 0.97 months were achieved. 


20605 (ETDE/JP-mf—1787874, pp. 1319-1328) Reduction of 
hydraulic fluid consumption. Toda. H. (Honda Motor Co. Ltd., 
Tokyo (Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 
1991. 1580p. (In Japanese). In Book of energy conservation exam- 
ples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 

Oil leakage prevention was attempted to reduce oil consumption 
of equipment and machines at an automobile components making 
plant. The whole line was divided into four blocks, inspection 
before work was implemented, and check lists were prepared. Hy- 
draulic tank contro] number was assigned, lines were marked on 
the level gauges for easy checking. Corrective actions such as re- 
pair at early stages were promoted as a result of the inspection. 
Number of repair of the four blocks in 14 months reached 159 re- 
pairs. The nature of the repair of each block was common to each 
other and occurred suddenly, and it was found out that close con- 
trol and early detection were important. Problems of the equipment 
were also found while oil leakage measures were being provided. 
The problems included loosened and cracked piping of operating 
section, cracks, loosened and cracked coupling due to vibration 
from piping, worn cylinder packing, and deterioration of compo- 
nents. 25,930 liters per year was saved from oil consumption, 
which was 2,300,000 yen per year. 10 figs. 


20606 


(ETDE/JP-mf—1 787874, pp. 1329-1338) Energy saving 
by improvement of plant heating system. Honjo, Y. (Mazda Mo- 
tor Corp., Hiroshima (Japan)). Energy Conservation Center, Tokyo 
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(Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of energy con- 
servation examples.: No.16 Energy Conservation Promotion 
Meeting. Order Number DE91787874. Source: OSTI; NTIS (US 
Sales Only). 

The heating system of an automobile plant was improved to 
save energy. The existing fuel oil firing hot air heating system has 
been used for 29 years. became obsolete with heat loss increas- 
ing. Repair expenses increased and danger of fire also increased 
from the nearby painting equipment, which affected the working ef- 
ficiency adversely. Results of heat balance analysis indicated that 
the thermal efficiency of the fuel oil firing hot air heating was 58%, 
more efficient than 75% of ordinary steam heating. A steam 
heating system was introduced to achieve a target 80% thermal ef- 
ficiency for further effective use of the heat. The heat exchanging 
capacity of one heater was doubled from 400,000 kcal to 800,000 
kcal per hour while the 12 heaters were reduced to 6 heaters, and 
the warm air ducis were integrated. A fin tube type heat exchang- 
ing heater was caused to use sensible heat of the drain effectively 
in addition to the latent heat of the steam. With the heat using ratio 
improved by 7.5% by the sensible heat, the total thermal efficiency 
of 82.5% was achieved, an improvedment of 42% over the current 
ratio. Other reductions included 484 kilo litters of fuel oil, 330mwh, 
9,000,000 yen in repair cost, and four workers per year respec- 
tively. 12 figs., 4 tabs. 


20607 (ETDE/JP-mf—1787874, pp. 1339-1347) Electric power 
reduction by changing cooling system for electrodeposition 
coating process. Hamanishi, H. (Mazda Motor Corp., Hiroshima 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 
1580p. (In Japanese). In Book of energy conservation examples.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

Electric power consumption was reduced by changing the cool- 
ing system of an electrodeposition coating process. A refrigirator is 
currently used for cooling because the paint temperature is raised 
by joule heat etc. during power supply for electrodeposition. The 
cooling water of the refrigerator was replaced by industrial water to 
save energy. A 640,000 kcal per hour heavy duty refrigerator (heat 
pump) is used during high cooling load and a 100,000 kcal per 
hour chiller is operated on holidays. The temperature of the indus- 
trial water during winter is as low as 10 ° C but the continuous 
flow rate is limited to 20 tons per hour due to the waste water 
treatment capacity. The cooling system was remodelled to use fil- 
tered industrial water (1,800 tons per day) through a heat 
exchanger. An improvement of heat travel quantity per heat ex- 
changer unit hour was studied and implemented to cope with the 
rise in industrial water temperature during summer. These improve- 
ments realized the heat travel ratio increasing from 2,400 to 2,440 
kcalm * per hour per ° C, the heating surface area increased trom 
142 to 166 surfaces, and the industrial water temperature of up to 
21 ° C was made available. The heat pump was stopped for ten 
months and all chillers stopped. 13,000,000 yen per year reduction 
and 3.7 months of investment recovery were achieved. 9 figs. 


20608 (ETDE/JP-mf—1787874, pp. 1349-1361) Reduction of 
power consumption by improving air-intake and exhaust for 
rust preventive wax booth. Ashikawa, M. (Nissan Motor Co. Ltd. 
Tokyo (Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 
1991. 1580p. (in Japanese). In Book of energy conservation exam- 
ples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 
Electric power was reduced after improving the air-intake and ex- 
haust for the rust preventive wax booth of an automobile plant. The 
direction of the wind in the booth was changed to blow downward 
from diagonal direction to improve work environment, the punching 
metal in the area with no worders wac closed completely, and arti- 
ficial tarf was laid. Large amount of exhaust air volume caused 
suction from the openings at inlet and outlet of the booth. A plan 
was studied to reduce the power/air volume ratio to decrease the 
power consumption of the air intake unit. An inverter was used to 
verity the relation between the air volume and power, and optimum 
number of revolutions was searched. As a result, the motor pulley 
diameter was changed from 266mm to 212mm so that the air in- 
take fan runs at 490 rpm. The electric power was reduced while 
securing the air intake volume. The exhaust air volume was 1.3 











times the air intake volume causing an unbalance, and No.2 ex- 
haust fan was stopped. Suction from the openings at inlet and 
outlet was eliminated and 100,000 yen per year of power reduction 
was achieved. 


20609 (ETDE/JP-mf—1787874, pp. 1363-1372) Improvement 
of gasoline injection process of inspection of two-wheeled 
vehicles. Kasejima, K. (Honda Motor Co. Ltd., Tokyo (Japan)). En- 
ergy Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (In 
Japanese). In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

Gasoline injection process for two-wheeled vehicle inspection 
was improved. Presently, gasoline supply under pressure is neces- 
sary for suction by negative pressure after injecting the gasoline. 
When injected without air pressure, the gasoline does not flow 
from the fuel tank of the two-wheeled vehicle through pump and to 
carburetter. A manual gun is used, which causes problems of vari- 
ation is injecting quantity, dripping, and necessity to discard excess 
gasoline after inspection of finished vehicles. A detergent cylinder 
measuring instrument was used for gasoline injection with the origi- 
nal packings changed to Teflon packings. Gasoline was injected 
with the fixed quantity measured by the cylinder, a timer was 
installed for supplying gasoline under air pressure, so that the in- 
jection and pressure feeding are accomplished simultaneously. 
Working time was also reduced. A grounding wire is provided with 
the injection hose to prevent sparks and the air control was used. 
It was made possible to inject a minimum amount of gasoline re- 
quired without variations, and a monthly reduction of 690,000 yen 
was achieved. 


20610 (ETDE/JP-mf—1787874, pp. 1373-1381) Reduction of 
inhouse steam by improving space heating appliance opera- 
tion. Innan, K. (Tomakomai Kyodo Power Company, Ltd., 
Hokkaido (Japan)). Energy Conservation Center, Tokyo (Japan). 4 
Feb 1991. 1580p. (in Japanese). In Book of energy conservation 
examples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 
Operation of space heating appliance was improved to reduce 
the steam consumption of a generating station. A unit heater is 
used to prevent freezing of equipment and pipings in the main 
building and air is vented continuously during winter. A study was 
made on starting and stopping time of venting, locations of excess 
venting to reduce the amount of steam. An improvement was made 
to start the unit heater venting at — 5 ° C of outside air tempera- 
ture, a canvass fence was provided, and intermittent venting was 
used during heating. Temperature outside the main building was 
compared with the temperature of the location the unit is installed in 
the main building and it was found out that the freezing starts when 
the outside air temperature is — 7 ° C. It was then proved that the 
venting set at - 5 ° C was suitable. The temperature measured of 
the intermittent venting was 5 to 7 ° C even when the outside air 
temperature was — 10 °, presenting no problems. Unit heater op- 
eration was standardized according to above findings. Annual 
steam consumption was reduced from 10,000 tons to 3,200 tons or 
a 68% decrease, and 12,000,000 yen cost reduction was realized. 


20611 (ETDE/JP-mf—1787874, pp. 1383-1392) Recovery of 
boiler feed water shaft sealing water during generator stop. 
Takeda, T. (The Hokkaido Electric Power Co. Inc., Sapporo 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 
1580p. (In Japanese). In Book of energy conservation examples.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI: NTIS (US Sales Only). 

A study was made on the recovery of the boiler feed water pump 
(BFP) shile the generator is at stop. A generator was used as the 
load regulating power source and increased stopping of the gener- 
ator was experienced recently. The shaft sealing water is kept 
flowing to prevent outflow of the hot feed water in the BFP even 
while the BFP is stopped, and drain problem occurs. The drain 
from the gland seal and main air extracting equipment is called the 
other drain, and this drain will not occur while the generator ts 
stopped. The drain occuring during operation is reused as the 
boiler feed water, after flowing through the condenser. The drain 
from the shaft sealing water was blown out of the system while the 
generator is stopped because the quality of the drain of the shaft 
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sealing water exceeds the control value. The result of investigation 
of the water quality behavior in the condenser indicated that it is 
possible to recover the drain of the shaft sealing waterin four hours 
after the generator is stopped, and the drain was continuously re- 
covered. 81.8% of the drain blown out of the system was reduced, 
and 23,000 tons of demineralized water was reduced per year. 
Exhaust heat equivalent to 75 kilo litter per year of fuel oil was re- 
covered. Cost reduction per year of 13,000,000 yen was achieved. 
18 figs., 1 tab. 


20612 (ETDE/JP-mf-1 787874, pp. 1393-1401) Reduction of 
Starting loss of boiler warm water by reviewing the cleaning 
method. Nara, H. (The Tokyo Electric Power Co. Inc., Tokyo 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 
1580p. (In Japanese). In Book of energy conservation examples.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI: NTIS (US Sales Only). 

The boiler warm water cleaning method was reviewed and the 
loss in boiler starting was reduced. Frequent starting and stopping 
of the boiler take place in a large capacity intermediate load unit 
and the reduction of starting loss and starting time has been an im- 
portant issue. Boiler water cleaning is conducted during starting to 
remove impurities in the feed water and boiler water as well as iron 
content. After the boiler is ignited, iron content eluded as the tem- 
perature rose was circulated through the filter and removed. Under 
the current condtions, water temperature is gradully raised (pro- 
cess l), held at 180 to 200 ° C for 40 minutes (process Il) 
However, iron elution was not observed at 180 to 200 ° C but was 
found out the elution was maximum in a 130 to 160 ° C range and 
in particular at 150 ° C. The process I! was thus omitted and the 
boiler warm water was cleaned by the temperature build up pro- 
cess ll only. Starting time was reduced by 40 minutes and 350,000 
yen per starting reduction was achieved. 7 figs., 1 tab. 


20613 (ETDE/JP-mf-1787874, pp. 1403-1412) Improved 
thermal efficiency by expanding SA/H heating steam using 
area. Takeishi, N. (The Tohoku Electric Power Co. Inc., Sendai 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991 
1580p. (In Japanese). In Book of energy conservation examples.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

Medium scale petroleum thermal power station has recently 
shifted to load adjusting operation. in which the power station is 
not started during the day and minimum load operation is 
employed. To improve the thermal efficiency during low load opera- 
tion, the change of the steam source (extraction point) of the vapor 
pressure type steam preheater (SA/H) was studied. The SAVH is 
located between the regenerative type air preheater (called A/H 
and used to recover exhaust heat of the burned gas at outlet of the 
enonomizer and to preheating combustion air) and the forced draft 
fan and preheats the air entering the A/H by the steam to maintain 
the sulfuric acid gas above the dew point. Three systems of auxil- 
lary steam. No.4 extraction steam and No.5 extraction steam are 
used for the heating steam (extraction steam) of the SA/H. and the 
extraction point is changed according to the changes of generator 
output. Presently, the auxiliary steam is supplied when the genera- 
tor output is as low as 150MW. The setting of the differential 
pressure control valve was changed so that No.4 extraction steam 
(medium pressure turbine exhaust) can be supplied at 150MW 
(currently 180MW). Improvement in efficiency was 0.51% of the 
heater and 0.44% of the plant respectively. Cost reduction per year 
was 13,500,000 yen. 4 figs.. 2 tabs 


20614 (ETDEJP-mf-1787874. pp. 1413-1422) Reduction of 
energy and starting time by improving turbine vibration. iseno 
T. (Chubu Electric Power Co. inc., Nagoya (Japan)). Energy Con- 
servation Center. Tokyo (Japan). 4 Feb 1991. 1580p. (in 
Japanese). In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI: NTIS (US Sales Only). 

Turbine vibration was improved to reduce the starting time and 
energy required. Reduction of the starting time is one of important 
tasks of a thermal power station where suspension of starting on a 
daily or weekly basis is required in recent years. Vibration in bear- 
ings increased with the rise in revolutions during starting, and the 
turbine was started at 900 rpm and held for 90 minutes at that 
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speed to restrict generation of vibration. Causes of vibration in- 
cluded unstable bearings, vibration caused by contact of rotating 
body and stationary parts of the turbine, and unbalance of the rotor 
itself. Improvements that followed included improvement of bearing 
outer race clamping method, bearing setting considering the de- 
felction due to the rotor weight, prevention of seal steam pipe 
cooling, adjusted clearance between low pressure casing and rotor, 
and adjusted balance of high rotro revolution. As a result, vibration 
in starting was eliminated and 90 minutes was redcued of the start- 
ing time. Cost saving was 800,000 yen per starting. 5 figs., 5 tabs. 


20615 (ETDE/JP-mf-1787874, pp. 1423-1430) Improvement 
of forced cooling method of super-super critical pressure 
boiler. Morii, K. (Chubu Electric Power Co. Inc., Nagoya (Japan)). 
Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. 
(In Japanese). In Book of energy conservation examples.: No.16 
Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

An improvement of forced cooling method of a super-super criti- 
cal pressure boiler was stated. Before starting boiler repair and 
other works and after stopping the boiler, the boiler was cooled 
forcibly by blowing air by the fan and by circulating water. This 
forced cooling is controlled automatically by a computer but it was 
found out during this automatic control flow that the feed water to 
boiler is heated by the heat recovery affecting the rate of tempera- 
ture drop. The heat recovery was then reduced of the deaerator 
and additional heater, and the combination of each regulator valve 
and set values of the level was changed for effective use of cooling 
at early stage of the condenser. A method was selected consider- 
ing the rate of temperature drop to protect the boiler from excessive 
changes in temperature. The rate of temperature drop was in- 
creased from 28 to 37 ° C per hour and about two hours of cooling 
time was reduced. In value, 1,200,000 yen per cooling was saved. 


20616 (ETDE/JP-mf-1 787874, pp. 1431-1437) Energy saving 
of vaporizer for liquefied gas. Tashiro, F. (Chubu Electric Power 
Co. Inc., Nagoya (Japan)). Energy Conservation Center, Tokyo 
(Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of energy con- 
servation examples.: No.16 Energy Conservation Promotion 
Meeting. Order Number DE91787874. Source: OSTI; NTIS (US 
Sales Only). 

Energy saving during periodic inspection of deaerator for LNG 
was stated. Equipment of this company consists of systmes for re- 
ceiving, storing and vaporizing of LNG and sendout gas system. 
The open rack type vaporizing unit (ORV) uses sea water as its 
heat source. It is necessary to increase the temperature of the 
ORV to normal temperature dunng the periodic inspection, but it 
takes 7 to 10 days to heat up the ORV with the sea water heat so- 
surce and the draining is incomplete. One end of a temporary hose 
was connected to the valve of the piping at inlet of the ORV and 
the other end was connected to mother pipe for purging. The 
counter pressure is applied from the sendout gas pipe to force out 
the liquid of the inlet piping to the mother pipe for purging so as to 
recover the liquid, and the recovered liquid was heated up by the 
input heat of the sendout gas. This eliminates sea water spraying 
and the electric power cost of the sea water pump of the ORV can 
be saved. Seven working days were reduced. Loss of LNG was 
reduced by recovering the LNG. 1,280,000 yen per year was re- 
duced in value, and the safety in work was also improved. 4 figs. 


20617 (ETDE/JP-mf—1 787874, pp. 1439-1446) Energy saving 
of gas turbine compressor by optimum cleaning. Kasai, K. 
(Chubu Electric Power Co. Inc., Nagoya (Japan)). Energy Conser- 
vation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). 
In Book of energy conservation examples.: No.16 Energy Conser- 
vation Promotion Meeting. Order Number DE91787874. Source: 
OSTI: NTIS (US Sales Only) 

Energy saving of a gas turbine compressor was accomplished by 
using optimum cleaning. Contamination of the rotor vanes and sta- 
tor vanes increased as the opeating hours extend, causing reduced 
power generating efficiency. The turbine is usually washed with 
water while it is stopped. To maximize the washing effect, improved 
washing method and economic washing cycles were studied. Warm 
water of 85 © C was found effective for washing turbine instead of 
using water of normal temperature. It was also confirmed that rice 
washing (rice is supplied into the compresor in the low load zone) 
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and the hand wiping of the inlet air guido vane (IGV) were effective. 
To minimize the total of the loss due to lowered performance and 
the loss of changing load due to turbine stop, an optimum washing 
cycle was obtained. It was found out that the most economic fac- 
tors with the least loss are the nine week cycle and operating 
hours equivalent to 1000 hours. Since the effect of the rice wash- 
ing upon the vane coating is not known, 1000-hour operation, 
warm water washing, and hand wiping of IGV are implemented, 
excepting the rice washing. Energy saving in value corresponding 
to 56,000,000 yen per year was achieved. 4 figs., 4 tabs. 


20618 (ETDE/JP-mf—1787874, pp. 1447-1456) Reduction of 
starting loss of condenser by decreasing vacuum buildup 
time. Ichino, S. (The Hokuriku Electric Power Co. Inc., Toyama 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 
1580p. (in Japanese). In Book of energy conservation examples.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI: NTIS (US Sales Only). 

An attempt was made to reduce the starting loss of a condenser 
by shortening the vacuum buildup time. Thermal power generating 
staion of recent years has an important problem of reducing the 
starting time as the difference in demand between day and night 
as well as between seasons grows and number of starting and 
stopping the power station increases. The starting ejector was in- 
troduced and switched over to the main steam ejector when the 
vacuum degree reached about 700mmbg, the reduction of the vac- 
uum buildup was attempted by starting both ejectors when the 
vaccum buildup was started. This method was eftective though the 
working steam pressure slightly drops from the specified value 
when the boiler pressure is 60 kg/cm “. The drop of working steam 
pressure does not affect the functions of the ejectors. About 10 
minutes can be reduced in the warmup starting mode and regular 
starting mode, but the effect of simulaneous starting of two ejectors 
in cold start up mode is doubtful. If applied to the plant starting ex- 
cept for the cold starting, economic effect per starting can be 
37,000 yen or 930,000 yen per year. 6 figs., 4 tabs. 


20619 (ETDE/JP-mf—1787874, pp. 1467-1474) Reduction in 
power consumption through improving operating conditions 
in pumps for water for miscellaneous use. Tamada, Y. (The 
Kansai Electric Power Co. Inc., Osaka (Japan)). Energy Conserva- 
tion Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In 
Book of energy conservation examples.: No.16 Energy Conserva- 
tion Promotion Meeting. Order Number DE91787874. Source: 
OSTI: NTIS (US Sales Only). 

An improvement was made on a continuously operated pump for 
water for miscellaneous use, installed at a thermal power genera- 
tion plant, by means of operating it only when it is required to 
operate, to reduce the power consumption. This pump is designed 
to activate automatically when the water is used at more than 30 
tons per hour, but in fact it has been operated continuously. It was 
revealed the use of more than 30 ton/h water was for cooling the 
blow tank overflow. The blow tank receives high temperature blow 
water flowing in from a boiler turbine, of which overflow is cooled 
down to 50 ° C using the miscellaneous use water to protect the 
downstream piping material (FRP). The pump can now be shut 
down while the boiler turbine is stopped by means of squeezing the 
blow amount into the blow tank from the deaerator. The result was 
a reduction of 600 MWh per year (converted to 150 ki per year of 
crude oil). Also, the deaerator blow amount was reduced through 
adjusting the shaft sealing water amount in the waster feed pump, 
which realized a reduction in the heating steam volume, achieving 
an annual energy saving converted to 645 ki of crude oil. 


20620 (ETDE/JP-mf—1787874, pp. 1485-1492) Promotion of 
energy saving through reducing pressure of 8K auxiliary 
steam. Furukawa, N. (The Kansai Electric Power Co. Inc., Osaka 
(Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 
1580p. (in Japanese). In Book of energy conservation exampies.: 
No.16 Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only) 

Energy saving was promoted through reducing the pressure of 
8K auxiliary steam as the heating source used in an oil burning 
thermal power plant. The 8K auxiliary steam is used as a heating 
source to the burner purge, heavy and crude oil tanks, transfer pip- 
ings, electric dust collecting hoppers, and ash disposal equipment. 
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The heating facility for these consumers is designed assuming a 
winter season condition with the severest air temperatures, hence 
it contains a possibility of improvement. Based on the result of a 
survey on the application and restrictions, including pressure, 
temperature, etc., a possible pressure reduction was sought by cal- 
culations using the lowest air temperature in the past of 0 ° C. The 
result was 5 kg/cm * as the minimum required pressure. Taking 
piping loss and reliability in the pressure controls into account, a 
practical operation pressure was set at 6.5K. A demonstration test, 
with the pressure decreased step by step, indicated no problems 
worth of mention. Reduction in heat dissipation from the drain traps 
and pipings resulted in an energy saving rate of 2.4%, or an an- 
nual reduction of 1.71 million yen. 


20621 (ETDE/JP-mf-1787874, pp. 1493-1500) Reduction in 
power consumption in power plant by improving operation of 
circulating pumps. Fukuda, K. (The Kansai Electric Power Co. 
Inc., Osaka (Japan)). Energy Conservation Center, Tokyo (Japan). 
4 Feb 1991. 1580p. (in Japanese). In Book of energy conservation 
examples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 

An attempt was made on saving energy by improving the opera- 
tion of circulating pumps most largely consuming power during a 
power generation shutdown in a thermal power plant. Energy sav- 
ing during a power generation shutdown is an important challenge 
in the recent trend of increased difference in the power demand 
during day time and night time, causing more frequent shutdowns 
during night time. Two pumps are operated even during a shut- 
down to supply cooling water to the cooling water coolers and 
condensers via sea water booster pumps. As a result of reviewing 
energy saving measures, it was found out that the optimum operat- 
ing value for opening of the variable blades in the pump is 20%, 
and that of the condenser outlet valve is 30% in one pump operat- 
ing for a single condenser line, when variation in the sea water 
level (tide level) at the input of the circulating pumps is taken into 
consideration. Thus, the power consumption of the circulating 
pumps during the power generation shutdown was reduced from 
660 kW before the improvement to 180 kW. Since the operating 
time during one shutdown is six hours, the reduction in the plant 
power consumption per shutdown amounted to 2880 kWh, or an 
annual monetary saving of 8.4 million yen. 15 figs., 3 tabs. 


20622 (ETDE/JP-mf-1787874, pp. 1501-1506) Reduction in 
power consumption in power plant by chemically cleaning wa- 
ter coolers. Kitaura, H. (The Kansai Electric Power Co. Inc., 
Osaka (Japan)). Energy Conservation Center, Tokyo (Japan). 4 
Feb 1991. 1580p. (In Japanese). In Book of energy conservation 
examples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OST!; NTIS (US Sales Only). 

An energy saving was realized through chemically cleaning the 
water coolers used in a thermal power plant. The cooling water 
system in the plant is used to cool hydraulic fluid for turbine bear- 
ings, and other devices, and is kept constantly below 35 ° C by 
means of exchanging its heat with the sea water. Scale deposition 
in the cooling water side of the coolers as a result of use for an ex- 
tended period of time reduces the efficiency, which was dealt with 
by operating full number of the pumps during the summer season 
(sea water side of the coolers is cleaned by brushing at the period- 
ical inspection). Accordingly, an attempt was made to restore the 
cooler performance by means of chemically cleaning the coolers, 
and reduce the number of operating pumps. To achieve effective 
cooling, hydrochloric acid at a concentration of 5% was used at a 
cleaning flow velocity of 0.1 m/s. Small pipes removed of scales in 
a chemical cleaning of five hour circulation restored their clieanli- 
ness from 45% to 90%. The cooling water temperature was 
reduced during the summer season, resulting in higher reliability. 
The operating hours with the increased number of operating pumps 
were reduced by 500 hours, and an annual energy saving of 
58000 kWh was achieved. 


20623 (ETDE/JP-mf—1787874, pp. 1507-1515) Reduction in 
starting time associated with No.1 and No.2 generators 
stopped in weekends. Asano. M. (The Chugoku Electric Power 
Co. Inc., Hiroshima (Japan)). Energy Conservation Center. Tokyo 
(Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of energy con- 
servation examples.: No.16 Energy Conservation Promotion 


Meeting. Order Number DE91787874. Source: OSTI; NTIS (US 
Sales Only). 

An energy saving was attempted by means of reducing the start- 
ing time of No.2 generator as a result of stopping it in weekends in 
an oil burning thermal power pliant. The recent trend requires an in- 
crease in the number of shutdown and actuation of generators as 
a means of adjusting thermal power loads, which develops a prob- 
lem of reducing the starting loss. A large time variation occurs from 
rise in vacuum to the water feed pump starting, and from the boiler 
ignition to the turbine starting. Improvements were discussed under 
a condition that the limit affecting the thermal stress is not ex- 
ceeded. Because it was found out that the dissolved oxygen level 
of 200 ppB or lower can be assured even if the condenser vacuum 
is altered from 720 mmHg to 710, the feed water pumps are now 
started at 710. By means of raising the boiler temperature rise rate 
to the maximum specified value, and changing the time for the 
computer to start controlling the stable steam temperature, the tur- 
bine starting time was attempted to occur earlier. Thus, the starting 
time was reduced from six hours to five hours. This has resulted in 
a reduction of 6 kl of fuel per one weekend starting, 6 MWh of 
power, or an annual loss reduction of 6.2 million yen. 


20624 (ETDE/JP-mf—1787874, pp. 1517-1523) Reduction in 
raw material cost by means of changing air system at outlet of 
oxidation tower in stack gas desulfurization equipment. Ka- 
matani, K. (The Shikoku Electric Power Co. Inc., Kochi (Japan)). 
Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. 
(In Japanese). In Book of energy conservation examples.: No.16 
Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

Raw material cost was reduced as a result of changing the air 
system at the outlet of an oxidation tower in a stack gas desulfur- 
ization equipment. A desulfurization equipment uses sodium sulfite 
as an absorbent to absorb sulfur in the stack gas, and remove it as 
gypsum. A reaction takes place in an absorption tower between 
the oxygen and sodium sulfite contained in the boiler stack gas 
and air exited from the oxidation tower, producing mirabilite. 
Mirabilite, which has no absorbing effect, is regenerated so that its 
concentration is not excessive in the absorbent fluid (processes of 
mirabilite conversion using sulfuric acid, and double decomposition 
using limestoe). In order to decrease this regeneration load, and to 
reduce the material cost for sulfuric acid and limestone, the desti- 
nation of the air exited from the oxidation tower was changed from 
the currently operating No.2 absorption tower to the No.1 tower, 
which is being shut down. This has resulted in producing and re- 
moving mirabilite at 25 kg/h in the No.1 tower from the air exited 
trom the oxidation tower, or 29 tons annually. The deterioration of 
the absorbent performance was prevented as much as the 
mirabilite removal, and the consumption of sulfuric acid and lime- 
stone in the regeneration processes was reduced annually by 46 
tons respectively. 1 fig., 2 tabs. 


20625 (ETDE/JP-mf—1787874, pp. 1525-1530) Energy-saving 
through reducing pyrite discharge trom No.1 pulverizer at 
Saijo Power Generation Plant. Hamano. Y. (The Shikoku Electric 
Power Co. Inc., Kochi (Japan)). Energy Conservation Center, 
Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI: NTIS 
(US Sales Only). 

An energy saving was achieved by means of reducing the pyrite 
discharge from the No.1 pulverizer (mill) at the coal and heavy oil 
single burning and mixed burning thermal power generation plant. 
Discharged pyrite contains abundantly coal dust as well as foreign 
materials. The amount of its daily discharge is approximately 3 
tons, disposed as wastes though having a calorific power of 4000 
kcaVkg. Pulverized coal is blown up by the air fed from the bottom 
of the mill. and fine powders are sent to the burner after screening 
Foreign materials and coal not having been blown up at this time 
are stored in a hopper outside the machine, and treated by high 
pressure water. To reduce the pyrite discharge. the area of the 
blow-up opening was reduced to increase the flow velocity of pri- 
mary air. The resultant effect was so large that the pyrite discharge 
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amount was reduced to 2 tons a day, with its calorific power re- 
duced. The effect was a reduction of coal at 371 tons annually, or 
a converted calorie of 2613 x 10 © kcal. 5 figs. 


20626 (ETDE/JP-mf—1787874, pp. 1531-1537) Reduction in 
operating power cost for stack gas desulfurization equipment. 
Kono, J. (The Shikoku Electric Power Co. Inc., Kochi (Japan)). En- 
ergy Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in 
Japanese). In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

A reduction was achieved in power operating cost for a stack 
gas desulfurization equipment at a thermal power plant. The desul- 
furization equipment is a wet magnesium-gypsum process for both 
No. 1 and No. 2 generators, treating the whole quantity of gener- 
ated stack gas. Discussions were made on reducing the operating 
power cost for gas exhaust fans through reducing the draft loss at 
the mist eliminator located in the return line of a dust collector. In- 
creasing the frequency of automatic water washing alone has a 
limit, hence the pressure was raised from 2k to 3k. Taking into ac- 
count the pump performance and other factors, the washing 
header was modified split into two to the right and left sides. Also 
since the agitating machine can be restarted without a problem 
even if the slurry concentration reaches about 4% in the 
emergency tank which stores the system fluid temporarily for a pe- 
riodical inspection, the agitation machine is now shut down during 
the inspection. Furthermore, the number of aeration blower opera- 
tion was reduced, which flows down slaked lime smoothly from the 
service hopper. The total power requirement was reduced to 
148,000 kwh. 5 figs., 4 tabs. 


20627 (ETDE/JP-mf-1787874, pp. 1539-1547) Effective 
method of supplying shaft bearing cooling water. Uchimura, K. 
(The Kyushu Electric Power Co. Inc., Fukuoka (Japan)). Energy 
Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in 
Japanese}. In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

An improvement was made on method of supplying shaft bearing 
cooling water in a oil burning thermal plant to reduce the plant 
power consumption. Because of the recent diversification of energy 
sources, and the increased difference between daytime and night- 
time power demands, the utilization of No. 1 generator was 
decreased, and is shut down for an extended period of time, ex- 
cepting the summer season. During that period, the shaft bearing 
cooling water supply is stopped. and the parts are stored with wa- 
ter filled to prevent corrosion. However, there is some leakage, 
which is made up by pump feeding. Even though the make-up 
amount is small, the pump is operated continuously, resulting in 
much waste. As a result of various discussions and tests, a 
method of intermittently operating the shaft bearing cooling water 
feed pump was adopted, which renders no operational problems, 
and is capable of reducing the plant power consumption. The tacil- 
ity was modified partly for automatic operation. The cooling water 
was made up smoothly, maintaining the system storage sufficiently 
stable. The intermittent operation requires very little monitoring. 
The plant power consumption was reduced by 21.5 kWh daily, or 
100,000 kWh annually for an annual monetary saving of 2.5 million 
yen. 4 figs., 4 tabs. 


20628 (ET DE/JP-mf—1 787874, pp. 1549-1557) Energy saving 
by means of controlling rotation of sea water pump. Hatano, Y. 
(Tokyo Gas Co. Ltd., Tokyo (Japan)). Energy Conservation Center, 
Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of 
Energy Conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OST!; NTIS 
(US Sales Only). 

An energy saving was realized by adopting a sea water pump 
rotation control (VVVF) at an LNG storage base. The VVVF is an 
equipment to change optionally the voltage and frequency ted to 
electric motors. The base has five sea water pumps, each having 
9500 ton/h capacity. serving four open rack vaporizers (ORV) of 
100 tor/h capacity for urban gas, and four ORV ' s of 120 toh 
capacity for power generation fue!. The number of pump operation, 
and the sea water flow rate adjusting valves in individual ORV ‘ s 
are controlied automatically by a computer. One of the five pumps 
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was applied with the VVVF. It was found out that, even if any other 
constant rotation pump is tripped, the flow rate decrease can be 
suppressed to a level equivalent to the conventional case, if the ro- 
tation controlled pump is accelerated rapidly within one second. 
Accordingly, the commercial power supply line was so arranged 
that it can be switched without a momentary shock to assure the 
supply reliability. A morit of saving energy was obtained at 4.66 
million kWh annually, or 62 million yen annually. 8 figs., 1 tab. 


20629 (ETDE/JP-mf—1787874, pp. 1559-1567) Energy saving 
by introducing regional cooling and heating system in Sakae 
3-chome area. Kondo, O. (Toho Gas Co. Ltd., Nagoya (Japan)). 
Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. 
(In Japanese). In Book of energy conservation examples.: No.16 
Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

An energy saving was achieved by introducing a regional cooling 
and heating system. The Sakae area in Nagoya City was selected 
as an area advancing in urbanization, and high in thermal load 
density. The buildings subjected to the supply were the five build- 
ings having a total floor area ranging trom 19,900 m @ to 49,600 m 
2 a total floor area of 263,400 m *. Because of the users ‘ thermal 
needs varying largely from several hundred to several thousand RT 
‘'s, the number of supply units was divided to such as it can fully 
comply with each load, and considerations were given to stable 
supply. On the one hand, dividing the number will cause the con- 
trol made more complex, and high in cost. Therefore, an optimum 
division was sought using a simulation. Also, the waste heat from 
cogeneration of gas engine operations was used as part of the re- 
gional heating sources to save the energy. The advantages of the 
regional heating using concentrated heat supply machine system 
as compared to the individual machine system resulted in saving 
25 million yen annually, and the effect of utilizing the cogeneration 
waste heat in 13 million yen annually, plus a reduction of the 
maintenance seven personnel in 35 million yen annually. The in- 
vestment of 560 million yen will be paid in 7.6 years. The efforts 
also contributed to air pollution prevention, space saving, and dis- 
aster prevention. 3 figs., 2 tabs 


20630 (ETDE/JP-mf—1 787874, pp. 1569-1678) Effective heat 
energy utilization using adsorption type freezing machine. Na- 
gai, T. (Nihon Gas corp., Toyama (Japan)). Energy Conservation 
Center, Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book 
of energy conservation examples.: No.16 Energy Conservation 
Promotion Meeting. Order Number DE91787874. Source: OSTI; 
NTIS (US Sales Only). 

An attempt was made to save energy by means of utilizing waste 
heat from gas engines to drive gas pressure supplying machines 
used at an urban gas manufacturing plant. Six electric motor driven 
machines and two gas engine driven machines are installed, of 
which warm waste water of 75 ° has been utilized. Because of im- 
possibility of adding electric motors because of limitation from the 
contracted electric power amount, more gas engines were installed 
to meet the increasing urban gas demand. In order to recover the 
increased capital cost through expense reduction, the waste heat 
from the engine warmed-up water was effectively used to drive 
freezing machines to cool pressurized urban gas. The warm water 
temperature changed in a range of 70 to 80 ° C. Freezing ma- 
chines of absorption and adsorption types were compared, and the 
adsorption type machine using solid adsorbent was adopted. This 
is because the machine of this type has good COP in the vicinity 
of 75 © C is stable against temperature variations, can be used in 
a cold water of 5 © C or lower, and is easy to maintain. An overall 
heat efficiency of 83.8% was achieved, which resulted in an annual 
expense reduction of 1.6 million yen, and an installation cost of 8 
million yen, with a pay-up of five years. 15 figs. 


20631 (ETDE/JP-mf—1787874, pp. 1597-1584) Total NWC 
power-up at NTT Shizuoka. Okamoto, |. (Nippon Telegraph and 
Telephone Corp., Tokyo (Japan)). Energy Conservation Center, 
Tokyo (Japan). 4 Feb 1991. 1580p. (In Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

Power saving done at Shizuoka Center of Nippon Telegraph and 
Telephone Public Corporation is described. Energy saving using 





man ' s labor, and another not requiring man ' s labor, such as im- 
proving load facilities, and modifying power installations were both 
tackled with. Because elevators are used even for going from the 
first floor to the second floor, an integrated power and count check 
system was introduced. Power cost was suppressed by means of 
running the freezing machines nighttime through use of heat stor- 
age tanks. A remote control was introduced to reduce power to 
operate nighttime no-load operating installations. By means of in- 
serting capacitors in the secondary side, the power factor was 
improved, resulting in power cost reduction. In addition, reduction 
in wasteful illuminations, disperse power feeding, disperse air con- 
ditioning, peak load cutting by demand control, and nighttime 
shut-down of load equipment result in the effect of total energy 
saving in an amount of 15 million yen (construction cost for 42 mil- 
lion yen). Much of monthly power charge is expended during the 
summer, particularly for air conditioning, which will be the subject 
of continued effort of energy saving. 


20632 (ETDE/JP-mf—1787874, pp. 1585-1589) Use of in- 
verter to reduce power consumed for room cooling. Honda, T. 
(Nippon Telegraph and Telephone Corp., Tokyo (Japan)). Energy 
Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. (In 
Japanese). In Book of energy conservation examples.: No.16 En- 
ergy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

Reduction in power consumption was attempted at Hokuriku 
Center of Nippon Telegraph and Telephone Public Corporation. The 
air conditioning installation in the office building is used mainly for 
cooiing office work rooms, but there is a data machine room which 
requires through-the-year cooling, thereby the secondary cooling 
water pumps are operated continuously all through a year. 
Therefore, an inverter system was introduced to reduce power re- 
quirement by means of operating the pumps at a lower frequency 
through use of the inverter, when no cooling is required in the office 
work rooms. The period of time requiring cooling of the office work 
rooms is between July and September, and that too, only in day 
time. Therefore, the cooling water valves for the office work room 
air conditioning are opened, and operated at 60 Hz during the room 
cooling period. When the air conditioning is shut down at night, the 
system is operated at 50 Hz only for the machine room. During the 
months from October to June of the next year, the cooling water 
valves for the office work room air conditioning are closed, and op- 
erated at 43 Hz whole day. These efforts have resulted in reducing 
the annual power cost of 1.84 million yen. The inverter installation 
cost of 0.65 million yen was paid up in about 4.2 months. 


20633 (ETDE/JP-mf—1 787874, pp. 1591-1597) Power saving 
by means of changing poles in air conditioning tan motor. 
Yao, Y. (Nippon Telegraph and Telephone Corp., Tokyo (Japan)). 
Energy Conservation Center, Tokyo (Japan). 4 Feb 1991. 1580p. 
(in Japanese). In Book of energy conservation exampies.: No.16 
Energy Conservation Promotion Meeting. Order Number 
DE91787874. Source: OSTI; NTIS (US Sales Only). 

Power saving done at Chugoku Center of Nippon Telegraph and 
Telephone Public Corporation is described. Keeping its pace with 
the advancement of communications equipment digitalization, its 
cooling load is increasing. General air conditioning equipment sup- 
plies heat either through ducts or directly by use of air blowers. 
Those air blowers are operated constantly regardless of what room 
temperature adjusters indicate. Energy saving was attempted by 
operating these air blowers only when required, and at minimum 
required air volume. Because of the facts that the control of com- 
pressors in existing air conditioning equipment requires only on/off 
selection, the air volume needs not be adjusted in multiple steps, 
and an inverter control requires noise prevention measures against 
the communications equipment, the system to vary the air volume 
was decided on adoption of pole conversion. A pole converting 
motor has the same size as existing air blower motor, requiring 
only simple replacement work, and low cost. An annual power sav- 
ing was achieved at 57000 kWh, or 1.26 million yen. 1 fig., 1 tab. 


20634 (EUR-12258) Installation for the recovery and re- 
.use of high energy glass waste materials. Demonstration 
project. Paolacci, A. Commission of the European Communities, 
Luxembourg (Luxembourg). 1989. 60p. (in FR, IT). Contract 
BM/024/85/IT. Source: OSTI; NTIS (US Sales Only). 
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This demonstration project concerns an installation designed to 
optimize the use of energy in a glass manufacturing business, 
which produces high quality goods. A new oven was constructed 
which would maintain the high output quality while achieving en- 
ergy savings. The removal of glass from the continuous feed oven 
is made by a robot whose movement is controlled about 6 axes. 
The aim of the project is to recover 3000 kg of glass per day, 
which would constitute a significant energy saving when compared 
to the total energy consumption and operating costs. 


20635 (EUR-13085) An integrated design for a liquid milk 
plant using ice-bank technology for load spreading: Final 
report. Kerkhoff, T. (Premier Dairies Ltd., Dublin (ireland)). Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
Directorate General Telecommunications, Information Industries 
and Innovation; Premier Dairies Ltd., Dublin (ireland). 1990. 22p. 
Sponsored by Commission of the European Communities, Brussels 
(Belgium). Contract No. EE/219/87/IR. Source: OSTI; NTIS (US 
Sales Only); Office for Official Publications of the European Com- 
munities, 2, rue Mercier, L-2985 Luxembourg; Price: ECU 5. 

The incorporation of ice storage to a chilled water system will 
even out the energy profile by removing the random switching in 
and out of refrigeration compressors while maintaining chilled water 
temperatures at just over O°C without the use of anti-freeze solu- 
tions. With chilled water temperatures this low and by extending 
the heat transfer surfaces, the system enables product (in this 
case milk) to be cooled to under 2°C. The demonstration project 
has proved that a dairy processing 300,000 litres of milk per day 
can reduce its electricity consumption for cooling by 40% and 
transfer all of its compressor power to the cheaper off-peak elec- 
tricity period. The maximum electricity demand for the dairy has 
been reduced from 1.5 MW to 1.1 MW and the total night electric- 
ity consumption is now 50% of that during the day where 
previously it was under 25%. The economic viability of the project 
is good and for replication would give a simple payback period for 
the capital investment required of between 3 to 4 years. When 
considering a new installation or additional capacity, the payback 
period would be as low as 1 to 2 years and could quite possibly be 
lower dependent on the physical layout of the piant. 1 fig., 3 tabs. 


20636 (NEI-DK-534) Calculation of raw materials, energy 
consumption and environmental exposure in relation to the 
production and disposal of glass, sheet metal and polypropy- 
lene plastic packing. Skrift. Roskilde Universitetscenter. Institut 
for Biologi og Kemi, 15. Skibsted, U.; Jacobsen, N.J. Roskilde Uni- 
versitetscenter (Denmark). Inst. for Biologi og Kemi. 1990 16p. (in 
Danish). Order Number DE91792968. Source: OSTI; NTIS (US 
Sales Only). 

A method for evaluation of the environmental consequences of 
the production and disposal of glass, sheetmetal and polypropylene 
in which item is evaluated as integrated in the society. The method 
has been used on 10,000 3/4 | plastic packages, 1 polypropylene 
plastic bucket and a metallic can. (CLS). 


20637 A method of electric field flow fractionation wherein 
the polarity of the electric field is periodically reversed. 
Stevens, F.J. To Dept. of Energy. 15 Mar 1990. PAtent application 
7-494,074(87). 47p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. Order Number 
DE91011642. Source: OSTI; NTIS; GPO Dep. 

Field flow fractionation, a method obtaining high resolution sepa- 
rations of organic and inorganic colloids and soluble molecules, 
has been known in the art for approximately twenty years. The 
term field flow fractionation uses the word field in a generic sense. 
The field may comprise an electric field, a temperature gradient, a 
pH gradient, gravitational sedimentation or sedimentation through 
the application of a centrifugal force. The field is made to act upon 
a flowing solution or colloidal suspension and causes segregation 
or fractionation of the solute molecules or colloid particles. A novel 
method of electric field flow fractionation for separating solute 
molecules from a carrier solution is disclosed. The method of the 
invention utilizes an electric field that is periodically reversed in po- 
larity, in a time-dependent, wave-like manner. The parameters of 
the waveform, including amplitude, frequency and wave shape may 
be varied to optimize separation of solute species. The waveform 
may further include discontinuities to enhance separation. 11 figs. 
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20638 (PNL-7694) Catalysis-by-design impacts assess- 
ment. Fassbender, L.L. (Pacific Northwest Lab., Richland, WA 
(USA)); Young, J.K.; Sen, R.K. Pacific Northwest Lab., Richland, 
WA (USA). May 1991. 99p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC06-76RL01830. Order Number 
DE91013280. Source: OSTI; NTIS; GPO Dep. 

Catalyst researchers have always recognized the need to de- 
velop a detailed understanding of the mechanisms of catalytic 
processes, and have hoped that it would lead to developing a the- 
oretical predictive base to guide the search for new catalysts. This 
understanding allows one to develop a set of hierarchical models, 
from fundamental atomic-level ab-initio models to detailed engi- 
neering simulations of reactor systems, to direct the search for 
optimized, efficient catalyst systems. During the last two decades, 
the explosions of advanced surface analysis techniques have 
helped considerably to develop the building blocks for understand- 
ing various catalytic reactions. An effort to couple these theoretical 
and experimental advances to develop a set of hierarchical models 
to predict the nature of catalytic materials is a program entitled 
“Catalysis-by-Design (CRD).” In assessing the potential impacts of 
CBD on US industry, the key point to remember is that the value of 
the program lies in developing a novel methodology to search for 
new catalyst systems. Industrial researchers can then use this 
methodology to develop proprietary catalysts. Most companies in- 
volved in catalyst R&D have two types of ongoing projects. The 
first type, what we call “market-driven R&D,” are projects that sup- 
port and improve upon a company’s existing product lines. Project 
of the second type, “technology-driven R&D,” are longer term, in- 
volve the development of totally new catalysts, and are initiated 
through scientists’ research ideas. The CBD approach will impact 
both types of projects. However, this analysis indicates that the 
near-term impacts will be on “market-driven” projects. The conclu- 
sions and recommendations presented in this report were obtained 
by the authors through personal interviews with individuals involved 
in a variety of industrial catalyst development programs and 
through the three CBD workshops held in the summer of 1989. 34 
rets., 7 figs., 7 tabs. 
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Refer also to citation(s) 19863, 20050, 20230, 20370, 20494, 
20513, 20655, 20656, 20699 


20639 (CONF-9010367—, pp. 181-184) Study on seepage 
water circulation in landfill waste disposal site. Hosomi, M. 
(National Institute for Environmental Studies, Tsukuba (Japan)); 
Nakasugi, O. Japan Society of Waste Management Experts, Tokyo 
(Japan). 29 Oct 1990. 455p. (in Japanese). From 1. annual confer- 
ence of the Japan Society of Waste Management Experts 
(JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of the 
1st annual conference of the Japan Society of Waste Management 
Experts. Order Number DE91778366. Source: OSTI; NTIS (US 
Sales Only). 

The report presents a study on the treatment of seepage water 
discharged from the waste layer in a landfill waste disposal site 
and on seepage water circulation as a method for accelerating the 
stabilization of waste in a landfill site. Seepage water circulation is 
intended to feed seepage water back onto or into the waste layer 
so that water is distibuted uniformly over the waste layer. Study re- 
sults show that seepage water circulation can effectively remove 
those organic substances which are associated with BOD and 
COD. In Japan, seepage water circulation is mainly performed by 
spreading water over the landfill site with the aim of reducing the 
amount of seepage water through evaporation. Circulation also 
serves to accelerate the generation of gas such as methane and 
carbon dioxide. Circulation causes a depression, which acts as a 
total index reflecting not only biological and chemical reactions but 
also physical processes. It is also found that the acidic fermenta- 
tion which occurs during the landfill stabilization process can be 
promoted by properly controlling the pH value. 2 tabs. 


20640 (DEFU-TR-284) Electricity model-households qual- 
ity control version 0.51. Moeller, J. Danske Elvaerkers Forenings 
Udredningsafdeling (DEFU), Lyngby (Denmark). Jun 1990. 13p. (in 
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Danish). Order Number DE91792984. Source: OSTI; NTIS (US 
Sales Only). 

An evaluation of the quality of FLMODEL — bolig version 0.51 
which operates with living areas defined in accordance with type of 
home and locality. The quality control is reckoned by comparing 
the values found by model calculations with the known values. Cal- 
culated electricity consumption, consumption increase, coverage 
percentages and sales data for domestic appliances and consumer 
age groups form the basis of the comparisons. In the case of elec- 
tricity, consumption is partly reckoned in relation to all households 
all over the country and partly with regard to the type of home and 
whether it is located East or West of the straits dividing Funen 
from Zealand. (AB). 


20641 (DEFU-TR-284-bilag) Electricity model-households 
quality control version 0.51: Supplementary report. Moeller, J. 
Danske Elvaerkers Forenings Udredningsafdeling (DEFU), Lyngby 
(Denmark). Jun 1990. 68p. (in Danish). Order Number 
DE91792985. Source: OSTI; NTIS (US Sales Only). 

A supplement to FLMODEL-bolig kvalitetskontrol version 0.51 (a 
quality control of a model for calculating domestic electricity con- 
sumption in Denmark) which contains graphs illustrating the 
calculated data covering the periods 1975 and 1980 through 1988. 
(AB). 


20642 (DOE/CE/28311-T1-Vol.1) The demonstration of 
demand-based conservation measures by northeastern rural 
utilities: Volume 1. Bangor Hydro-Electric, ME (USA). 15 Feb 
1991. 151p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG01-89CE28311. Order Number DE91013325. Source: 
OSTI; NTIS; GPO Dep. 

Bangor Hydro-Electric Company (BHE) is an investor-owned 
electric utility located in the city of Bangor, Maine, serving cus- 
tomers in 4 rural counties of coastal and east central Maine. Since 
the early 1980’s BHE has actively investigated and implemented 
demand side management programs in order to augment its mix of 
energy services. BHE completed its first major integrated resource 
planning effort in December of 1987 with the help of LCG Consut- 
ing of Los Altos, California. When the Department of Energy 
announced this grant program, BHE applied for a grant in order to 
fund the update of the 1987 study using the results of research 
projects. BHE also wanted to make this comprehensive evaluation 
more proactive in nature, consciously modifying the system load 
shape in order to minimize the price of electricity while simultane- 
ously increasing the energy services options available to 
customers. This summary report is intended to illustrate the pro- 
cess BHE went through to fulfill the requirements of the grant and 
to comment on key aspects of the DOE Project Report and the 
other various Supplemental Reports that we used as inputs to the 
main report. 24 figs., 38 tabs. 


20643 (DOE/CE/28311—T1-Vol.2) The demonstration of 
demand-based conservation measures by northeastern rural 
utilities: Volume 2. Bangor Hydro-Electric, ME (USA). 15 Feb 
1991. 503p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG01-89CE28311. Order Number DE91013324. Source: 
OSTI; NTIS; GPO Dep. 

Bangor Hydro-Electric Company (BHE) is an investor-owned 
electric utility located in the city of Bangor, Maine, serving cus- 
tomers in 4 rural counties of coastal and east central Maine. Since 
the early 1980's BHE has actively investigated and implemented 
demand side management programs in order to augment its mix of 
energy services. BHE completed its first major integrated resource 
planning effort in December of 1987 with the help of LCG Consut- 
ing of Los Altos, California. When the Department of Energy 
announced this grant program, BHE applied for a grant in order to 
fund the update of the 1987 study using the results of research 
projects. BHE also wanted to make this comprehensive evaluation 
more proactive in nature, consciously modifying the system load 
shape in order to minimize the price of electricity while simultane- 
ously increasing the energy services options available to customers. 
This summary report is intended to illustrate the process BHE went 
through to fulfill the requirements of the grant and to comment on 
key aspects of the DOE Project Report and the other various Sup- 
plemental Reports that we used as inputs to the main report. 





20644 (DOE/CE/28311-T1-Vol.3) The demonstration of 
demand-based conservation measures by northeastern rural 
utilities: Volume 3. Bangor Hydro-Electric, ME (USA). 15 Feb 
1991. 537p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG01-89CE28311. Order Number DE91013323. Source: 
OSTI; NTIS; GPO Dep. 

Bangor Hydro-Electric Company (BHE) is an investor-owned 
electric utility located in the city of Bangor, Maine, serving cus- 
tomers in 4 rural counties of coastal and east central Maine. Since 
the early 1980’s BHE has actively investigated and implemented 
demand side management programs in order to augment its mix of 
energy services. BHE completed its first major integrated resource 
planning effort in December of 1987 with the help of LCG Consuk- 
ing of Los Altos, California. When the Department of Energy 
announced this grant program, BHE applied for a grant in order to 
fund the update of the 1987 study using the results of research 
projects. BHE also wanted to make this comprehensive evaluation 
more proactive in nature, consciously modifying the system load 
shape in order to minimize the price of electricity while simultane- 
ously increasing the energy services options available to customers. 
This summary report is intended to illustrate the process BHE went 
through to fulfill the requirements of the grant and to comment on 
key aspects of the DOE Project Report and the other various Sup- 
plemental Reports that we used as inputs to the main report. 


20645 (DOE/CE/30839-T5) Pyrolyzer slag reuse evaluation. 
Weyand, T.E. (Pittsburgh Mineral and Environmental Technology, 
Inc., New Brighton, PA (USA)). Westinghouse Electric Corp., Madi- 
son, PA (USA). Waste Technology Services Div.; Pittsburgh 
Mineral and Environmental Technology, Inc., New Brighton, PA 
(USA). 7 Dec 1990. 26p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FC01-85CE30839. Order Number 
DE91012740. Source: OSTI; NTIS; GPO Dep. 

Westinghouse Electric Waste Technology Services Division has 
evaluated the feasibility of processing municipal incinerator ash in 
its pyrolyzer to produce a nonhazardous slag product. The purpose 
of the scoping work reported here was to evaluate the potential 
reuse applications for such a glassy slag in various high-volume 
reuse markets. The specific evaluations requested involved physi- 
cal property testing of three slags identified as Combined Ash, Air 
Cooled; Fly Ash, Water Cooled; and Fly Ash, Air Cooled. PMET 
was requested to evaluate reuse potential and general economics 
for the use of such material as Portland cement aggregate, asphalt 
paving aggregate, and as feedstock for the production of structural 
clay products and in the production of glass fiber and felt products. 


20646 (DOE/IR/05106-T134) Energy planning tor economic 
development: Energy Task Force of the Urban Consortium for 
Technology Initiatives. O’Sullivan, T.; Engel, R.; Broomhead, C. 
San Francisco Public Utilities Commission, CA (USA). Bureau of 
Energy Conservation. [1989]. 137p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FG02-781R05106. Order Number 
DE91013429. Source: OSTI; NTIS; GPO Dep. 

In recent years San Francisco has conducted a number of major 
energy management programs. Many of these programs have in 
common the idea that efficiency improvements in energy use by 
the community will lead to wider economic benefits. The present 
project, undertaken with the support of the Urban Consortium En- 
ergy Task Force, examines this idea of economic benefit in greater 
depth. The project began with three overall goals: To examine how 
local community economic development goals can be support 
through the improved management of energy resources; to in- 
crease awareness in government, local businesses and in the 
community of the linkages between energy efficiency and eco- 
nomic development; and for a specific case study area, to inform 
and influence long-term planning policies which have energy- 
related components affecting the local economy. The premise is 
that a city’s ability to retain or attract businesses, to create jobs, to 
enhance its tax base, and to remain economically competitive, is to 
some degree contingent upon its ability to manage energy costs 
and availability. 37 refs., 10 figs., 11 tabs. 


20647 (DOE/IR/05106-T138) Evaluation and comparison of 
selected household hazardous waste collection facilities: En- 
ergy Task Force of the Urban Consortium for Technology 
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Initiatives. Burke, M; Brogan, J.A.; Sepanski, L.M. Seattle City Of- 
fice for Long-Range Planning, WA (USA). May 1990. 123p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-781R05106. Order Number DE91013433. Source: OSTI: 
NTIS; GPO Dep. 

In 1988 the City of Seattle’s Office for Long-range Planning and 
the Solid Waste Utility implemented a permanent household 
hazardous waste collection program in an effort to decrease haz- 
ardous waste disposal in municipal solid and liquid waste streams. 
A detailed description of this program may be found in “Household 
Hazardous Waste: Implementation of a Permanent Collection Fa- 
cility,” published by the Urban Consortium Energy Task Force. An 
integral part of Seattle's Household Hazardous Waste collection 
effort is a three part evaluation strategy that includes: an assess- 
ment of the effectiveness of the permanent facility; a comparison of 
the city’s facility with other HHW collection programs; and a user 
survey to evaluate customer satisfaction and compare the Seattle 
and King County collection approaches. This evaluation strategy 
was conducted during Year 10 of the Urban Consortium Energy 
Task Force, and its results are document in this report. Several dif- 
ferent collection programs were compared during the evaluation. 
22 refs., 23 figs., 25 tabs. 


20648 (DOE/IR/05106-T140) Integrating energy efficiency 
into municipal purchasing decisions: Computerizing procure- 
ment choices. Pratt, D. (Seattle City Light, WA (USA)): Castillano, 
M. Urban Consortium for Technology Initiatives (USA). Energy Task 
Force; Seattle City Light, WA (USA). Dec 1989. 132p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract FG02- 
781R05106. Order Number DE91013435. Source: OSTI; NTIS; 
GPO Dep. 

Municipal purchases routinely include energy consuming items. 
To lessen electricity needs and costs, Seattle City Light, Settle’s 
municipal electric utility, researched integrating energy efficiency 
into purchasing. Life cycling costing (LCC) brings cost savings and 
energy efficiency awareness, and Washington State and King 
County already require it for some purchases. Accordingly, and 
easy-to-use computerized prototype LCC system was developed 
tor Seattle. When submitting bids, vendors must provide some 
additional cost and energy use information which is entered on- 
screen into the computer and stored. When required, reports that 
rank bids by annualized LCCs are printed. so that competing prod- 
ucts are compared by their true lifetime economic costs. At present 
a small pilot program is being developed at City Light to test imple- 
mentation of the system. The results of the pilot program will be 
published as an addendum to this report by December, 1990. The 
system is quite suitable for all municipalities because assumptions 
used in calculations (prices, discount rates, real cost escalation, 
etc.) can easily be changed. We recommend its use to save en- 
ergy and reduce costs. 15 refs. 


20649 (DOE/IR/05106—-T148) Wastewater treatment process 
energy optimization: A study of the control of blowers and 
other loads at a plant in Houston, Texas. Garrett, M.T. Jr. Urban 
Consortium for Technology Initiatives (USA). Energy Task Force; 
Houston, City of, TX (USA). 30 Apr 1990. 60p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG02-781R05106. 
Order Number DE91013443. Source: OSTI; NTIS; GPO Dep. 

The objective of this project was to develop a program at the 
Sims South Wastewater treatment plant that would optimize energy 
usage without any sacrifice of effluent quality. It is proposed to 
adapt this program in the future for use at the City of Houston's 34 
other wastewater treatment plants. The Texas Eastern Transmis- 
sion Corporation provided assistance in a Hazard and Operability 
analysis of air compressor starting, operation and stopping. This 
study resulted in a design considered safe by the City and the 
blower manufacturer. The blower controls were modified, imple- 
menting the recommendations of the study. Power meters were 
furnished and installed by Houston Lighting and Power Co. to mon- 
itor energy use and demand. Because of construction delays, only 
a brief period of manufacturing after implementation of automatic 
control was possible. Compressor start-up from a single input sig- 
nal has worked properly. Dissolved oxygen control has resulted in 
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an indicated saving of 5,000 kWh/day out of 37,500 kWh/day giv- 
ing a pay back time of 5 years. This indicated energy saving has a 
value of $4,000 per month. 5 refs., 16 figs., 2 tabs. 


20650 (DOE/IR/05106-T150) Hydraulic waste energy recov- 
ery: A technical report. Lederer, C.C. (Detroit Buildings and 
Safety Engineering Dept., MI (USA)); Thomas, A.H.; McGuire, J.L. 
Urban Consortium for Technology Initiatives (USA). Energy Task 
Force; Detroit Buildings and Satety Engineering Dept., MI (USA). 
Dec 1990. 84p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG02-78IR05106. Order Number DE91013445. 
Source: OSTI; NTIS; GPO Dep. 

Water distribution systems are typically a municipality's largest 
consumer of energy and greatest expense. The water distribution 
network has varying pressure requirements due to the age of the 
pipeline and topographical differences. Certain circumstances re- 
quire installation of pressure reducing devices in the pipeline to 
lower the water pressure in the system. The consequence of this 
action is that the hydraulic energy supplied by the high lift or 
booster pumps is wasted in the process of reducing the pressure. 
A possible solution to capture the waste hydraulic energy is to in- 
stall an in-line electricity generating turbine. Energy recovery using 
in-line turbine systems is an emerging technology. Due to the lack 
of technical and other relevant information on in-line turbine system 
installations, questions of constructability and legal issues over the 
power service contract have yet to be answered. This study seeks 
to resolve these questions and document the findings so that other 
communities may utilize this information. 10 figs. 


20651 (DOE/IR/05106—-T152) Modernization of lighting in 
municipal auditorium. Burge, J.K. Urban Consortium for Technol- 
ogy Initiatives (USA). Energy Task Force; Kansas City, City of, MO 
(USA). Jan 1990. 64p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG02-781R05106. Order Number 
DE91013447. Source: OSTI; NTIS; GPO Dep. 

The purpose of this project was to make a practical evaluation of 
new lighting technologies to enhance the function of a municipal 
facility with an outdated lighting system. The specific exercise in 
this project involved using new light sources and mechanisms in 
presenting these new light sources. System performance will be 
documented in terms of lighting quality, lighting quantity, and en- 
ergy savings. As cities are faced with operating both old and new 
facilities, it becomes difficult and expensive to competitively oper- 
ate the older facilities. Frequently the older facility is passed over 
by organizations to take advantage of more modern facilities with 
better lighting systems. The purpose of this project was to improve 
the quality and quantity of lighting in the Municipal Auditorium in 
order to improve the candidacy of Kansas City and this particular 
facility for convention and meeting activities while reducing the en- 
ergy consumed by the ok lighting system. 


20652 (DOE/IR/05106—-T159) Urban energy management to- 
day: Products and expertise of the Urban Consortium Energy 
Task Force, 1978-1989. Urban Consortium for Technology Initia- 
tives (USA). Energy Task Force; Public Technology, inc., 
Washington, DC (USA). Jan 1990. 61p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-78IR05106. Order 
Number DE91013454. Source: OSTI; NTIS; GPO Dep. 

Local government officials are continually searching for better 
means to manage expenditures in their operating budgets and to 
realize efficiencies in their provision of essential public services 
and facilities. Practical results from sound energy management ac- 
tions can significantly reduce heating and cooling costs for public 
buildings, decrease energy requirements for water and wastewater 
treatment, find clean-burning alternative vehicular fuels, and aid 
cost management for commerce and industry. Innovative and 
proven technologies exist now to capture revenues from the direct 
use or sale of energy created by wastewater and solid waste 
treatment and disposal processes. And new opportunities are con- 
tinually emerging. The reports listed in this Overview summarize 
projects conducted through the Urban Consortium Energy Task 
Force by local government staff who have defined and imple- 
mented many of the energy strategies described above. Reports 
from their projects illustrate effective approaches to plan and imple- 
ment these strategies, as well as software tools, surveys, and 
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technical instruments valuable to other local government officials 
conducting similar projects. 


20653 (NEI-DK-544) Models and methods for optimization 
of district heating systems. Part 1: Models and identification 
methods. Energiministeriets Energiforskningsprogram. Fjernvarme 
og produktion af el og varme. Madsen, H.; Palsson, O.P.; Sejling, 
K.; Tangen Soegaard, H. Technical Univ. of Denmark, Lyngby 
(Denmark). Inst. of Mathematical and Operations Research. 
Dec 1990 211p. Contract ENS-1323/89-14. Order Number 
DE91792982. Source: OSTI; NTIS (US Sales Only). 

EFP-89. 

The purpose is to develop and test models and methods which 
could lead to an improved control and supervision of district heat- 
ing systems. A special emphasis is laid upon a discussion of 
models for the various parts of district heating system. Further- 
more, the theoretical and statistical approaches, which have been 
used for identification, are described. The various models are in all 
cases established by considering real measurements, which have 
been provided by district heating systems, climate stations, and en- 
ergy research institutes. This ensures, to some extend, that the 
final models can be used as rather simple and operational models, 
which gives a sufficient and not too complicated description of the 
systems. For a major part of the models on-line and adaptive esti- 
mation are considered. The models are able to track variation in 
time of the dynamical characteristics. As an example new cus- 
tomers are now and then connected to the district heating system, 
and it is important that the models automatically adapts to such 
change. This implies that, the models are more easily installed at 
new district heating systems, since the calibartion of the models is 
automatic. For some district heating systems reliable forecast of 
the heat load are most important (perhaps due a large difference 
between production price on units), whereas for other systems the 
control of the temperature in the distribution system is the most im- 
portant. These findings calls for models which can be combined to 
the actual need. As a part of the project some of the models are im- 
plemented in a software tool for improved control and supervison. 
This software tool is called PRESS (PRognose- og EnergiStyrings- 
System) and runs on personal computers. (CLS) 74 refs. 


20654 (NYSERDA-90-20) Reduced gas pressure operation 
of sludge digesters: Final report. New York State Energy Re- 
search and Development Authority, Albany, NY (USA); Onondaga 
County Dept. of Drainage and Sanitation, Syracuse, NY (USA); 
Syracuse Univ., NY (USA). Dept. of Civil Engineering; O’Brien and 
Gere Engineers, Inc., Syracuse, NY (USA). May 1989. 217p. 
Sponsored by New York State Energy Research and Development 
Authority, Albany, NY (USA). Source: OSTI; New York State En- 
ergy Development Authority, Two Rockefeller Plaza, Albany, NY 
12223. 

This report describes bench-scale research for improving the di- 
gestion of sludges. The effects of reduced headspace pressure on 
anaerobic digester performance was evaluated. Four identical di- 
gester systems were constructed for investigating reduced 
headspace pressure effects. The first system served as a contro! 
and was operated with a 1.0 atmosphere gas phase pressures. 
The remaining three reactors had 0.83, 0.75 and 0.5 atm. gas 
phase pressures. The reactor systems were housed in a 35 °C 
walk-in incubator. Each anaerobic system was designed to simu- 
late the operation of a typical municipal digester. Reactors were 
seeded with sludge and operated with a 15-day solids retention 
time (SRT), a typical value for a high-rate digester. This was ac- 
complished by replacing one-fifteenth of the active volume (1.5 
liters) with fresh feed daily. Headspace gas pressures were con- 
trolled by a pressure-sensitive valve located between the reactor 
and a large closed vacuum reservoir. Changes in reservoir pres- 
sure as a function of time were recorded and used to evaluate gas 
production. Municipal sludges (3, 5, and 8 percent solids) were 
used as feedstock for the reactors with 15-day SRTs. A 5 percent 
sludge was also evaluated with a 25-day SRT. Feed characteristics 
and reactor pH, alkalinity, total chemical oxygen demand (TCOD), 
total and volatile suspended solids (TSS and VSS) and gas com- 
position (CH4, CO2, and He) and production rates were routinely 
monitored. Total COD, VSS and SS destruction rates along with 











CH, and total gas generation rates were determined as a function 
of headspace pressure. 25 refs., 41 figs., 13 tabs. 
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20655 (CONF-9106195—1) Making energy efficiency hap- 
pen. Hirst, E. Oak Ridge National Lab., TN (USA). [1991]. 18p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From Technologies for a greenhouse con- 
strained society conference; Oak Ridge, TN (USA); 11-13 Jun 
1991. Order Number DE91013057. Source: OSTI; NTIS; GPO Dep. 

Improving energy efficiency is the least expensive and most ef- 
fective way to address simultaneously several national issues. 
Improving efficiency saves money for consumers, increases eco- 
nomic productivity and international competitiveness, enhances 
national security by lowering oil imports, and reduces the adverse 
environmental effects of energy production. This paper discusses 
some of the many opportunities to improve efficiency, emphasizing 
the roles of government and utilities. 24 refs., 3 figs., 1 tab. 


20656 (DOE/IR/05106—-T146) Communicating with the pub- 
lic about environmental health risks: A case study of 
waste-to-energy. Luderer, L.M. (Environmental Protection Agency, 
Washington, DC (USA). Program Evaluation Div.). Urban Consor- 
tium for Technology Initiatives (USA). Energy Task Force; Public 
Technology, inc., Washington, DC (USA). Oct 1990. 41p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FG02-78IR05106. Order Number DE91013441. Source: OSTI; 
NTIS; GPO Dep. 

Attempts to implement waste-to-energy as part of a comprehen- 
sive solid waste management strategy frequently arouse intense 
local opposition, and potential health risks are often stressed in the 
public debate. How local governments respond to the public's con- 
cerns about these types of risks can build, or undermine, public 
trust in and support of the overall solid waste management deci- 
sion process. Over the past several years, a number of different 
guidelines have been developed for encouraging more effective 
communication between government and the public about environ- 
mental health risks. This study applies those guidelines to 
waste-to-energy systems. It is a simple guide designed (1) to help 
local officials understand public concerns about the risks from 
waste-to-energy, and (2) to provide guidelines for encouraging in- 
formed and constructive discussion about comparative risks and 
benefits. 25 refs., 9 tabs. 


20657 (DOE/IR/05106-T153) Marketing energy efficiency 
programs to commercial and industrial firms: Lighting incen- 
tives and rebates. Kuo, R.P.; Pugsiey, M.L. Urban Consortium for 
Technology Initiatives (USA). Energy Task Force; New York City 
Energy and Telecommunications Office, NY (USA). Dec 1989. 
118p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract FGO2-78IR05106. Order Number DE91013448. Source: 
OSTI; NTIS; GPO Dep. 

The City of New York recently established a five year program 
tor “Competitive Business Energy Costs” which is designed to elim- 
inate high City energy costs as a factor in corporate location 
decision, retain jobs, and expand the City’s tax base. Since lighting 
accounts for 40 percent of electricity end-use by the commercial 
sector, City government seeks to aggressively encourage the in- 
Stallation of energy-efficient lighting retrofits by existing commercial 
and industrial (C/I) firms. The purpose of this project was threefold: 
(1) to demonstrate whether financial rebates are a feasible and 
cost-effective means of encouraging small-to-medium-sized com- 
mercial and industrial businesses to implement energy efficiency 
measures in existing facilities, (2) to design and develop a pilot 
lighting rebate program based on utility program models nationwide 
and state-of-the-art market research techniques; and (3) to design 
the program based on quantitative and qualitative research of the 
needs of potentia! commercial/industrial end-users and the local 
marketplace prior to its actual implementation. 9 refs. 


20658 (EGG-M-91067) Experience in presenting short 
courses in waste management technologies for secondary sci- 
ence and mathematics teachers. Toth, W.J.; Smith, T.H.; Garcia, 
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M.M.; Ferguson, J.E. EG and G Idaho, Inc., Idaho Falls, ID (USA). 
[1991]. 9p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC07-761D01570. (CONF-910270-59: Waste manage- 
ment "91, Tucson, AZ (USA), 24-28 Feb 1991). Order Number 
DE91012730. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) and its Idaho National Engi- 
neering Laboratory (INEL) are developing educational programs 
that will help avert projected shortages in scientific and engineering 
manpower. One approach to this end is to help teachers become 
better prepared to teach topics that enthuse more students. INEL 
developed and offered a Short Course in Waste Management 
Technologies tor Secondary Science and Mathematics Teachers. 
Short Course has two purposes: (1) to provide secondary-level sci- 
ence and mathematics teachers with training and information that 
will be useful to them in the classroom, and (2) to provide informa- 
tion on a topic of widespread interest in today’s society, i.e., the 
management of hazardous and radioactive wastes and the restora- 
tion and preservation of the environment. This paper describes the 
development of the Short Course and summarizes some of the 
lessons learned in the preparation and presentation of such 
courses. 2 refs., 2 tabs. 
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Refer also to citation(s) 20590, 20591, 20594, 20595, 20596, 
20597, 20598, 20599, 20600, 20601, 20602, 20604, 20605, 20606, 
20607, 20608, 20609, 22153 


20659 (CONF-9010193—) Proceedings of the annual auto- 
motive technology development contractors’ coordination 
meeting. Society of Automotive Engineers, Inc., Warrendale, PA 
(USA). Apr 1991. 455p. Sponsored by USDOE. Washington, DC 
(USA). DOE Contract Al01-86CE50162. From Annual automotive 
technology development contractors coordination meeting; Dear- 
born, MI (USA); 22-25 Oct 1990. Order Number DE91013326. 
Source: OSTI; NTIS; GPO Dep. 

This annual meeting overviewed several transportation sector 
programs, including: The Electric Vehicle Program. The CFC Re- 
duction Program, The National Maglev Initiative, and the Office of 
Transportation Materials Tribology Program. The papers given at 
the proceedings included topics, such as Advanced Turbine Tech- 
nology Applications, Ceramic Technology, and Heavy Duty 
Transport Technology. (JEF) 
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Refer also to citation(s) 19535, 19536, 19951, 20486, 20552, 
20603, 20617, 20811 


20660 (DOE/PC/88652-T2) Development and application of 
diagnostic instrumentation for measurements of electron 
density and conductivity: Technical progress report, August- 
September 1988. Bauman, L.E. Mississippi State Univ.. MS 
(USA). Diagnostic Instrumentation and Analysis Lab. Dec 1988. 9p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-88PC88652. Order Number DE91012273. Source: OSTI; 
NTIS; GPO Dep. 

The purpose of this contract is to assemble and demonstrate in 
the laboratory Faraday Rotation System for measurement of elec- 
tron density and conductivity. The intent is to produce a system 
suitable for diagnostic support of the development of space-based 
magnetohydrodynamic (MHD) power systems. The work during the 
period of August 3, 1988 to September 30, 1988 concerned the 
first contract task, the analysis and characterization of laboratory 
MHD flow properties for the choice of the laser wavelength for the 
Faraday rotation measurement of electron density and conductivity. 
The wavelength has been determined to be at least as long as the 
392.3 ym methanol line. 


20661 (EUR-12870) Fuel efficient low pollutant diese! 
engine: Final report. Binder, K. (Daimler-Benz AG, Stuttgart (Ger- 
many, F.R.). Fahrzeuge und Verkehr): Haepp, H.J. Commission of 
the European Communities, Luxembourg (Luxembourg). Direc- 
torate General Telecommunications, Information Industries and 
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Innovation; Daimler-Benz AG, Stuttgart (Germany,  F.R.). 
Fahrzeuge und Verkehr. 1990. 141p. Sponsored by Commission of 
the European Communities, Brussels (Belgium). Contract No. 
EN3E-0143-D(B). Source: OSTI; NTIS (US Sales Only); Office for 
Official Publications of the European Communities, 2, rue Mercier, 
L-2985 Luxembourg. 

The results available to date have allowed a significant step for- 
ward to be taken in better understanding the extremely complex 
subject of mixture formation and combustion in the diesel engine. It 
was found that an increased injection pressure can reduce the in- 
fluence of swirl on the mixing process. The peak pressure is less 
important compared to the pressure history. Main influence on the 
mixing process was found with the fuel interaction in the fuel spray 
and the interaction spray/combustion chamber wall considering 
squish. A proposal dealing this subject has been already sent to 
the CEC. 22 refs., 81 figs., 3 tabs. 


20662 (LBL-30021) Pertormance of multiple stream pulsed 
jet combustion systems. Maxson, J.A.; Hensinger, D.M.; Hom, 
K.; Oppenheim, A.K. Lawrence Berkeley Lab., CA (USA). Dec 
1990. 11p. Sponsored by Department of Defense, Washington, DC 
(USA); USDOE, Washington, DC (USA). DOE Contract AC03- 
76SF00098. Contract DAALO3-87-K-0123. (CONF-9102106—2: 
1991 annual congress of the Society of Automotive Engineers 
(SAE), Detroit, MI (USA), 26-27 Feb 1991). Order Number 
DE91012338. Source: OSTI; NTIS; GPO Dep. 

In the course of our studies on pulsed jet combustion (PJC) a 
series of tests were carried out to determine the performance of 
multti-stream systems. This included mukti-jet efflux, as well as dual- 
generator aggregates. The essential performance indicator of a 
PJC system is the pressure transducer record, yielding, in particu- 
lar, data on the rise time and amplitude of the pressure pulse, as 
well as the rate of pressure rise. Concomitantly with pressure mea- 
surements, a sequence of schlieren records were obtained to 
reveal the salient features of the fluid mechanical phenomena of the 
PJC process. Elucidated thereby are the effects of entrainment in- 
duced by large scale vortex structures of turbulent jet plumes, and 
their decisive role in governing the process of combustion, as influ- 
enced by their particular configuration. Our tests demonstrated the 
capability of multiple stream PJC systems to shorten the rise time 
and increase the amplitude of the pressure pulse, both effects of 
obvious potential benefit to engine performance. 23 refs., 17 figs. 


20663 (NEI-DK-546) The technical level and lines of devel- 
opment of small gas turbines. Nordisk Gasteknisk Center, 
Hoershoim (Denmark). Feb 1991 75p. (in Swedish). Order Number 
DE91792990. Source: OSTI; NTIS (US Sales Only). 

Combined cycle power plants with small gas turbines are not 
usually constructed, but the steam that is produced by means of 
exhaust gases can well be led into a steam turbine together with 
e.g. the steam of an existing main steam boiler. The commonest 
means of heat production by small gas turbines is that heat energy 
is utilized by an exhaust gas boiler and is directly conveyed for dis- 
trict heat water or process steam. The small gas turbines with 
exhaust gas boilers, allow for the start-up of a combined power and 
heat production with a significantly lower heat load than what has 
been customary with the conventional steam power plant. Thus 
small communes, even individual consumers as large hospitals and 
hotels can also participate in this kind of decentralized power pro- 
duction. A combined heat and power production could technically 
be started with such gas turbines, if the annual operating time is 
sufficient for a heat demand of 1.0 - 1.5 MW;, with a simultaneous 
electricity demand of 0.5 - 0.7 MWe. Companies within the small- 
og medium-sized industry can start their own combined power and 
heat production with the help of small gas turbines and exhaust 
gas boilers, instead of only heat production. The economical 
advantages of the combined power and heat production can be at- 
tained without a need to transform the heat energy of exhaust 
gases into process stream or district heat water, i.e. by direct or in- 
direct drying of the products with exhaust gases. The efficiencies of 
small and medium-sized gas turbines are lower than those of large 
turbines, and the specific investment becomes higher. On the other 
hand, the competitive situation is different: the alternative is much 
more expensive in applications which suit small gas tubines i.e. 
purchased heat and electricity are clearly more costly. (CLS). 
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20664 (UCRL-ID-107211) Microwave-generated plasma 
thruster. Hooper, E.B. Lawrence Livermore National Lab., CA 
(USA). 11 May 1991. 12p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91013131. Source: OSTI; NTIS; GPO Dep. 

A concept for high power density and efficiency plasma thruster 
based on electron cyclotron resonance heating (ECRH) is de- 
scribed. Initial estimates are made of the parameters, leading to a 
conceptual design. An effort for detail physics design and proof-of- 
principal tests is also proposed. 20 refs., 2 figs., 1 tab. 


3303 Electric-Powered Systems 
Refer also to citation(s) 20287 


20665 (DOE/CE-0305P) Electric and hybrid vehicles pro- 
gram: 14th annual report to Congress tor FY 1990. USDOE 
Assistant Secretary for Conservation and Renewable Energy, 
Washington, DC (USA). Office of the Deputy Assistant Secretary 
for Transportation Technologies. Apr 1991. 32p. Sponsored by US- 
DOE, Washington, DC (USA). Order Number DE91013113. 
Source: OSTI; NTIS; GPO Dep. 

The Electric and Hybrid Vehicles Program FY 1990 continued to 
emphasize battery, fuel cell, and propulsion systems development 
up to the level of the testing and evaluation of proof-of-concept ve- 
hicles in the laboratory and in fleet operations. Progress made in 
developing electric and hybrid vehicle technologies is described be- 
ginning with highlights of recent accomplishments in FY 1990. 
Detailed descriptions of the program activities during FY 1990 is 
given on battery, fuel cell, propulsion system developments, and 
the testing and evaluation of new technology in fleet site operations 
and laboratories. In accordance with the reporting requirements of 
the Act, the Annual Report contains a status report on incentives 
and use of foreign components and concludes with a List of Publi- 
cations resulting from the DOE program. 8 figs., 7 tabs. 


20666 (INEL/MISC—-91055) Advancing electric vehicle tech- 
nology. Idaho National Engineering Lab., Idaho Falls, ID (USA). 
[1991]. 13p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO7-761D01570. (BP—625). Order Number DE91013004. 
Source: OSTI; NTIS; GPO Dep. 

Since its inception in 1984, the INEL Electric and Hybrid Vehicle 
Program has encompassed a spectrum of interrelated engineering 
activities for electric vehicle technology. The principal categories, 
described herein, are: laboratory testing of materials components, 
and subsystems; field testing of operational configurations; design 
evaluation of candidate components and systems; technology 
overview; data analysis and trending; technical assessments; and 
mathematical modeling/computer simulation of operating conditions 
and equipment response; project management/coordination of both 
INEL activities and US Department of Energy-sponsored industrial 
activities; and cooperative technology development and transfer 
with industry and academia. Current program activities are directed 
toward the evaluation of electric vehicles, battery and powertrain 
system and subsystem technology, and battery system design and 
integration through comprehensive laboratory and field testing. 
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Refer also to citation(s) 19624, 20466, 21006 


20667 (DOE/IR/05106—-T139) An alternative fuels evaluation 
system for fleet vehicles. Urban Consortium for Technology Initia- 
tives (USA). Energy Task Force; Denver Dept. of Health and 
Hospitals, CO (USA). Dec 1990. 124p. Sponsored by USDOE, 





Washington, DC (USA). DOE Contract FG02-78IR05106. Order 
Number DE91013434. Source: OSTI; NTIS; GPO Dep. 

This report describes a fuel-neutral, broad-based, automated 
evaluated system for comparing new alternative fuels and tech- 
nologies to existing gasoline and diesel vehicles. Developed by 
Denver's Department of Health and Hospitals, the evaluation sys- 
tem provides fleet managers and policy makers with a tool for 
weighing the advantages and disadvantages of the major fuel alter- 
natives (compressed natural gas, electricity, ethanol, methanol, 
LPG, and blended fuels). The results are available by category 
(e.g., emissions, national security), in a “box score” of sorts, which 
compares all the categories against each other. The system does 
not provide a definitive statement on how various fuels compare to 
gasoline or diesel. Rather, it can produce any number of compar- 
isons based on the best available data and a weighting priority as 
determined by the user. 85 refs. 


20668 (DOE/IR/05106-T147) Alternative vehicle fuels: A 
demonstration project. Hines, L. (Albuquerque General Services 
Dept., NM (USA). Resource Management Div.). Urban Consortium 
for Technology Initiatives (USA). Energy Task Force; Albuquerque 
General Services Dept., NM (USA). Resource Management Div. 
Dec 1988. 79p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG02-781R05106. Order Number DE91013442. 
Source: OSTI; NTIS; GPO Dep. 

The purpose of this project was to examine the comparative 
benefits of compressed natural gas (CNG), electricity, oxygenated 
fuels and gasoline as primary fuels for municipal vehicles. An unbi- 
ased attempt will be made to present performance results in 
several areas of operation. These include fuel economy, mainte- 
nance requirements, dependability/reliability, user acceptance and 
exhaust emissions. The project provided a testing site for a com- 
parison of four different fuels in similar duty cycles. Data has been 
developed on all maintenance performed on the vehicles. Data was 
also developed on fuel usage and exhaust emissions. This infor- 
mation has been compiled in a matrix format for easy comparisons 
by fleet managers. In addition to specific performance data, sur- 
veys were conducted to develop a level of acceptability for these 
vehicles. This final report was prepared to help integrate this infor- 
mation for fleet managers. The thrust of this report is to show how 
and where these vehicles may best fit into a municipal fleet. Em- 
phasis is also placed on the overall environmental impact of each 
fuel. The reduction of dependence on imported oil is presented as 
an additional motive for further expanding the use of alternative fu- 
els. 83 refs., 3 figs. 


20669 (EUR-12376) Application of biotuel substitutes for 
gasoline. Weidmann, K. (Volkswagenwerk A. G., Wolfsburg (DE)); 
Menrad, H.; Wegener, R. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1989. 11p. Contract No. 
EN3B-0125-D(B). Source: OSTI; NTIS (US Sales Only). 

This report evaluates the results of admixing up to 20% of 
ethanol, from agricultural sources, with petrol. The exhaust emis- 
sions of carbon monoxide and hydrocarbons diminish as the 
ethanol content is increased, whereas nitrogen oxide emissions 
remain the same or increase slightly. The fuel consumption also in- 
creases but not to the degree to which the calorific value of the 
fuel is reduced. The vehicle driving behaviour was not found to be 
acceptable in all operating conditions even with the 5% blended 
ethanol fuel which is specified in the EC guideline 85/635 as the 
maximum recommended traction. This is a consequence of the re- 
duced volumetric calorific value and the increase in the latent heat 
of evaporation. 


20670 Mixture of micronized coal powder with gaseous fu- 
els tor use in internal combustion engines. Carpenter, L.K. To 
Dept. of Energy. 3 Jan 1990. USA Patent patent application 7- 
460,479. 17p. Sponsored by USDOE, Washington, DC (USA). 
Order Number DE91011572. Source: OSTI; NTIS; GPO Dep. 

An improved fue! mixture for use in internal combustion engines 
is described. This fuel is an intimate mixture of micronized coal, 
having an average particle size of less than 100 microns, with a 
gaseous fuel selected from natural gas and coal-derived. The coal 
can be present from more than 0 percent to less than 100 percent, 
with generally the lower percentages being preferred. The addition 
of the coal to the gaseous fuel improves engine efficiency and 
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power rating, and also decreases peak engine pressure allowing 
for higher compression ratios. An increase in the amount of the 
coal increases the oxides of sulfur while reducing the oxides of ni- 
trogen in the exhaust. An increase in the amount of gas, on the 
other hand, increases the oxides of nitrogen but lowers oxides of 
sulfur. Accordingly, a preferred mixture will depend upon a particu- 
lar application for the coal/gas fuel and thereby increases user fuel 
flexibility considerations. Modeling of the fuel mixture for use in a 
diesel engine is described. 3 figs., 3 tabs. 
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20671 (ORNL/TM-11211) Chemical Stockpile Disposal Pro- 
gram: Final phase 1 environmental report for Tooele Army 
Depot, Tooele, Utah. Zimmerman, G.P.; Boston, C.R.; Hilisman, 
E.L.; Johnson, R.O.; Kroodsma, R.L.; Miller, R.L.; Rickert, L.W.; 
Rogers, G.O.; Staub, W.P.; Tolbert, V.R. Oak Ridge National Lab., 
TN (USA). Apr 1991. 148p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC05-840R21400. Order Number 
DE91013003. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Tooele Army Dept (TEAD) in Utah is one of eight continental 
United States Army installations where lethal unitary chemical 
agents and munitions are stored and where destruction of agents 
and munitions is proposed under the Chemical Stockpile Disposal 
Program (CSDP). In 1988 the US Army issued a Final Program- 
matic Environmental impact Statement (FPEIS) for the CSDP that 
identified on-site disposal of agents and munitions as the 
environmentally preferred alternative. The FPEIS identified the en- 
vironmentally preferred alternative using a method based on five 
measures of risk directed at potential human health and ecosystem 
or environmental effects; the adequacy of emergency response 
also played a key role in the method. The purpose of this Phase 1 
report is to examine the proposed implementation of on-site dis- 
posal at TEAD in light of more detailed and more recent data than 
those included in the FPEIS. The objectives of this Phase 1 report 
are to reexamine those site-specific data that were important in se- 
lecting the environmentally preferred alternative in the FPEIS (i.e., 
on-site disposal), make recommendations for the scope and con- 
tent of the subsequent environmental impact statement to be 
prepared for TEAD under Phase 2, and address the concern that 
the FPEIS was too generic to adequately determine a program- 
matic environmentally preferred alternative. The recommendation 
of this Phase 1 report is to proceed with the preparation of a 
site-specific environmental impact statement for TEAD. The site- 
specific document should focus on the implementation of on-site 
disposal and should not consider other alternatives for disposing of 
the TEAD stockpile. 16 rets., 5 figs., 8 tabs. 
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20672 (ORSA-0001) Estimating probability of nucleer 
weapon proliferation: Volume 1, A comprehensive assessment 
method. Ramsbotham, J.A. (Orion Enterprises, inc., Fredericks- 
burg, VA (USA)). Sandia National Labs., Albuquerque, NM (USA); 
Orion Enterprises, Inc.. Fredericksburg, VA (USA). 24 Apr 1991. 
33p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Order Number DE91012705. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This paper outlines a method and criteria for assessing for the 
potential capability of any given nation to develop nuclear weapons 
systems, the probable characteristics of such weapons, and poten- 
tial indicators of such weapons systems development. Factors 
which might enable or inhibit a given nation’s need and capability 
to develop and deploy operational weapon systems are presented 
and discussed. 6 figs. 
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20673 (ORSA-0002) Estimating probability of nuclear 
weapon proliferation: Volume 2, technology base considera- 
tions. Ramsbotham, J.A. (Orion Enterprises, Inc., Fredericksburg, 
VA (USA)). Sandia National Labs., Albuquerque, NM (USA); Orion 
Enterprises, Inc., Fredericksburg, VA (USA). 24 Apr 1991. 29p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Order Number DE91012706. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This analysis is part of a larger project to investigate proliferation 
of nuclear-capable missile systems and technology. Volume 1, Esti- 
mating Probability of Nuclear Weapon Proliferation, outlines the 
basic criteria and steps for evaluating the capabilities and actions 
of a given country. The analysis is based in part on the existence 
of particular indications and warnings of potential proliferant action. 
This volume provides additional background on how technological 
capabilities effect the type of systems which a proliterant may seek 
to implement. Where feasible, specific technological thresholds are 
related to levels of operational capability. Five fundamental perfor- 
mance characteristics are analyzed. These are: range/payload 
delivery, delivery accuracy, decision-to-launch response time, time- 
of-flight and safety/survivability. 13 figs., 3 tabs. 


20674 (UCRL-JC—106361) The role of nuclear weapons in 
the year 2000: Summary of the worksop proceedings. Francis, 
S. Lawrence Livermore National Lab., CA (USA). 28 Jan 1991. 
19p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-48. (CONF-9010247-Summ.: The role of nuclear 
weapons in the year 2000, San Ramon, CA (USA), 22-24 Oct 
1990; CTS—18-90). Order Number DE91011527. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

’ On October 22-24, 1990, the Lawrence Livermore National Lab- 
oratory’s Center for Technical Studies on Security, Energy, and 
Arms Control sponsored a Workshop to consider the future role of 
nuclear weapons. On the first day of the Workshop, participants fo- 
cused on the changing relationship between the U.S and U.S.S.R. 
and on how the new international policy environment might affect 
nuclear weapons policy. On the second day, several experts 
discussed the technological and political dimensions of nuclear pro- 
liferation in North Asia, South Asia, and the Middle East. Speakers 
addressed U.S. options for addressing the problem, including the 
need for new security arrangements or institutions. On the final 
day, participants turned their attention to the implications of the 
new political environment for U.S. force structure and targeting. 
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20675 (DOE/ER—-0484P, pp. 133-134) Analyzing surtace 
coatings in situ: High-temperature surtace film analyzer devel- 
oped. USDOE Office of Energy Research, Washington, DC (USA). 
Jan 1991. In Technology ’90. Accomplishments in technology 
transfer from DOE and its laboratories. 192p. Order Number 
DE91005072. Source: OSTI; NTIS; INIS. 

Scientists at Argonne National Laboratory (ANL) have devised a 
new instrument that can analyze surface coatings under operating 
conditions. The High-Temperature Surtace Film Analyzer is the first 
such instrument to analyze the molecular composition and structure 
of surface coatings on metals and solids under conditions of high 
temperature and pressure in liquid environments. Corrosion layers, 
oxide coatings, polymers or paint films, or adsorbed molecules are 
examples of conditions that can be analyzed using this instrument. 
Film thicknesses may vary from a few molecular layers to several 
microns or thicker. The instrument was originally developed to 
study metal corrosion in aqueous solutions similar to the cooling 
water systems of light-water nuclear reactors. The instrument may 
have use for the nuclear power industry where coolant pipes de- 
grade due to stress corrosion cracking, which often leads to plant 
shutdown. Key determinants in the occurrence of stress corrosion 
cracking are the properties and composition of corrosion scales that 
form inside pipes. The High-Temperature Surface Analyzer can an- 
alyze these coatings under laboratory conditions that simulate the 
same hostile environment of high temperature, pressure, and solu- 
tion that exist during plant operations. The ability to analyze these 
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scales in hostile liquid environments is unique to the instrument. 
Other applications include analyzing paint composition, corrosion of 
materials in geothermal power systems, integrity of canisters for ra- 
dioactive waste storage, corrosion inhibitor films on piping and 
drilling systems, and surface scales on condenser tubes in indus- 
trial hot water heat exchangers. The device is not patented. 


20676 (DOE/ER-0487P) Energy Materials Coordinating 
Committee (EMaCC), Fiscal year 1989: Annual technical re- 
port. USDOE Office of Energy Research, Washington, DC (USA). 
Office of Basic Energy Sciences. Mar 1991. 584p. Sponsored by 
USDOE, Washington, DC (USA). Order Number DE91009747. 
Source: OSTI; NTIS; GPO Dep. 

The DOE Energy Materials Coordinating Committee (EMaCC) 
serves primarily to enhance coordination among the Department's 
materials programs and to further the effective use of materials ex- 
pertise within the Department. These functions are accomplished 
through the exchange of budgetary and planning information among 
program managers and through technical meetings/workshops on 
selected topics involving both DOE and major contractors. Four 
topical subcommittees are established and are continuing their own 
programs: Structural Ceramics, Electrochemical Technologies, Ra- 
dioactive Waste Containment, and Superconductivity. In addition, 
the EMaCC aids in obtaining materials-related inputs for both intra- 
and inter-agency compilations. The first part of the Program De- 
scriptions consists of a funding summary for each Assistant 
Secretary office and the Office of Energy Research. This is fol- 
lowed by a summary of project titles and objectives, including the 
program/project manager(s) and principal investigator. The second 
part of the Program Descriptions consists of more detailed project 
summaries with project goals and accomplishments. 


20677 (DOE/ER/45384—2) Research at and operation of the 
material science x-ray absorption beamline (X-11) at the Na- 
tional Synchrotron Light Source: Annual progress report. 
Sayers, D.E. North Carolina State Univ., Raleigh, NC (USA). 
[1990]. 22p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG05-89ER45384. Order Number DE91012155. Source: 
OST; NTIS; GPO Dep. 

The X-11 PRT continues to be one of the most active and 
productive groups at the NSLS. The science performed on X-11 re- 
flects the breadth of the membership of the PRT itself. Significant 
studies on the high T-superconductors have been reported by 
three groups. Other significant studies on materials included contin- 
uing leadership in multilayer and interface studies by Heald and 
colleagues, Budnick and colleagues and Lambie, studies of amor- 
phous metals and semiconductors and glasses, substitutional 
effects in ternary and quaternary alloys, identification of an Ag,O3 
phase in silver oxide electrodes and a preliminary time resolved 
diffraction of solid combustion reactions by Wong. In chemistry and 
biology, there was continuing active work in studying corrosion, 
fuel cells, catalysts, redox reactions in proteins and the effects of 
phosphorus and other environmental factors on the core formation 
in ferritin. In the following, the progress in the core scientific pro- 
gram of Dale Sayers is listed, followed by the beamline and facility 
progress reports. 


20678 (UCRL-JC—106567) Plasma transport in a new ca- 
thodic arc ion source, theory and experiment. Boercher, D.B.; 
Falabella, S.; Sanders, D.M. Lawrence Livermore National Lab., 
CA (USA). Mar 1991. 12p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48. (CONF-9104187-3: Inter- 
national conference on metallurgical coatings and thin films, San 
Diego, CA (USA), 22-26 Apr 1991). Order Number DE91011511. 
Source: OSTI; NTIS; GPO Dep. 

The ever increasing demand for coatings of higher and higher 
quality requires the development of new methods for producing 
them. One of the promising new avenues involves the use of arc- 
produced plasmas. The principal advantage for such methods is 
that the plasma ions can be controlled through the use of applied 
electromagnetic fields, so that the energy with which the coating 
material arrives at the substrate can be regulated. The primary dis- 
advantage is ridding the plasma beam of the macroparticles which 
are produced simultaneously with the beam. One approach to 
overcoming this difficulty is to pass the plasma through a magnetic 
fiker. The large mass of the macroparticles prevents them from 





bending in the filter, while the plasma is directed to the substrate. 
The authors have developed a new macroparticle-filtered metal ion 
source, based on the cathodic arc, which makes use of steered arc 
control technology. The ion currents and electrical potentials in this 
source were measured at various locations and used to assess a 
simple computer model. The implications of this assessment for fu- 
ture arc source design is discussed. 7 refs., 3 figs. 
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Refer also to citation(s) 19585, 19737, 19771, 19780, 19955, 
19963, 19972, 19973, 19974, 20005, 20014, 20045, 20071, 20072, 
20077, 20199, 20205, 20215, 20217, 20252, 20416, 20417, 20418, 
20480, 20481, 20482, 20483, 20487, 20488, 20498, 20500, 20501, 
20503, 20505, 20506, 20514, 20518, 20520, 20527, 20532, 20569, 
20570, 20571, 20572, 20573, 20574, 20575, 20576, 20577, 20578, 
20579, 20580, 20581, 20582, 20583, 20585, 20587, 20602, 20751, 
20777, 20784, 20863, 20865, 20873, 20885, 20889, 20898, 21014, 
21024, 21052, 21073, 21085, 21113, 21297, 21316, 21358, 22092, 
22102, 22236, 22283 


20679 (ANL/CP—70929) On the nature of grain boundary 
structures in nanophase materials. Siegel, R.W. (Argonne Na- 
tional Lab., IL (USA)); Thomas, G.J. Argonne National Lab., IL 
(USA). Feb 1991. 13p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38 ;AC04-76DR00789. 
(CONF-901105—115: Fall meeting of the Materials Research Soci- 
ety (MRS), Boston, MA (USA), 24 Nov - 1 dec 1990). Order 
Number DE91010285. Source: OSTI; NTIS; GPO Dep. 

A significant fraction of the atoms in nanophase materials are 
associated with grain boundaries. Hence, the nature of the grain 
boundary structures in these materials is interesting in its own right 
as well as ultimately important to the properties of nanophase ma- 
terials. Considerable uncertainty has surrounded the atomic 
Structure of nanophase boundaries, but recent experiments have 
shed some light on these interesting structures. These investiga- 
tions have included direct HREM observations combined with 
image simulations, as well as Raman spectroscopy and SANS. The 
emerging picture is one of nanophase boundaries that are not dis- 
similar in structure to those normally encountered in conventional 
polycrystals. The connections between this picture, of nanophase 
materials as ultrafine-grained polycrystals, and experimental obser- 
vations on these materials are discussed. 17 refs., 7 figs. 


20680 (BNL-44556) Magnetization and critical currents of 
tin-core multifilamentary Nb,Sn conductors. Ghosh, A.K.; Sue- 
naga, M. Brookhaven National Lab., Upton, NY (USA). [1990]. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-900944—45: Applied superconductivity 
conference, Aspen, CO (USA), 24-28 Sep 1990). Order Number 
DE91012241. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents critical current and magnetization data for 
some multifiamentary Nb3Sn wires that have been produced by 
the internal-tin method. A comparison of magnetization and trans- 
port critical current measurements show that filament bridging 
during heat treatment is a common occurrence leading to effective 
filament diameters that are sometimes an order of magnitude 
larger than the geometrical filament size. At proses. J,'s (in the 
non-copper region) greater than 1300 A/mm* at 10T have been 
achieved in some conductors, which also exhibit high losses. Low 
losses have only been seen in conductors with a high local ratio of 
niobium to copper. Also the use of (Nb-1%Ti) alloy instead of pure 
Nb helps to reduce low field loss and increase high field J.. Mea- 
surements of the temperature dependence of hysteretic loss to 5T 
indicate that loss decreases linearly with increasing temperature. 
22 refs., 6 figs., 2 tabs. 


20681 (CNEA-D-DP-FQP-109) Corrosion under stress of 
AIS! 304 steel in thiocyanate solutions. Perillo, P.M. (Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). Dept. de 
Desarrollo de Procesos); Duffo, G.S. Comision Nacional de Ener- 
gia Atomica, Buenos Aires (Argentina). Dept. de Desarrollo de 
Procesos. 1989. 29p. (in Spanish). Order Number DE91631523. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Corrosion susceptibility under stress of AISI 304 steel sensitized 
in a sodium thiocyanate solution has been studied and results 
were compared with those obtained with solutions of thiosulfate 
and tetrathionate. Sensitized steel type 304 is highly susceptible to 
corrosion when under intergranular stress (IGSCC) in thiocyanate 
solutions but the aggressiveness of this anion is less than that of 
the other sulphur anions studied (thiosulfate and tetrathionate). 
This work has been partly carried out in the Chemistry Department. 
(Author). 


20682 (CNEA-NT—2/89) Failure analysis of turbine blades. 
lorio, A.F.; Crespi, J.C. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Dept. de Materiales. 1989. 30p. (in 
Spanish). Order Number DE91631513. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Two 20 MW gas turbines suffered damage in blades belonging 
to the 2nd. stage of the turbine after 24.000 hours of duty. From 
research it arises that the fuel used is not quite adequate to guar- 
antee the blade’s operating life due to the excess of SO3, C and 
Na existing in combustion gases which cause pitting to the former. 
Later, the corrosion phenomenon is presented under tension pro- 
duced by working stress enhanced by pitting where Pb is its main 
agent. A change of fuel is recommended thus considering the 
blades will reach the operational life they were designed for. (Au- 
thor). 


20683 (CNIC—00357) Forming of Zr-4 alloy guide tube with 
varied diameters. Wei Songyan (Northwest Inst. for Non-ferrous 
Metal Research, Baoji, SN (China)); Tian Zhenye. China Nuclear 
Information Centre, Beijing, BJ (China). Oct 1989. 5p. (in Chinese). 
(NINF—0002.). Order Number DE91631503. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A new built-up mould method to manufacture Zr-4 alloy guide 
tubes with varied diameters at the middie of tube is introduced. 
The guide tube is used in nuclear power plants for guiding the con- 
trol rods. This method has many advantages such as simple in 
forming, low cost of manufacturing, no need of special devices and 
favour of batch processing. The test results show that the accuracy 
of size, mechanical properties, resistance to corrosion, grain size 
and hydrogenate orientation of the end-products can meet the 
technical needs for nuclear reactor operation. 


20684 (CONF-910602-31) Pertormance of a 22Cr-20Ni- 
18Co-Fe alloy tor service to 870°C. Swindeman, R.W. (Oak 
Ridge National Lab., TN (USA)); Krukemyer, T.H. Oak Ridge Na- 
tional Lab., TN (USA). [1991]. 12p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 
American Society of Mechanical Engineers (ASME) pressure ves- 
sels and piping conference; San Diego, CA (USA); 23-27 Jun 1991. 
Order Number DE91011366. Source: OSTI; NTIS; GPO Dep. 

Tensile, creep, relaxation, and cyclic tests were performed on a 
22Cr-20Ni-18Co-Fe alloy that was a candidate for the fabrication of 
a tubesheet to support ceramic particulate barrier filters in a hot- 
gas cleanup system. The tubesheet was expected to operate at 
temperatures to 870°C, and the duty cycle involved several hun- 
dred thermal cycles. Tensile data and vendor creep data were 
used to formulate a simple deformation model to describe tensile 
and creep behavior. The applicability of the model to problems 
involving relaxation and cyclic hardening was examined and an as- 
sessment was made regarding the importance of hardening and 
recovery at temperatures in the range 800 to 870°C. Finally, the 
model was applied to the problem of stress versus strain response 
during thermal cycling between 300 and 870°C. Results were com- 
pared with experimental thermal cycling test results and reasonable 
agreement was obtained. A stress rupture correlation based on 
vendor-supplied data was then produced and used to calculate life 
damage summation for three creep-fatigue tests at 870°C. It was 
found that the experimentally observed lives were substantially 
greater than those calculated from linear damage summation. Thus 
linear damage summation was judged to be a conservative ap- 
proach to life prediction for thermal cycling conditions of the 
tubesheet. 13 refs., 12 figs., 2 tabs. 


20685 (CONF-910614—-3) Precipitation in Alloy 718 : A com- 
bined AEM and APFIM investigation. Burke, M.G. (Westinghouse 
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Electric Corp., Pittsburgh, PA (USA). Science and Technology Cen- 
ter); Miller, M.K. Westinghouse Electric Corp., Pittsburgh, PA 
(USA). Science and Technology Center. [1991]. 14p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
From Special emphasis symposium on superalloys 718, 625, and 
various derivatives; Pittsburgh, PA (USA); 23-26 Jun 1991. Order 
Number DE91009918. Source: OSTI; NTIS; GPO Dep. 

The desirable mechanical properties of nickel-base superalloy Al- 
loy 718 are associated with a complex multiphase microstructure 
that is produced by a multistage heat treatment. In this investiga- 
tion, the primary matrix strengthening phases (7’’ and +’) and 
grain boundary phases (6 and Laves) formed during various aging 
treatments have been characterized by a combination of analytical 
electron microscopy and atom probe field ion microscopy. Detailed 
structural and chemical analyses have been performed to identify 
the phases and provide information concerning the precipitation 
sequence for the primary +’ and 6 phases. The results of this in- 
vestigation have revealed that there is a wide variation in the 
composition of the phases and that their compositions are aftected 
by the thermal treatment and location within the complex mi- 
crostructure. 8 refs., 10 figs., 6 tabs. 


20686 (CONF-910808—-1) High-temperature solution anneal- 
ing as an IASCC mitigation technique. Jacobs, A.J. (General 
Electric Co., San Jose, CA (USA)); Shepherd, C.M.; Bell, G.E.C.; 
Wozadlo, G.P. Oak Ridge National Lab., TN (USA). [1991]. 26p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 5. international symposium on environ- 
mental degradation on materials in nuclear power systems - water 
reactors; Monterey, CA (USA): 25-29 Aug 1991. Order Number 
DE91012220. Source: OSTI; NTIS; GPO Dep. 

Pre-irradiation solution annealing treatments for limited times in 
the temperature range from 2200°F (1204°C) to 2400°F (1316°C) 
were shown to be’ effective in eliminating irradiation assisted stress 
corrosion cracking (IASCC) in Type 304 stainless steel (SS), which 
had been irradiated to fluences between 2.58 and 3.08 x 102’ n/ 
cm* (E > 1 MeV). Varying resistance to IASCC as a function of 
heat treatment parameters was demonstrated in constant extension 
rate tensile (CERT) tests performed in boiling water reactor (BWR) 
simulated water. Measures of IASCC susceptibility used in the 
CERT tests (% IGSCC, % elongation, and maximum stress) could 
not be correlated with data obtained from HNO./Cr** corrosion 
tests, or from Auger and analytical electron microscopy (AEM) 
analyses of grain boundary composition. Corrosion test data, how- 
ever, could be correlated with the Auger and AEM results. The 
absence of a correlation between IASCC susceptibility and the 
grain boundary contents of Si, P, and S suggests that other 
impurities that are known to segregate and undergo nuclear trans- 
mutations, such as N and B, may play an important role in the 
IASCC mechanism. Tensile test data showed that the high temper- 
ature solution annealed (HTSA) material had undergone less 
radiation strengthening than mill annealed (MA) material. Elonga- 
tions of approximately 10% were measured in the HTSA material 
compared to 2% in the MA material. 13 refs., 24 figs., 10 tabs. 


20687 (CONF-910817—12-Pt.1) The rate (time)-dependent 
mechanical behavior of modified 9Cr- 1Mo steel: 1, Experi- 
ments at 538°C. Ruggles, M.B. (Oak Ridge National Lab., TN 
(USA)); Cheng, S.; Krempl, E. Oak Ridge National Lab., TN (USA). 
[1991]. 8p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO5-840R21400. From 11. international conference on 
structural mechanics in reactor technology; Tokyo (Japan); 18-23 
Aug 1991. Order Number DE91011097. Source: OSTI; NTIS; GPO 
Dep. 

An experimental technique for measuring internal back stress 
was proposed by Mitra and McLean in 1966. Later stress and 
Strain transient dip tests were introduced. Recently dip tests have 
attracted the interest of researchers in the area of constitutive 
equations. The purpose of this effort is to investigate the internal 
stress behavior for modified 9Cr-1Mo steel at 538°C. Test results 
may be used to further improve unified viscoplastic models of the 
overstress type, where thorough understanding of the back stress 
behavior is important. The present paper also reports on uniaxial 
monotonic tests at strain rates ranging from 5.0 x 107° to 1.0 x 
10-7 s—' with relaxation tests which were pertormed to determine 
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short term mechanical behavior and influence of the recovery of 
state. 


20688 (CONF-910817—13-Pt.2) The rate (time)-dependence 
mechanical behavior of modified 9Cr- 1Mo steel — 2. lsother- 
mal modeling at 538°C. Majors, P.S. (Rensselaer Polytechnic 
Inst., Troy, NY (USA). Dept. of Chemistry); Krempl, E.; Ruggles, 
M.B. Oak Ridge National Lab., TN (USA). [1991]. 8p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400 
;FG02-86ER13566. From 11. international conference on structural 
mechanics in reactor technology; Tokyo (Japan); 18-23 Aug 1991. 
Order Number DE91011100. Source: OSTI; NTIS; GPO Dep. 

The viscoplasticity theory based on overstress (VBO) has been 
modified to produce effects of recovery of state. The ability to 
model recovery as well as rate dependence is demonstrated by the 
simulation of two experiments which were conducted on modified 
9Cr—1Mo steel at 538 °C. Experimental and numerical results com- 
pare reasonably well. 7 refs., 2 figs. 


20689 (CONF-910854—2) Mechanical properties of diamond 
and diamond-like films. McHargue, C.J. Tennessee Univ., 
Knoxville, TN (USA). Dept. of Materials Science and Engineering. 
[1991]. 8p. Sponsored by Department of Defense, Washington, DC 
(USA). DOE Contract AC05-840R21400. From 1991 applied dia- 
mond conference; Alburn, AL (USA); 20-22 Aug 1991. Order 
Number DE91011373. Source: OSTI; NTIS; GPO Dep. 

A discussion of the factors influencing hardness and elastic mod- 
ulus measurements of thin films and hard materials is given with 
emphasis on DLC and diamond. Hardness values ranging from 5 
to 15 GPa and elastic (Young's) modulus of 40 to 130 GPa were 
found for DLC films deposited by a variety of techniques. Both 
hardness and modulus values for CVD diamond films were similar 
to those measured on the (100) plane of a natural Type 2a dia- 
mond. 16 refs., 5 figs. 


20690 (CONF-910870-2) Application of electron energy 
loss spectroscopy to microanalysis of irradiated stainless 
steels. Kenik, E.A. (Oak Ridge National Lab., TN (USA)); Bentley, 
J.; Evans, N.D. Oak Ridge National Lab., TN (USA). [1991]. 3p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400 ;AC05-760R00033. From 49. Electron Mi- 
croscopy Society of America (EMSA) annual meeting; San Jose, 
CA (USA); 4-9 Aug 1991. Order Number DE91009913. Source: 
OSTI; NTIS; GPO Dep. 

Energy dispersive X-ray spectroscopy (EDXS) has limited appli- 
cation to microanalysis of radioactive materials because of 
degraded detector performance and the “intrinsic” spectrum associ- 
ated with the radioactive decay. Electron energy loss spectroscopy 
(EELS) is not affected by specimen radioactivity and also offers the 
possibility of improved spatial resolution. Measurements of 
radiation-induced segregation (RIS) in irradiated stainless steels 
have been made by both techniques. Analytical electron mi- 
croscopy was performed at 100 kV in a Philips EM400T/FEG, 
equipped with an EDAX 9100/70 EDXS system and a Gatan 666 
parallel detection EELS (PEELS). Microanalysis was performed in 
the STEM mode (<2-nm-diam probe with >0.5 nA) with the same 
acquisition time (50 s) used for both techniques. 


20691 (CONF-910870-8) Annealing effects on the mi- 
crostructure of titanium electrical contacts on diamond films. 
Ma, G.H.M. (North Carolina State Univ., Raleigh, NC (USA). Dept. 
of Materials Science and Engineering); Tachibana, T.; Glass, J.T.; 
Evans, N.D.; Clausing, R.E. Oak Ridge National Lab., TN (USA); 
Oak Ridge Associated Universities, Inc., TN (USA). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400 ;AC05-760R00033. From 49. Electron Mi- 
croscopy Society of America (EMSA) annual meeting; San Jose, 
CA (USA); 4-9 Aug 1991. Order Number DE91010150. Source: 
OSTI; NTIS; GPO Dep. 

With its large band gap and a unique combination of many ex- 
cellent properties, diamond is regarded as an excellent candidate 
for making electronic devices for operation at high temperature. In 
order to fabricate diamond devices, suitable electrical contacts and 
appropriate deposition techniques must be developed. Titanium is 
considered a suitable electrical candidate material for diamond 
electrical contacts based on its properties. Recent current-voltage 





(I-V) measurements showed that as-deposited Ti contacts on 
boron- doped semiconducting diamond are rectifying in nature. 
However, upon post-deposition annealing at 430°C, these contacts 
became ohmic. Surface analysis by X-ray photoelectron 
spectroscopy (XPS) of these annealed metal contacts showed in- 
terfacial metal carbide formation at the metal/diamond interface. 
Therefore, the microstructural evolution causing these metal con- 
tacts to change from rectifying to ohmic in nature is the primary 
purpose of the present research. 2 refs., 5 figs. 


20692 (CONF-9104201-1) es microimaging of elemental 
and m for materials science. Ice, 
G.E.; Sparks, C.J. Oak Ridge National Lab., TN (USA). [1991]. 2p. 
ed by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From Workshop on application of synchrotron 
radiation to chemical engineering science; Argonne, IL (USA); 22- 
23 Apr 1991. Order Number DE91012052. Source: OSTI; NTIS; 
INIS; GPO Dep. 

X rays have many advantages over electrons and other charged 
particles for the microcharacterization of materials. X rays are more 
efficient in photoejecting inner shell electrons which results in char- 
acteristic x-ray fluorescence. X rays also produce less 
Bremsstrahlung which yields far higher signal-to-background than 
obtained with electrons. Minimum detectable limits (MDL) for X ray 
excited fluorescence can be a few parts per billion; 10-° to 10- 
less than for electron excitation. The third generation synchrotron 
radiation sources such as the Advanced Photon Source will for the 
first time provide x-ray sources as brilliant as the most advanced 
electron probes. It will therefore soon be possible to develop a 
submicron x-ray probe with unprecedented low levels of detection 
in diffraction, EXAFS, Auger, Photoelectron and fluorescence spec- 
troscopies for structural and chemical characterization. Some 
applications to materials science are shown. 


(CONF-9104248-1) X-ray microimaging of elemental 
lon and microstructure for materials science. Ice, 
G.E.; Sparks, C.J. Oak Ridge National Lab., TN (USA). [1991]. 


33p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From Applications of photon-in photon-out 
spectroscopy with third-generation synchrotron radiation sources 
meeting; Washington, DC (USA); 25 Apr 1991. Order Number 
DE91012221. Source: OSTI; NTIS; GPO Dep. 

X rays have many advantages over electrons and other charged 
particles for the microcharacterization of materials. X rays are more 
efficient in photoejecting inner shell electrons which results in char- 
acteristic x-ray fluorescence. X rays also produce less 
Bremsstrahiung which yields far higher signal-to-background than 
obtained with electrons. Minimum detectable limits (MDL) for x ray 
excited fluorescence can be a few parts per billion; 10-° to 10- 
less than for electron excitation. The third generation synchrotron 
radiation sources such as the Advanced Photon Source will for the 
first time provide x-ray sources as brilliant as the most advanced 
electron probes. It will therefore soon be possible to develop a 
submicron x-ray probe with unprecedented low levels of detection 
in diffraction, EXAFS, Auger, Photoelectron and fluorescence spec- 
troscopies for structural and chemical characterization. Some 
applications to materials science are shown. 


20694 (CONF-9105130—1) irradiation 
enabled glide driven by transient t detect processes. 
Mansur, L.K. Oak Ridge National Lab., TN (USA). [1991]. 10p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From international conference on physics of 
irradiation effects in metals; Siofok (Hungary); 20-24 May 1991. Or- 
der Number DE91012950. Source: OSTI; NTIS; GPO Dep. 

Irradiation creep takes place over a wide temperature range by 
processes fundamentally different from thermal creep. In recent 
work it has been shown that transients and spatial inhomogeneities 
in point defect fluxes are important in driving irradiation creep. 
Earlier theoretical work had centered on the contributions of quasi- 
stationary and uniform point defect concentrations to creep. in the 
present paper, mechanisms that depend in an essential way on 
these inconstancies are emphasized. Creep by climb-enabled glide 
driven by startup-induced, glide-induced, and cascade-induced 
mechanisms are explored. Calculated results are presented and 
compared with experimental data. 13 refs., 5 figs. 


creep by climb- 


20695 (CONF-9105180—1) Development of 

resolution x-ray diffraction using resonant nuclear scattering. 
Larson, B.C.; Tischler, J.Z.; Ice, G.E.; Zschack, P. Oak Ridge Na- 
tional Lab., TN (USA). May 1991. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 4. 
users meeting for the advanced photon source; Argonne, IL (USA); 
7-8 May 1991. Order Number DE91012217. Source: OSTI; NTIS; 
GPO Dep. 

The aspects needed for performing nanovolt-resolution scattering 
spectroscopy using resonant nuclear monochromators are avail- 
able, and resonant beams with sufficient fluxes for selected 
experiments can be obtained using wiggler beam lines. However, 
the availability of undulators on high energy synchrotrons will be 
critical to full development of this technique. 5 refs., 4 figs. 


20696 (CONF-9105182-1) Properties of materials with a 
fine length scale: Mechanically alloyed metals and the high 
temperature superconductor Y,Ba2Cu,07. Thompson, J.R. 
(Tennessee Univ., Knoxville, TN (USA). Dept. of Physics); Politis, 
C.; Kim, Young Cheol. Oak Ridge National Lab., TN (USA). [1991]. 
8p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From International symposium on mechanical 
alloying; Kyoto (Japan); 7-10 May 1991. Order Number 
DE91012538. Source: OSTI; NTIS; GPO Dep. 

A variety of methods, particularly mechanical alloying, can be 
used to fabricate materials that have a fine length scale. As the rel 
evant length scale and/or physical dimensions of a system are 
reduced, its structural, electronic, and other physical properties 
may change greatly. This paper reviews some features of materials 
processed by two quite different methods to achieve desired rela- 
tive lengths. By ball milling mixtures of early and late transition 
metals in a high energy mill, one ternary and several binary metal 
systems were mechanically alloyed. This produced amorphous, 
microcrystalline, intermetallic, or mixed phase alloys of Ti-Pd, Ti- 
Pd-Cu, Hf-Ni, Hf-Cu, Hf-Ru, and Zr-Rh. In some cases, a wide 
compositional range of highly disordered or amorphous materials 
was obtained. X-ray diffraction and differential thermal anaiysis 
(DTA) were used for materials analysis. The resulting crystallization 
temperatures for different compositions are compared with model 
predictions. For comparison, fine powders of the superconductor 
Y,Ba2Cu307 produced by vapor phase pyrolysis were studied. 23 
refs., 5 figs., 1 tab. 


20687 (CONF-9105184—2) Erosion studies on a Fe,A- 
based iron aluminide and 1100 Al. Rao, M.; Keiser, J. Oak Ridge 
National Lab., TN (USA). [1991]. 12p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 5. 
annual conference on fossil energy materials; Oak Ridge, TN 
(USA); 13-16 May 1991. Order Number DE91012529. Source: 
OSTI; NTIS; GPO Dep. 

Samples of a Fe,Al-based iron aluminide alloy were eroded us- 
ing nominally spherical steel shot. Two distinct erosion mechanisms 
were observed: (1) extrusion of platelets resulting from spherical 
particle impacts and (2) cutting of the target by angular particles ei- 
ther present in the initial erodent or formed on impact by fracture of 
the shot. The overall erosion resistance of the alloy was judged to 
be relatively good and may be improved by increasing the alloy’s 
ductility. Measurements using a mechanical properties microprobe 
(MPM) showed that significant work hardening occurred due to ero- 
sion, but the hardness dropped off near the surface, apparently 
due to thermal effects. in contrast no sub-surface softening was 
observed in samples of 1100 Al which were also eroded by steel 
shot. In order to model the impact process, single 343 um WC 
spheres were shot at the two alloys at velocities between 20 m/s 
and 900 m/s. Compared to the iron aluminide, the craters on 1100 
Al show better developed lips and features indicative of sustained 
plastic deformation. Both alloys showed thermally induced subsur- 
face softening at high velocities. At lower velocities, only the iron 
aluminide showed ciear thermal effects. Results of the single parti- 
cle and multiple particle impact tests are reconciled in terms of 
deformation behavior and thermal effects. 22 refs., 7 figs. 


20698 (CONF-9106146-6) Microstructure and hardness of 
NIAUNI,AIX two-phase ordered intermetallic alloys. Takeyama, 
Masao (National Research Inst. for Metals, Tokyo (Japan)); Liu, 
C.,T.; Sparks, C.J. Jr. Oak Ridge National Lab., TN (USA). [1991]. 
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6p. by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 6. Japan Institute of Metals (JIM) interna- 
tional symposium on intermetallic compounds: structure and 
mechanical properties; Sendai (Japan); 17-20 Jun 1991. Order 
Number DE91012068. Source: OSTI; NTIS; GPO Dep. 
Microstructures of several NiAVNi2AIX two-phase alloys with a 
composition of Ni-35 at. % Al-13 at. % X (X = Ti, Zr, Hf, V, Nb, Ta) 
have been studied by X-ray diffraction and scanning electron mi- 
croscopic analyses. The alloy with vanadium exhibits a single 
phase of B2 structure, and others have two phases of B2 and L2, 
Structures. The lattice parameter of the B2 r in these alloys 
remains almost unchanged of about 2.888 A, whereas the lattice 
parameter of the L2, phase in the two-phase alloys varies in the 
range of 5.876 to 6.110 A, depending on the atomic radii of the ele- 
ments X. The lattice misfit between the two phases is the smallest 
(1.5 %) in the alloy with titanium and is the largest (6.1 %) in the 
alloy with zirconium. The smaller the misfit, the more stable is the 
microstructure at elevated temperatures. 27 refs., 5 figs., 1 tab. 


20699 (DOE/CE/40875-2) Copper removal trom solid fer- 
rous scrap: Final report. Fruehan, R.J.; Cramb, A.W. Carnegie 
Melion Univ., Pittsburgh, PA (USA). Center for Iron and Steel 
Making Research. Apr 1991. 210p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FG02-88CE40875. Order Number 
DE91010831. Source: OSTI; NTIS; GPO Dep. 

As discussed in detail in the Appendix, copper is detrimental to 
the properties of steel. Copper is present in most forms of recycled 
scrap, such as bundles and shredded scrap. Typical levels of cop- 
per in these forms of scrap are 0.2 to 0.4%, whereas critical 
grades of steel require less than 0.1 and often 0.06% Cu. There- 
fore, these forms of scrap cannot be used alone to produce quality 
steels. Steelmakers must dilute the copper from lower quality scrap 
with expensive high quality scrap or direct reduced iron pellets. 
Currently there is no effective method for removing copper from 
scrap. The only proven method is improved physical separation 
which is labor intensive, expensive, and only marginally reduces 
the copper content. Chemical treatments, such as sulfide treatment 
of liquid metal and vacuum, are not effective as discussed in the 
Appendix in detail. Carnegie Mellon University developed a con- 
cept for removing copper from solid ferrous scrap at 900-1000°C 
using a FeS-Na2S reagent. Small laboratory tests showed 90% of 
the Cu from simulated solid scrap could be removed. The major re- 
sults of this study are summarized in this report. Details are given 


in the reports in the Appendix. 


20700 (DOE/ER-0484P, pp. 103-104) Using thermite reduc- 
tion process for rare earth iron alloys: Process cuts cost of 
materials for permanent magnets. USDOE Office of Energy Re- 
search, Washington, DC (USA). Jan 1991. In Technology ’90. 
Accomplishments in technology transfer from DOE and its laborato- 
ries. 192p. Order Number DE91005072. Source: OSTI; NTIS; INIS. 

Ames Laboratory (Ames) metallurgists have developed a ther- 
mite reduction process for making rare-earth/iron alloys. The 
process provides a faster and more cost-effective way to produce 
neodymium iron alloys that are used for making super-powerful 
permanent magnets. These magnets are twice as strong as the 
commonly used ferrite magnets and account for $90 million in an- 
nual US sales. In this process, at least one rare-earth fluoride and 
ferric fluoride are reduced with calcium in a sealed steel vessel. 
The addition of ferric fluoride serves as a thermal booster for the 
reduction process by providing a source of chemical energy that in- 
creases the temperature of the reaction. The conventional process, 
which reduces the rare-earth fluoride with only calcium, does not 
generate enough heat to separate the calcium from the fluoride 
slag. However, the ferric fluoride reaction generates sufficient heat 
to melt both the slag and the metal alloy. Because the heat comes 
from the chemical reaction, no furnace is needed; therefore, this 
method requires a much lower capital investment and consumes 
much less energy than conventional processes. In addition to its 
inherent cost advantage, the Ames process also has the unique 
capability of utilizing lower quality feedstock materials. By cutting 
costs, this process will allow US industry to te with 
European and Japanese industry, which have dominated the su- 
permagnet market. The process will also reduce US dependence 


224 ERA Vol. 16, No. 8 


on imported samarium and cobalt, which are needed for perma- 
nent magnets. 1 fig. 


20701 (DOE/ER—0484P, pp. 106) Ductile iron aluminides: 
High-temperature strength and corrosion resistance. USDOE 
Office of Energy Research, Washington, DC (USA). Jan 1991. In 
Technology '90. Accomplishments in technology transfer from DOE 
and its laboratories. 192p. Order Number DE91005072. Source: 
OSTI; NTIS; INIS. 

Researchers at Oak Ridge National Laboratory (ORNL) have de- 
veloped low-cost iron aluminide (Fe3Al) alloys that are ductile at 
room temperature. These alloys have excellent high-temperature 
strength and corrosion-resistance properties. They are designed to 
be used as a structura! material at temperatures ranging from room 
temperature to 800°C and in both oxidizing and sulfidizing envi- 
ronments. ORNL researchers have dramatically improved 
room-temperature ductility to 10 to 20% by controlling the alloy 
composition and processing conditions. This advancement allows 
these alloys to be fabricated by essentially conventional methods 
into sheet, rod, bar, and other forms. The ORNL iron aluminide al- 
loys possess excellent corrosion resistance to temperatures as 
high as 1,000°C. They form a protective aluminum oxide film at 
high temperatures, and this coating protects the underlying mate- 
rial. The ORNL alloys have also overcome previous problems with 
low tensile and creep strength at high temperatures, and they re- 
tain excellent strength ratings at temperatures above 600°C. Iron 
aluminides have a wide range of potential applications, including 
structural materials such as |-beams, piping and tubing in energy 
conversion systems, automobile exhaust system parts, molten salt 
systems for oxygen generation, and in other applications where 
ferritic steels have traditionally dominated. In some cases, ductile 
iron aluminides may be used as a low-cost substitute for austenitic 
Stainless steels. 


20702 (DOE/ER-0484P, pp. 111) Superplastic steel: High- 
carbon alloy enables easy, accurate fabrication. USDOE Office 
of Energy Research, Washington, DC (USA). Jan 1991. In Technol+- 
ogy ‘90. Accomplishments in technology transfer from DOE and its 
laboratories. 192p. Order Number DE91005072. Source: OSTI; 
NTIS; INIS. 

A research team at the Lawrence Livermore National Laboratory 
(LLNL) has joined with three US industrial firms to develop a com- 
mercial production process for a new family of superplastic steels 
that has the potential for dramatically improving the ability to form 
complex shapes and reducing the need for machining. The new 
ultrahigh-carbon steels, which have super-piastic-forming proper- 
ties, flow so freely that this type of metal may be able to perfectly 
fill a complex die form. The availability of such steels will radically 
expand the freedom of the industrial designer to produce complex 
components while reducing the requirements for machining and 
joining, which typically represent one-third to one-half of the cost of 
a finished part. If these new steels can be produced on a high- 
tonnage commercial basis, the reduction in the need for machining 
and joining process could make steel produced in the US more 
favorably priced, thus regaining lost markets overseas. The super- 
plastic steel program is a result of 1985 legislation adopted by 
Congress that directed the DOE to use the technical strengths of 
the DOE laboratories to assist the US steel industry. There was 
concern that domestic manufacturing industries were falling behind 
in research on process technologies. The aim of the steel research 
program is to help develop technologies that produce leapfrog ad- 
vances in the production and processing of raw materials and 
finished parts, while simultaneously reducing energy costs. The in- 
dustrial partners participating in this study are interested in results 
that will improve their production and processing capabilities. 


20703 (DOE/ER-0484P, pp. 131-133) Predicting drawability 
of sheet metal: Commercial-grade, texture-meesuring instru- 
ment developed. USDOE Office of Energy Research, Washington, 
DC (USA). Jan 1991. In Technology ’90. Accomplishments in tech- 
nology transfer from DOE and its laboratories. 192p. Order 
Number DE91005072. Source: OSTI; NTIS; INIS. 

Ames Laboratory (Ames) basic research on how to measure the 
texture of materials has led to the development of an instrument 
that could result in significant savings for the sheet metal industry. 
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Industry needs to known the texture (i.e., the preferred grain orien- 
tation) of a material in order to predict how successfully a flat sheet 
of metal can be formed into complex shapes without tearing, wrin- 
kling, or buckling. Beverage cans, automobile oil pans and door 
panels, and aircraft components are all formed by such deep draw- 
ing processes. The Ames-developed instrument, called Ultraform, 
overcomes the limitations of existing techniques by providing a 
nondestructive method that will allow industry to immediately 
change or correct production processes. Ironically, the basic re- 
search work that led to the development of the instrument was 
focused on studying stress, not texture. Ames researchers devel- 
oped a theory for the relationship between stress and anisotropy of 
ultrasonic wave velocities, and then built a device to test their theo- 
ries. The researchers realized, however, that in order to measure 
stress, they had to learn how to suppress the effects of an interfer- 
ing source of wave speed anisotropies (i.e., the texture) so they 
could, in effect, eliminate it. The knowledge they gained about the 
effects of texture on wave speeds was applicable to the needs of 
the sheet metal-forming industry and led to the development of the 
instrument. Ultraform is now being field tested at several sites. One 
company has already expressed interest in licensing this instru- 
ment as one of a series of nondestructive evaluation products. 


20704 (DOE/ER-0484P, pp. 140-141) New instrument aids 
in titanium processing: Noncontacting ultrasonic material and 
super alloy process monitor. USDOE Office of Energy Research, 
Washington, DC (USA). Jan 1991. In Technology '90. Accomplish- 
ments in technology transfer from DOE and its laboratories. 192p. 
Order Number DE91005072. Source: OSTI; NTIS; INIS. 

There is a critical need in titanium processing to know the liquid- 
metal melt depth so that the liquid residence time can be controlled 
to dissolve, settle, or float out impurities. A noncontacting sensing 
technique and apparatus have been developed at the Idaho Na- 
tional Engineering Laboratory (INEL) to determine various elastic, 
acoustic, and ultrasonic properties of materials in real-time during 
processing. For example, both the density and shrinkage of a 
material can be determined during the sintering process. This tech- 
nology provides a real-time monitoring technique, because the only 
time needed for the measurement is the time for ultrasonic wave 
passage through the material, which is usually on the order of mi- 
croseconds. The monitoring technique requires optical access to 
the sample surface and uses lasers for both generating ultrasonic 
waves at the surface of a material and detecting the displacement 
these waves cause. The technique can be applied to materials pro- 
cesses such as sintering of ceramics; determining melt depth of 
liquid metals; annealing of metals; and monitoring melting, solidifi- 
cation, joining, welding, and bonding, where optical access is 
available. The Fabry-Perot interferometer, which is used in the 
apparatus developed at INEL, detects ultrasonic motion from mate- 
rials with rough and/or diffusely reflecting surfaces like those found 
on most materials during the processing stage. These unique 
qualities make this apparatus useful in the materials processing en- 
vironment as a real-time material microstructure diagnostic tool. A 
consortium with industry is being formed to move this sensing 
technology into hearth-melting applications. A patent disclosure has 
been filed with the DOE-Chicago Patent Office. 


20705 (DOE/ER/45328-5) Surface phases and their infiu- 
ence on metaloxide interfaces: Progress report. Blakely, J. 
Cornell Univ., Ithaca, NY (USA). Dept. of Materials Science and 
Engineering. Mar 1991. 6p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG02-87ER45328. Order Number 
DE91012277. Source: OSTI; NTIS; GPO Dep. 

During the first part of the current grant period we have carried 
out an extensive series of experiments on the characteristics of S 
and © coadsorption on single crystal Ni surfaces, and the effect of 
S submonolayers on the growth of oxide films. At the submonolay- 
ers regime coadsorbed S and O form either a p(2 x 2) or a \/3 x 
V3 R30° ordered phase on Ni(111) depending on the conditions of 
exposure of the S2 molecular beam and the coverage of coad- 
sorbed oxygen. The disordering temperatures of the phases of 
coadsorbed S and O have been measured by monitoring the inten- 
sity of LEED beams at selected electron energies. Preliminary 
“phase diagrams” for this 2-dimensional binary, S + O, alloy 


system have been constructed from the variation of transition tem- 
perature with S fractional coverage. The dependence of the 
kinetics of the O adsorption and initial oxidation process on S cov- 
erage have been studied in some detail. O adsorption is strongly 
retarded by the presence of adsorbed S probably due to inhibition 
of the dissociation step. The onset of oxide nucleation is also de- 
layed by S coverage. XPS studies of the O(1S) and Ni(2p) levels 
as a function of S coverage show no major dependence on S cov- 
erage. Related studies of the atomic step structure of Ni surfaces 
vicinal to (111) have been carried out with LEED using a position 
sensitive detector. LEED beam profiles measured as a function of 
temperature are being used to obtain details of the atomic step 
clustering transition. At a later stage of the work the coadsorption 
and oxidation studies will be extended to such surfaces with con- 
trolled defect (..step) arrays. 


20706 (DOE/ER/45365-2) Mechanisms of transformation 
toughening: Progress report, June 1, 1990—May 31, 1991. Ol- 
son, G.B. Northwestern Univ., Evanston, IL (USA). Dept. of 
Materials Science and Engineering. [1991]. 70p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG02-88ER45365. 
Order Number DE91013151. Source: OSTI; NTIS; GPO Dep. 

The operation of structural transformation as a deformation 
mechanism occurs widely throughout materials. By far the most 
studied prototypical case is the transformation plasticity associated 
with martensitic transformations, an area of intense recent interest 
stimulated by the achievement of record fracture toughness levels 
in both metals and ceramics. Developing a broad view of transfor- 
mation plasticity and toughening phenomena, 
DOE-sponsored research program originally organized at MIT has 
been underway since 1983 addressing these phenomena in 
high-strength materials based on both homogeneous and 
dispersed-phase systems and involving toughening interactions 
with both ductile and brittle failure mechanisms. Research reviewed 
here includes continuation of transformation toughening studies in 
ultrahigh-strength austenitic steels as well as a new effort directed 
at enhancement of uniform ductility in mutiphase high-strength 
low-alloy steels of interest for automotive applications. Concepts 
which have evolved from this research program have had an im- 
portant role in the multi-institutional Steel Research Group (SRG) 
program which focusses on the fundamental principles allowing de- 
sign of new classes of advanced steels with high toughness and 
ductility. Excerpts from a comprehensive review of our steel re- 
search reporting results of our DOE-sponsored transformation 
plasticity studies and their role in our design approach are included 
here as Appendix A. 


20707 (DOE/ER/45390-2) The relationship between mi- 
crostructure and magnetic properties in high-energy 
permanent magnets characterized by structures: 
Progress report. Soffa, W.A. Pittsburgh Univ., PA (USA). Dept. of 
Materials Science and Engineering. Jan 1990. 7p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG02-89ER45390. 
Order Number DE91012404. Source: OSTI; NTIS; GPO Dep. 

The most significant progress during the second year stemmed 
from the electron microscopy studies of the mechanism of forma- 
tion of the polytwinned structures and attendant development of 
the characteristic magnetic domain structure. Most of the work was 
carried out on a non-stoichiometric Fe-37Pt alloy and on the 
equiatomic Fe-Pd composition. The use of the Fe-37Pt alloy in- 
stead of the 50Fe-50Pt composition allowed for much better control 
of the transformation upon quenching and subsequent aging. With 
this alloy the as-quenched state exhibits only a small volume frac- 
tion of ordered particles uniformly dispersed in the disordered 
matrix. The as-quenched equiatomic Fe-Pd alloys were fully disor- 
dered. The electron microscopy studies followed the microstructural 
development of the alloys during aging at 650°C and 500°C for 
the Fe-37Pt and 50Fe-50Pd alloys, respectively. The evolution of 
the polytwinned state was virtually identical for the two alloys at 
these aging temperatures. It is clear that the cubic (Al) — tetrago- 
nal (Lig) transformation in both alloys at these aging temperatures 
occurs via a nucleation and growth process with the transformation 
twins emerging during growth under the influence of the elastic 
strain of misfit energy. The coherent ordered particles which nucle- 
ate form arrays of single variants aligned along the {110} planes 
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of the parent cubic phase to minimize the strain energy attendant 
to the transformation. Field-ion microscopy observations have es- 
sentially corroborated this mechanism of twin formation and have 
indicated that the particles actually exhibit a {110} habit plane. 
Also, an important result of the electron microscopy studies and 
magnetic age hardening results to date is that peak hardness is 
characterized by a fully ordered state rather than a mixture of or- 
dered and disordered phases as generally believed. 

20708 (DOE/ER/45421—1) Critical issues in de-alloying and 
line stress-corrosion cracking: Progress report, 
July 1, 1990—March 1991. Sieradzki, K.; Wagner, J.W. Johns Hop- 
kins Univ., Baltimore, MD (USA). Dept. of Materials Science and 
Engineering. Mar 1991. 7p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG02-90ER45421. Order Number 
DE91010190. Source: OSTI; NTIS; GPO Dep. 

This report details the past (June 1990-February 1991) research 
activities and second year research plans on the program, Critical 
Issues in De-alloying and Transcrystalline Stress-Corrosion Crack- 
ing which was funded in July 1990 by the Office of Basic Energy 
Sciences of The United States Department of Energy. The three 
major components of the program relate to (1) kinetic aspects of 
the selective dissolution in alloys and the coarsening of de-alloyed 
layers, (2) measurements of crack dynamics during film induced 
cleavage processes, and (3) mechanical properties of the intrinsic 
de-alloyed layers responsible for film-induced cleavage events. 
Progress in each of these areas is discussed. 


20709 (DOE/PC/90176-T9) Cyclone reburning _ retrofit: 
Corrosion evaluation: Technical report, September 1, 1990- 
November 30, 1990. Farzan, H. (Babcock and Wilcox Co., New 
Orleans, LA (USA)); Paul, L.D. Illinois Dept. of Energy and Natural 
Resources, Springfield, IL (USA). [1990]. 6p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG22-90PC90176. 
Order Number DE91010508. Source: OSTI; NTIS; GPO Dep. 
Reburning is an emerging NO, reducing technology which offers 
cyclone boiler owners a promising alternative to the more expen- 
sive flue gas cleanup techniques. Pilot-scale test results have 
shown that the corrosive H2S gas can evolve during reburn. This 
can pose a potential problem and concern in retrofits burning high- 
sulfur Illinois coals. This research program is intended to assess 
tube corrosion under simulated reburning conditions (temperature, 
stoichiometry, and H2S concentration). Performance of existing car- 
bon steel as well as other alloys will be tested and compared. 1 fig. 


20710 (EGG-M-90391) An evaluation of nickel-eluminum 
coatings fabricated with the plasmae-spray process. Varacalle, 
D.J. Jr. (EG and G Idaho, Inc., Idaho Falls, ID (USA)); Knibloe, 
J.R.; Smith-Wackerle, V.L.; Walter, J.A.; Irons, G. EG and G Idaho, 
Inc., idaho Falls, ID (USA). [1990]. 9p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC0O7-761D01570. (CONF- 
9011207-1: Expert systems analysis meeting, Los Angeles, CA 
(USA), 8 Nov 1990). Order Number DE91013208. Source: OSTI; 
NTIS; GPO Dep. 

As part of an investigation of the dynamics that occur in the 
plasma-spray process, an experimental study of the plasma spray- 
ing of nickel-aluminum powder was conducted. The coating 
experiments used typical process parameters that were varied in a 
Taguchi fractional factorial design parametric study. Operating pa- 
rameters were varied around the typical spray parameters in a 
systematic design of experiments to display the range of plasma- 
processing conditions and their effect on the resultant coating. 
Parameters varied include the working gas mixture, power, powder 
injection location, spray distance, traverse rate, and powder feed 
rate. Typical operating conditions for the torch of this study were 
35 V, 800 A, 100 standard ft°/h (scfh) argon primary gas flow, 47 
scfh helium secondary gas flow, and 7 lb/h powder feedrate. These 
parameter settings were used with a 3-in. spray distance and a 
gun traverse rate of 20 in/sec. The statistical scheme varied 
around these nominal parameter settings. The coatings were fabri- 
cated with ten passes, which yielded relatively even coatings that 
ranged in thickness from 187 to 603 microns. The coatings were 
characterized by hardness tests, optical metallography, and x-ray 
diffraction. Coating qualities are discussed with respect to thick- 
ness, hardness, porosity, and phase content. 
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20711 (EGG-M-90504) Substructure and electrical resistiv- 
ity analyses of pure tungsten sheet. Trybus, C.L.; Sellers, C.H.; 
Anderl, R.A. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1991]. 
5p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. (CONF-910202—18: Annual meeting and exhibi- 
tion of the Minerals, Metals and Materials Society (TMS), New 
Orleans, LA (USA), 17-21 Feb 1991). Order Number DE91014098. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The substructure of pure tungsten sheet (0.025 mm thick) is ex- 
amined and quantified by transmission electron microscopy (TEM). 
Dislocation populations and arrangements are evaluated for as- 
worked and various annealed conditions of the tungsten sheet. The 
worked (rolled) tungsten substructure was nonhomogeneous, con- 
sisting of areas of very high and low dislocation densities. These 
results are correlated to resistivity measurements of the tungsten 
sheet following thermal cycling to 1200°C to determine the sub- 
structural changes as a function of temperature. The comparison 
between the two characterization techniques is used to examine 
the relationship between structural and electronic properties in 
tungsten. 15 refs., 6 figs., 2 tabs. 


20712 (EGG-MS—8314) Characterization of vacuum gas at- 
omized Ni,Al powders alloyed with iron and chromium. Wright, 
R.N. EG and G Idaho, Inc., Idaho Falls, ID (USA). Oct 1988. 24p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. Order Number DE91014159. Source: OSTI; 
NTIS; GPO Dep. 

The microstructure and degree of order in vacuum gas atomized 
powders of alloys based on Ni3Al have been characterized using 
optical and scanning electron microscopy, and x-ray diffraction. 
The powders were generally spherical with an average particle size 
of ~60 um. The solidification microstructures was a mixture of cel- 
lular and dendritic morphologies. The average cell or dendrite arm 
spacing increased linearly with increasing particle size trom 10 to 
90 um and saturated for larger article sizes. A binary alloy contain- 
ing 22.3 at. % Al had very little quenched in disorder. Increasing 
the alloying content with additions of iron and chromium increased 
the amount of disorder in the as-quenched powder. The disorder 
appears to be a result of wrong atomic site occupancy as well as 
of a high density of antiphase boundaries. 


20713 (ENEA-RT-INN-90-04) Axiaksymmetric inverse ex- 
trusion of cylindrical aluminium alloy billet: ABAQUS (version 
4.7.1.) numerical simulation. Forghieri, R.; Martelli, L. ENEA, 
Bologna (Italy). 1990. 21p. (in Italian). (RT/INN—90-04). Order 
Number DE91769506. Source: OSTI; NTIS (US Sales Only). 

The renewed interest in inverse extrusion processes is due 
mainiy to the almost complete elimination of wall friction. This im- 
plies reductions in extrusion pressure, greater plate velocity and 
the possibility of extruding larger billets. This paper illustrates axial- 
symmetric inverse extrusion applied to a cylindrical aluminium alloy 
2024 billet at a constant temperature of 450 degrees C. The simu- 
lation is carried out with the use of the ABAQUS (version 4.7.1.) 
finite element structural code for metal forming problems. Wall 
friction is considered negligible and the analysis considers elastic- 
viscous-plastic behaviour. 


20714 (ETDE/JP-mf-1787874, pp. 11-18) Countermeasure 
to supplied water consumption rate for the rolling line. Goto, 
T. (Nippon Steel Corp., Tokyo (Japan)). Energy Conservation Cen- 
ter, Tokyo (Japan). 4 Feb 1991. 1580p. (in Japanese). In Book of 
energy conservation examples.: No.16 Energy Conservation Pro- 
motion Meeting. Order Number DE91787874. Source: OSTI; NTIS 
(US Sales Only). 

Activities were made by the plan of improvement of water unit 
requirement and exciusion of wastage. Improvement on the water 
consumption rate through the activity for reducing cooling water 
which is the important energy for stabilized production and high 
quality products in the hot rolling process. Investigations were made 
on the present consumption rate of each system and comsumption 
condition was grasped and analized. As a result, some wastages 
were confirmed which were continual feed water of roll cooling wa- 
ter for V-H mil while idling, continual feed water of roll cooling 
water for NT mil to the stands, and an exhaution of cooling water 
for cooling trough which was not used. As a countermeasure to re- 
move these useless feed water, an establishment of automatic ON/ 
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OFF device which was utilized with the existing steel products de- 
tector along to each equipment, establishment of shut-off valve and 
by-pass pipe, and an extension of ducts, were promoted. After im- 
provement 24 percent reduction was accomplished compared with 
one before, and the water consumption was improved. 13 figs. 


20715 (ETDE/JP-mf—1787874, pp. 221-230) Saving energy 
in heat treatment process. Takahata, Y. (Nachi-Fujikoshi Corp., 
Tokyo (Japan)). Energy Conservation Center, Tokyo (Japan). 4 Feb 
1991. 1580p. (in Japanese). In Book of energy conservation exam- 
ples.: No.16 Energy Conservation Promotion Meeting. Order 
Number DE91787874. Source: OSTI; NTIS (US Sales Only). 

Radical discussions were given to the facilities, materials, and 
working methods in a heat treatment process for high-speed tool 
steel drills, to save manpowers, improve largely the working envi- 
ronment, and reduce energies used, including electric power, 
gases, and heavy oil. The facility currently used is a salt bath fur- 
nace, of which heat efficiency is as low as 2,2%, and working 
environment was poor. Extrusion machines are used in place of 
straight cutting machines to eliminate material dependent bending. 
The material annealing condition was improved, and the material 
was changed to a kind of steel that is capable of tempering shanks 
simultaneously. A heat treatment method was established for less 
bending, such as placing drills vertically, and press tempering was 
carried out. A new type two-chamber vacuum furnace having better 
heat efficiency was developed, and introduced. As a result of these 
improvements, the energy unit requirement was decreased from 
1,042,8 kcal/kg to 430,2 kcal/kg, resulting in a monthly monetary 
reduction of 2,95 million yen. The number of work force was re- 
duced by 22 persons, and the working environment was improved. 
17 figs., 8 tabs. 


20716 (INIS-BR-2396, pp. 94) The study of the gel method. 
Guan-Ming, Q. (Changchun College of Optics and Fine Mechanics 
(China)). Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica 
e Quimica. 1989. 160p. (CONF-890805-—: 5. international workshop 
on glasses and ceramics from gels, Rio de Janeiro (Brazil), 6-10 
Aug 1989). In Proceedings of the 5. International Workshop on 
Glasses and Ceramics from Gels. Order Number DE91633002. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. GELS/superconducting com- 
posites; SUPERCONDUCTING COMPOSITES/microstructure; 
COORDINATION NUMBER; DIFFERENTIAL THERMAL ANALY- 
SIS; GELS; PH VALUE; PHASE TRANSFORMATIONS; 
SCANNING ELECTRON MICROSCOPY; MICROSTRUCTURE; X- 
RAY DIFFRACTION 


20717 (INIS-mf—12189) Corrosion fatigue behaviour of du- 
plex stainless steels, especially of type A905 (X3CrMnNiIMoN 
25 6 4) under simulated steam turbine conditions. Final report. 
Schmitt-Thomas, K.G.; Wunderlich, R. Technische Univ. Muenchen 
(Germany, F.R.). Inst. fuer Metallurgie und Metallkunde. [1991] 
113p. (in German). Contract COST 505-D6. Order Number 
DE91785606. Source: OSTI; NTIS (US Sales Only); INIS. 
Corrosion fatigue tests were performed in 0,01 M NaCl pH 7/pH 
3 and 22% NaCl pH 7/pH 3 solution. The temperature were 80deg 
C and 150deg C. Following stress parameters were used: a mean 
stress with 250 MPa and some sample tests with 350 MPa, a fre- 
quency of 50 Hz/sinus and a variable stress amplitude in the 
tensile range. In 0,01 M NaCtl-solutions, the corrosion fatigue limits, 
measured at 8 C and 1 C, were 250 MPa (80deg C/pH 
7), 230 MPa (150deg C, pH 7), 200 MPa (80deg C/pH 3) and 170 
MPa (150deg C/pH 3). in 22% NaCl solution the corrosion fatigue 
limit decreases from 170 MPa (80deg C, pH 7) to 120 MPa 
(150deg C, pH 7) and from 160 MPa to 100 MPa. The results of 
the investigation reveal a dominantly influence of salt content and 
temperature on the corrosion fatigue resistance of the Duplex 
stainless steel. The influence of pH-value depends on the sodium 
chloride content of the solution. In diluted solutions, the cracks 
started at surface failures or slip bands. In 22% sodium chloride 
solution the cracks were initiated from pittings and (AI(CN))- 
inclusions. Furthermore ‘Free Corrosion Potentials’ and 'Pitting 
Potentials’, were measured in diluted and saturated sodium chio- 
ride solution. At 80deg C and especially at 150deg C, the A905 
showed a better electrochemical corrosion resistance and corrosion 


fatigue behaviour in saturated solution than the former developed 
duplex stainles steel type A903. (orig./MM). 


20718 (INIS-mf-12722, pp. 13-34) A strategy of base mate- 
rials research in nuclear applications, an introduction. Kondo, 
T. (Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). 
Tokai Research Establishment). Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1989. 346p. (CONF-8901207-: JAERI 
symposium on high energy neutron source for material research 
and development, Tokyo (Japan), 12-13 Jan 1989). In High energy 
neutron source for material research and development: Report on 
JAERI symposium. Order Number DE91713086. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Although extensive research works have been made in material 
research, the various limitations intrinsic to existing facilities have 
caused fatal inefficiency and complication, such as broad energy 
spectra, inadequate flux and fluence, poor accessibility and so on. 
Other barriers are the availability of post-irradiation and in situ ex- 
perimental means and the shortage of professionals. Two major 
spots of the complex proposed by Japan Atomic Energy Research 
Institute are Energy Selective Neutron Irradiation Test Facility (ES- 
NIT) and Laboratories with Modular-type Hot Cells (MODULAB) 
with Small Specimen Test Techniques (SSTT). The use of SSTT is 
one of the prerequisites for the wide use of accelerator-based 
neutron sources. The importance of Base Material Research is rec- 
ognized as a national consensus. Neutron irradiation studies are 
the most concerned item for the research. Large key facilities and 
their use by coordinated programs should be planned. A complex 
including ESNIT and MODULAB is proposed. (K.1.). 


20719 (IS-M-667) Interpreting solidification phenomena 
and microstructural evolution in metals through the use of 
transparent model alloy systems. Grugel, R.N. (Vanderbilt Univ., 
Nashville, TN (USA). Dept. of Materials Science and Engineering); 
Trivedi, R. Ames Lab., IA (USA). [1991]. 34p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-82. 
(CONF-9105189—1: Metallography: 75 years later, Atlantic City, NJ 
(USA), 8-10 May 1991). Order Number DE91012629. Source: 
OSTI; NTIS; GPO Dep. 

It is well established that the material properties of alloys are di- 
rectly related to the scale and distribution of their microstructural 
constituents. The advances and applications of metallogrpahic 
techniques for the examination of solidified microstructures have 
proven invaluable in ascertaining these structure-property relation- 
ships. Unfortunately, many aspects of microstructural evolution can 
only be inferred from a post-solidification examination. The use of 
transparent compounds which freeze in a manner analogous to 
metals circumvents this problem by allowing direct and continual 
observation of solidification events during both transient and 
steady-state growth. This paper discusses the role of these com- 
pounds in promoting our understanding of solidification phenomena. 
Examples of dendritic, eutectic, and monotectic microstructural de- 
velopment, pertinent to theory and practice, are presented and 
compared with their metal counterparts. 12 figs., 2 tabs. 


20720 (IS-T-1562) EXAFS studies of elastic strain in dilute 
binary alloys. Parakka, A. Ames Lab., IA (USA). 14 May 1991. 
89p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-82. Order Number DE91012678. Source: OSTI; 
NTIS; GPO Dep. 

The study of bimetallic alloys is of great interest because of their 
wide use in industry catalysts. Catalytic properties of material are 
very much dictated by their surface properties. Surface 
segregation-the phenomenon where the surface concentration of 
one of the species differs from that in the bulk-in such bimetallic al- 
loys is then of great importance since surface properties are 
greatly affected by the surface composition. Several theories have 
been forwarded to predict which component of the alloy is ex- 
pected to segregate to the surface in such binary alloys. In this 
report, the EXAFS analysis of a nickel-piatinum alloy system is dis- 
cussed. Data Acquisition, data analysis, results, and a discussion 
are topics presented in this report. 


20721 (K/ETO-56) The effect of fluoride gases on cylinder 
valve corrosion. Preston, J.F.; Hammett, C.P. Oak Ridge K-25 
Site, TN (USA). UEO Enrichment Technical Operations Div. Mar 





ERA Vol. 16, No. 8 227 





36 MATERIALS 
3601 Metals and Alloys 


1991. 50p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO05-840T21400. Order Number DE91012745. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

In October 1988, it was first learned that a uranium hexafluoride 
cylinder valve on an El Dorado cylinder was found to be severely 
corroded at Paducah. Aluminium bronze CDA alloy 636, a copper- 
based alloy with 3-4 % aluminum and 0.7-1.3 % silicon, is 
specified for uranium hexafluoride cylinder valves. A section of a 
typical unused valve was provided for exposure studies in the 
Trace Gas Studies Facility (TGSF), manufactured according to the 
schematic in Figure 2. While the capabilities of the TGSF have 
evolved over time, its principle mission is to measure the perme- 
ability of nine-inch barrier samples in inert and production gas 
environments. The external lines and other components are 
wrapped with high temperature fiber glass heat tapes to prevent 
metal halides from depositing in the lines. The cylinder valve corro- 
sion studies were performed in a sample cylinder attached to the 
external manifold. These studies have indicated that exposure of 
cylinder valve samples to AsFs, HF, or UF,, alone, or UF, in com- 
bination with AsFs or HF over periods of 8 days at 66°C did not 
result in observable surface corrosion. However, binary mixtures of 
HF + 20% AsFs at 60°C and ternary mixtures of UF, + 20% HF + 
20% AsF, at 66°C began to show changes in surface morphology 
after only a day of exposure. It was also determined that sample 
exposure to the ternary gas mixture at 25°C did not result in ob- 
servable corrosion over an 8-day period. 37 figs., 1 tab. 


20722 (LA-12068-MS) The DataShoP: A database of weak- 
shock constitutive data. Tonks, D.L. Los Alamos National Lab.., 
NM (USA). May 1991. 135p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91013349. Source: OSTI; NTIS; GPO Dep. 

Experimental velocity profiles for weak shock waves of a variety 
of metals are analyzed to determine the plastic strain, plastic strain 
rate, and deviatoric stress through the shock front. (A weak shock 
wave is one that is not yet overdriven, i.e. it has an elastic precur- 
sor.) A steady-wave weak shock analysis is used for most of the 
data. In some cases a numerical characteristics-code calculation is 
used to correct for reflections created when the steady wave 
passes through a sampie-window interface or reflects from a free 
surface. (The effects of a sample-window interface are minor for 
windows closely matched in impedance to the sample.) The data 
are collected here in the form of the DataShoP database: Data 
(from) Sho(ckwave) P(rofiles). The data are presented in the form 
of both figures and tables. The tables are available on request on 
a floppy disk. The collection of data here is a repository of basic 
material high-strain-rate information for the modeler or theorist. 
Wave propagation calculations and other such analysis have al- 
ready been performed leaving the user free to concentrate on 
questions of basic material behavior. 68 refs., 57 figs., 32 tabs. 


20723 (LA-UR-91-1648) Dynamic plasticity in transition 
from thermal! activation to viscous drag. Johnson, J.N.; Tonks, 
D.L. Los Alamos National Lab., NM (USA). [1991]. 9p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-7405-ENG- 
36. (CONF-9107105-6: 1991 American Physical Society (APS) 
conference on shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991). Order Number DE91013031. 
Source: OSTI; NTIS; GPO Dep. 

For low-to-intermediate rates of mechanical loading, plastic 
deformation, is controlled by thermal activation or mechanical pen- 
etration of dislocations through barriers. These barriers can be 
solute atoms, impurities, or, in the case of very pure materials, 
other dislocations. At some point between intermediate strain rates 
(10 — 10* s—') and the higher strain rates (10° — 10” s—') associ- 
ated with weak-shock compression, the plastic deformation process 
makes a transition from being dominated by stress-assisted ther- 
mal activation to being controlled by the time it takes a mobile 
dislocation to get from one barrier to the next; this latter time de- 
pends on the effective stress and viscous-drag force provided by 
the perfect lattice. Some of the models that describe this process 
are reviewed, along with various hardening mechanisms. Distinc- 
tion is made between simple rate-dependent models (in which in 
shear stress depends on the current plastic strain rate and plastic 
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strain) and path-dependent models (in which the shear stress de- 
pends on the current plastic strain rate and all past history through 
one, or more, internal-state variables). A way in which shock-wave 
data can be used to extend intermediate strain-rate models into the 
viscous-drag regime is described. 14 refs., 9 figs. 


20724 (LA-UR-91-1820) Overdriven shocks in solids and 
liquids. Wallace, D.C. Los Alamos National Lab., NM (USA). 
[1991]. 5p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. (CONF-9107105—12: 1991 American 
Physical Society (APS) conference on shock compression of con- 
densed matter, Williamsburg, VA (USA), 17-20 Jul 1991). Order 
Number DE91013370. Source: OSTI; NTIS; GPO Dep. 

The structure of overdriven shocks in solids and liquids is ana- 
lyzed in terms of the underlying physical concepts, without 
resorting to formal mathematics. Two dissipative processes are re- 
quired for the evistence of a steady-wave shock, namely plastic 
flow in a solid, or viscous flow in a liquid, and heat transport in ei- 
ther a solid or liquid. The first requirement is the analog of 
Rayleigh’s theorem for gases, and the second requirement extends 
Rayleigh's findings. For metals, the shock analysis yields approxi- 
mate plastic flow data at strain rates approaching 10'¢s—’. The 
shock risetime in solid or liquid metals is predicted to decrease to 
around a picosecond, as the shock strength increases through the 
overdriven threshold. 8 refs., 3 figs. 


20725 (LA-UR-91-1837) Measurement of molybdenum mir- 
ror reflectivities. Blake, R.L. (Los Alamos National Lab., NM 
(USA)); Davis, J.C.; Gong, P.P.; Graessle, D.E.; Rudderman, W. 
Los Alamos National Lab., NM (USA). [1991]. 11p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-9107115-—2: Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) meeting, San Diego, CA (USA), 21-26 Jul 1991). 
Order Number DE91013318. Source: OSTI; NTIS; GPO Dep. 

The reflectivity versus angle for a variety of molybdenum mirrors 
has been measured for both hard and soft x-rays in an attempt to 
deduce any variation in performance between single crystal, poly- 
crystalline, and evaporated mirrors. A filling technique has been 
used to arrive at the roughness of the mirrors. An approach to uti- 
lize such measurements to characterize mirrors and derive low 
energy optical constants or many elements is outlined. 19 refs., 7 
figs. 


20726 (LBL—29592) TEM analysis of enclosed crystal mi- 
crostructures and interfaces. Dahmen, U. Lawrence Berkeley 
Lab., CA (USA). Aug 1990. 2p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC03-76SF00098. Order Number 
DE91012344. Source: OSTI; NTIS; GPO Dep. 

The study of enclosed crystal shapes in relation to their interface 
structure is an area of phase transformations rich in new and 
interesting phenomena. It is shown that transmission electron mi- 
croscopy (TEM) can make an important contribution to the 
understanding and control of materials properties through the ex- 
perimental study of these phenomena by conventional, analytical, 
high resolution, diffraction and dynamic in-situ techniques. There is 
a close connection between the morphology, interface structure, 
defect substructure, and formation mechanism of precipitates in a 
solid matrix. Complementary to static observations, dynamic in-situ 
experiments by high voltage electron microscopy show that germa- 
nium precipitates in an aluminum matrix can be transformed 
between a strongly faceted, anisotropic shape and a rounded, 
isotropic shape. 


20727 (LBL-30421) Tensile deformation of Al-Cu-Li-Zr alloy 
2090-T8E41 at 298 and 77K. Yao, D.; Chu, D.; Morris, J.W. Jr. 
Lawrence Berkeley Lab., CA (USA). Center for Advanced Materi- 
als. Mar 1991. 9p. Sponsored by USDOE, Washington, DC (USA); 
National Science Foundation, Washington, DC (USA). DOE Con- 
tract ACO3-76SF00098. (CONF-910202-16: Annual meeting and 
exhibition of the Minerals, Metals and Materials Society (TMS), 
New Orleans, LA (USA), 17-21 Feb 1991). Order Number 
DE91011885. Source: OSTI; NTIS; GPO Dep. 

The deformation behavior of a 12.7 mm (0.5 in.) 2090-T8E41 
(Vintage |) plate material in tension is studied at 298 and 77K. An 
increase in the roughness of slip relief patterns is observed on pol- 
ished surfaces of deformed tensile specimens tested at 77K. The 





increased roughness at the lower temperature is believed to be in- 
duced by a microstructural factor that resists the transmission of 
slip from grain to grain and results in reduced slip continuity across 
grain boundaries. The reduced slip continuity is believed to encour- 
age greater deformation homogeneity at the lower test temperature 
and, subsequently, results in an improved work hardening capacity. 
A microstructural relation between the increased slip discontinuity 
and the improvement in the work hardening characteristic and sub- 
sequent mechanical properties at low temperatures is proposed. 


20728 (LBL-30482) Thin film synthesis using miniature 
pulsed metal vapor vacuum arc plasma guns. Godechot, X.; 
Salmeron, M.B.; Ogletree, D.F.; Galvin, J.E.; MacGill, R.A.; Dickin- 
son, M.R.; Yu, K.M.; Brown, I.G. Lawrence Berkeley Lab., CA 
(USA). Apr 1990. 7p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00098. (CONF-900466—100: 
Spring meeting of the Materials Research Society (MRS), San 
Francisco, CA (USA), 16-21 Apr 1990). Order Number 
DE91012359. Source: OSTI; NTIS; INIS; GPO Dep. 

Metallic coatings can be fabricated using the intense plasma 
generated by the metal vapor vacuum arc. We have made and 
tested an embodiment of vacuum arc plasma source that operates 
in a pulsed mode, thereby acquiring precise control over the 
plasma flux and so also over the deposition rate, and that is in the 
form of a miniature plasma gun, thereby allowing deposition of 
metallic thin films to be carried out in confined spaces and also al- 
lowing a number of such guns to be clustered together. The 
plasma is created at the cathode spots on the metallic cathode 
surface, and is highly ionized and of directed energy a few tens of 
electron volts. Adhesion of the film to the substrate is thus good. 
Virtually all of the solid metals of the Periodic Table can be used, 
including highly refractory metals like tantalum and tungsten. Films, 
including multilayer thin films, can be fabricated of thickness from 
Angstroms to microns. We have carried out preliminary experi- 
ments using several different versions of miniature, pulsed, metal 
vapor vacuum arc plasma guns to fabricate metallic thin films and 
multilayers. Here we describe the plasma guns and their operation 
in this application, and present examples of some of the thin film 
structures we have fabricated, including yttrium and platinum films 
of thicknesses from a few hundred Angstroms up to 1 micron and 
an yttrium-cobalt multilayer structure of layer thickness about 100 
Angstroms. 33 refs., 5 figs. 


20729 (MRL-R-1139) Corrosion of high-density sintered 
tungsten alloys. Part 1: Part 1: immersion testing. Batten, J.J.; 
McDonak, |.G.; Moore, B.T.; Silva, V.M. Materials Research Labs., 
Maribyrnong (Australia). Oct 1988. 40p. Order Number 
DE91632998. Source: OSTI; NTIS (US Sales Only); INIS. 

The corrosion behaviour of four tungsten alloys has been evalu- 
ated through weight loss measurements after total immersion in 
both distilled water insight into the mechanism of corrosion was af- 
forded by an examination of the and 5% sodium chloride solutions. 
Some insight the mechanism of corrosion was afforded by using 
the Scanning Electron Microscopy and through an analysis of the 
corrosion products. Pure tungsten and all the alloys studied under- 
went corrosion during the tests, and in each case the rare of 
corrosion in sodium chloride solution was markedly less than that 
in distilled water. A 95% W, 3.5% Ni, 1.5% Fe alloy was found to 
be the most corrosion resistant of the alloys under the experimen- 
tal conditions. Examination of the data shows that for each of the 
tests, copper as an alloying element accelerates corrosion of tung- 
sten alloys. 9 refs., 7 tabs., 12 figs. 


20730 (MRL-R-1145) Corrosion of high-density sintered 
tungsten alloys. Part 2: Part 2: Accelerated corrosion testing. 
Batten, J.J.; Moore, B.T. Materials Research Labs., Maribyrnong 
(Australia). Dec 1988. 25p. Order Number DE91632999. Source: 
OSTI; NTIS (US Sales Only): INIS. 

The behaviour of four high-density sintered tungsten alloys has 
been eviuated and compared with that of pure tungsten. Rates of 
corrosion during the cyclic humidity and the salt mist tests were 
ascertained from weight loss measurements. Insight into the corro- 
sion mechanism was gained from the nature of the corrosion 
products and an examination of the corroded surfaces. In the tests, 
the alloy 95% W, 2.5% Ni, 1.5% Fe was the most corrosion 
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resistant. The data showed that copper as an alloying element ac- 
celerates corrosion of tungsten alloys. Both attack on the tungsten 
particles and the binder phase were observed together with tung- 
sten grain loss. 6 refs., 3 tabs... 


20731 (MRL-R-1146) Corrosion of high-density sintered 
tungsten alloys. Part 3: Part 3: Electrochemical tests. Batten, 
J.J.; Bombaci, S.A.; Garrard, W.N.C.; Moore, B.T.; Smith, B.S. Ma- 
terials Research Labs., Maribyrnong (Australia). Dec 1988. 39p. 
Order Number DE91633000. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The corrosion behaviour of tungsten and high-density tungsten 
alloys (W > 90 weight %) has been examined electrochemically 
through anodic polarization measurements, instantaneous corrosion 
rate measurements, galvanic coupling, and surface potential map- 
ping. In the anodic polarization tests, pure tungsten and the four 
alloys studied underwent transitions from an active state to a state 
where any further increase in potential produced no further increase 
in current. The presence of chloride ions increased corrosion rates. 
Predictions of likely trends in corrosion rates from the above elec- 
trochemical tests were not in complete agreement with those 
obtained by the long-term immersion tests. Similarly, a consistent 
prediction of the likely nature of the corrosion products that would 
result from long-term immersion testing was not obtained from the 
above studies. Predictions about which alloys would be susceptible 
to a crevice effect were in agreement with the immersion testing 
results, namely those alloys not containing Cu would be the most 
susceptible. Some insight into the nature of the corrosion mecha- 
nism is afforded by the work on galvanic coupling and surface 
potential mapping. This supported the view that galvanic corrosion 
plays a part in the corrosion process. 15 refs., 5 tabs., 19 figs. 


20732 (NUREG/CR-4744-Vol.4-No.1) Long-term embrittle- 
ment of cast duplex stainless steels in LWR_ systems: 
Semiannual report, October 1988—March 1989: Volume 4, No. 
1. Chopra, O.K. (Argonne National Lab., IL (USA)); Chung, H.M. 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Engineering; Argonne National Lab., IL (USA). May 1991. 36p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (ANL-90/44). Source: 
OSTI; NTIS; INIS; GPO. 

This progress report summarizes work performed by Argonne 
National Laboratory on long-term embrittlement of cast duplex 
stainless steels in LWR systems during the six months from Octo- 
ber 1988 to March 1989. Charpy-impact data are presented for 
several heats of cast stainless steel aged at temperatures between 
320 and 450°C for times up to 30,000 h. Thermal aging decreases 
impact energy and shifts transition curves to higher temperatures. 
A saturation effect is observed for room-temperature impact energy 
and upper-self energy. Charpy data are analyzed to obtain the acti- 
vation energy of the kinetics of embrittlement. The results suggest 
that the activation energy of embrittlement is not constant in the 
temperature range of 290-400°C, but increases as temperature 
decreases. A correlation is presented for estimating the extent of 
embrittlement of cast stainless steels from known material parame- 
ters. The degradation in mechanical properties can be reversed by 
annealing the embrittled material for 1 h at 550°C and then water 
quenching. 20 refs., 18 figs., 4 tabs. 


20733 (ORNL/Sub-88-07685/01) Aqueous corrosion char- 
acteristics and corrosion-related cracking susceptibilities of 
Fe,Abtype iron aluminides. Buchanan, R.A. (Tennessee Univ., 
Knoxville, TN (USA). Dept. of Materials Science and Engineering); 
Kim, J.G. Oak Ridge National Lab., TN (USA); Tennessee Univ. 
Knoxville, TN (USA). Dept. of Materiais Science and Engineering. 
Apr 1991. 40p. Sponsored by USDOE, Washington, DC (USA) 
DOE Contract AC05-840R21400. Order Number DE91013028 
Source: OSTI; NTIS; GPO Dep. 

In certain fossil-energy applications, iron aluminides may be sub- 
jected to ambient-temperature aqueous corrosion conditions. in the 
present project, the aqueous corrosion characteristics and the 
cracking tendencies under aqueous-corrosion conditions were stud- 
ied. In these studies, electrochemical, immersion and 
electrochemical-mechanical evaluation techniques were employed. 
For a range of iron-aluminide compositions, cyclic anodic polariza- 
tion tests were conducted in a number of electrolytes to provide 
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information on anodic dissolution characteristics including tenden- 
cies for either active uniform corrosion, localized corrosion, or 
passivation. Average corrosion penetration rates were determined 
by application of Tafel methods or the polarization-resistance 
method in combination with Faraday’s law. Immersion test methods 
were employed to verify corrosion behavior as determined by elec- 
trochemical methods and to evaluate localized-corrosion initiation 
times. U-bend corrosion tests were conducted at open-circuit corro- 
sion potentials and at potentiostatically-controlled anodic and 
cathodic potentials to investigate the cracking tendencies of se- 
lected iron aluminides and to provide information on the cracking 
mechanism. And finally, slow-strain-rate corrosion tests were con- 
ducted at open-circuit and potentiostatically-controlled cathodic 
potentials to study the ductility response as related to cracking ten- 
dencies and the mechanism responsible. 32 refs., 19 figs., 11 tabs. 


20734 (ORNL/TM—11796) Properties of large heats of 
Fe,Al-based alloys. Sikka, V.K.; McKamey, C.G.; Howell, C.R.; 
Baldwin, R.H. Oak Ridge National Lab., TN (USA). Mar 1991. 39p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91013268. Source: OSTI; 
NTIS; GPO Dep. 

The scaleup of three Fe3Al-based alloys at several commercial 
vendors is described. The scaleup processes examined the effect 
of crucible materials (MgO versus Al2O3), melting practice, 
vacuum-induction melting, vacuum-arc remelting, electrosiag 
remelting, and processing under commercial conditions. Each alloy 
is designed for a specific use: sulfidation resistance, room- 
temperature ductility, and high-temperature strength. One of the 
alloys was also scaled up through powder production by nitrogen- 
gas atomization. The scaled-up heats varied in size from 50 to 250 
kg (100 to 500 Ib). The ingot sizes varied from 38- to 203-mm (1 1/ 
2- to 8-in.) diam. The scaleup processes occurred at Ametek 
Specialty Metal Products Division; Haynes International, Inc.; Car- 
penter Technology Corporation; Special Metals Corporation; and 
Precision Rolled Products, Inc. The processing of 102-mm-diam (4- 
in.) ingots at the Oak Ridge National Laboratory into plate and 
sheet is described in detail. Tensile and creep data on a large 
powder-metallurgy and cast-and-worked alloys are presented. Rec- 
ommendations are made for future work on the heats scaled up in 
this study. 2 refs., 25 figs., 6 tabs. 


20735 Corrosion protection for silver reflectors. Arendt, 
P.N., Scott, M.L. To Dept. of Energy. 4 Oct 1989. USA Patent 
patent application 7-417,148. 17p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91011609. Source: OSTI; NTIS; GPO Dep. 

A method of protecting silver reflectors from damage caused by 
contact with gaseous substances which are often present in the 
atmosphere and a silver reflector which is so protected. The inven- 
tive method comprises at least partially coating a reflector with a 
metal oxide such as aluminum oxide to a thickness of 15 A or less. 
6 figs. 


20736 Method and apparatus for gas-metal arc deposition. 
Buhrmaster, C.L.; Clark, D.E.; Smartt, H.B. To Dept. of Energy. 18 
Oct 1989. USA Patent patent application 7-423,172. 25p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. Order Number DE91011645. Source: OSTI; 
NTIS; GPO Dep. 

Method and apparatus for gas-metal arc deposition of metal, 
metal alloys, and metal matrix composites are presented. The ap- 
paratus contains an arc chamber for confining a DC electrical arc 
discharge, the arc chamber containing an outlet orifice in fluid com- 
munication with a deposition chamber having a deposition opening 
in alignment with the orifice for depositing metal droplets on a coat- 
able substrate. Metal wire is passed continuously into the arc 
chamber in alignment with the orifice. Electric arcing between the 
metal wire anode and the orifice cathode produces droplets of 
molten metal from the wire which pass through the orifice and into 
the deposition chamber for coating a substrate exposed at the de- 
position opening. When producing metal matrix composites, a 
suspension of particulates in an inert gas enters the deposition 
chamber via a plurality of feed openings below and around the 
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orifice so that reinforcing particulates join the metal droplets to pro- 
duce a uniform mixture which then coats the exposed substrate 
with a uniform metal matrix composite. 1 fig., 2 tabs. 


20737 =~ Plating bath for obtaining high strength, low stress 
nickel coatings on complex shapes having sharp corners. Bor- 
ing, M.D.; Coates, C.W.; Waldrop, R.C. To Dept. of Energy. 12 Feb 
1990. USA Patent patent application 7-478,374. 10p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
Order Number DE91011577. Source: OSTI; NTIS; GPO Dep. 

An electroplating bath capable of providing a nickel coating hav- 
ing excellent hardness, high tensile strength, and low internal stress 
is provided which contains nickel sulfamate, boric acid, nickel chlo- 
ride hexahydrate, an aromatic sulfonic acid such as naphthalene 
trisulfonic acid and a surface tension-maintaining agent such as 
sodium laury! sulfate. The nickel plating bath of the invention is ca- 
pable of providing a nickel coating on surfaces of electrically 
conductive objects such as metals and metal alloys, and the resul- 
ing plated articles have tensile strengths of up to about 275 kpsi. 
The electroplating bath will be particularly useful in forming bright, 
lustrous, hard nickel coatings on electrically conductive surfaces 
having complex shapes and sharp corners. A method for electro- 
plating conductive objects using this nickel bath is also provided. 


20738 A_uranium-titanium-niobium alloy. Ludtka, G.M.; 
Ludtka, G.M. To Dept. of Energy. 23 Feb 1990. USA Patent patent 
application 7-483,683. 9p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840S21400. Order Number 
DE91011694. Source: OSTI; NTIS; GPO Dep. 

A uranium alloy having small additions of Ti and Nb shows im- 
proved strength and ductility in cross section of greater than one 
inch over prior uranium alloy having only Ti as an alloying element. 


20739 tron-based alloys with corrosion resistance to 
oxygen-sulfur mixed gases. Natesan, K. To Dept. of Energy. 1 
Mar 1990. USA Patent patent application 7-486,665. 25p 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. Order Number DE91011686. Source: OSTI; NTIS; 
GPO Dep. 

The invention is directed to iron-based alloys whose resistance 
to attack by corrosive gases is improved by surface modification 
via implantation of Nb or Zr to the surface portion of the alloy. The 
resulting alloy composition preferably contains chromium with op- 
tional levels of nickel and a small content of Nb or Zr principally 
within the surface portion of the alloy and primarily below the scale 
at the surtace. Protection is achieved without high temperature an- 
nealing at 1000-1100°C. The surface modification may be carried 
out by techniques to diffuse the additive into the surface portion 
and preferably is carried out by ion implantation. 2 tabs. 


20740 (RFP—4413) Changes with material properties of 
acoustic emission produced during single point machining. 
Heiple, C.R.; Carpenter, S.H.; Armentrout, D.L. EG and G Rocky 
Flats, Inc., Gokden, CO (USA). Rocky Flats Plant. [1990]. 16p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC34-90DP62349. (CONF-9010364-1: 10. international acoustic 
emission symposium, Sendai (Japan), 22-25 Oct 1990). Order 
Number DE91011913. Source: OSTI; NTIS; GPO Dep. 

Acoustic emission was monitored during single point, continuous 
machining of 4340 steel and Ti-6AI-4V as a function of heat treat- 
ment. Acoustic emission produced during tensile and compressive 
deformation of these alloys has been previously characterized as a 
function of heat treatment. Heat treatments which increase the 
strength of 4340 steel increase the amount of acoustic emission 
produced during deformation, while heat treatments which increase 
the strength of Ti-6AI-4V decrease the amount of acoustic emission 
produced during deformation. If chip deformation were the primary 
source of acoustic emission during single point machining, then op- 
posite trends in the level of acoustic emission produced during 
machining as a function of material strength would be expected for 
these two alloys. Trends in rms acoustic emission level with in- 
creasing strength were similar for both alloys, demonstrating that 
chip deformation is not a major source of acoustic emission in sin- 
gle point machining. The data suggest that sliding friction between 
the nose and/or flank of the tool and the newly machined surface is 
the primary source of acoustic emission. 10 refs., 11 figs., 4 tabs. 





20741 (RFP-4447) Origin of acoustic emission produced 
during single point machining. Heiple, C.R,.; Carpenter, S.H.; 
Armentrout, D.L. EG and G Rocky Flats, inc., Golden, CO (USA). 
[1991]. 24p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC34-90DP62349. (CONF-9106184—1: International cost 
on acoustic emission in manufacturing, Berkeley, CA (USA), 12-14 
Jun 1991). Order Number DE91011915. Source: OSTI; NTIS; 
GPO Dep. 

Acoustic emission was monitored during single point, continuous 
machining of 4340 steel and Ti-6AI-4V as a function of heat treat- 
ment. Acoustic emission produced during tensile and compressive 
deformation of these alloys has been previously characterized as a 
function of heat treatment. Heat treatments which increase the 
strength of 4340 steel increase the amount of acoustic emission 
produced during deformation, while heat treatments which increase 
the strength of Ti-6AI-4V decrease the amount of acoustic emission 
produced during deformation. If chip deformation were the primary 
source of acoustic emission during single point machining, then op- 
posite trends in the level of acoustic emission produced during 
machining as a function of material strength would be expected for 
these two alloys. Trends in rms acoustic emission level with in- 
creasing strength were similar for both alloys, demonstrating that 
chip deformation is not a major source of acoustic emission in sin- 
gle point machining. Acoustic emission has also been monitored as 
a function of machining parameters on 6061-T6 aluminum, 304 
stainless steel, 17-4PH stainless steel, lead, and teflon. The data 
suggest that sliding friction between the nose and/or flank of the 
tool and the newly machined surface is the primary source of 
acoustic emission. Changes in acoustic emission with tool wear 
were strongly material dependent. 21 refs., 19 figs., 4 tabs. 


20742 (RFP-4474) The effect of weldability of alloy JBK-75 
with various filler metal wire additions. Taylor, C.L. EG and G 
Rocky Flats, Inc., Golden, CO (USA). Rocky Fiats Piant. Apr 1991. 
164p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract AC34-90DP62349. (T-4060). Order Number DE91011960. 
Source: OSTI; NTIS; GPO Dep. 

Thesis submitted to Colorado School of Mines, Golden, CO. 

The purpose of this study was to investigate the compositional 
factors that affect the weldability of alloy JBK-75. This study was 
accomplished by using a variety of different commercial filler mate- 
rials to systematically evaluate the weldability in the compositional 
range surrounding alloy JBK-75. The experimental design included 
varestraint testing, scanning electron microscopy, and phase dia- 
gram analysis. The varestraint testing demonstrated that the 
weldability of alloy JBK-75 could be improved with the use of other 
commercially available filler metals. The best improvement to weid- 
ability of alloy JBK-75 was with type 308L stainless steel and 
Hastelloy W filler metals. Adequate improvement to the weidability 
of alloy JBK-75 was obtained when utilizing 309L and 310 
stainless steel filler metals. Alloy 320LR, alloy 650 (NiCrFe-1), in- 
coloy 901, and Inconel 92 (NiCrFe-6) filler metals only marginally 
improved the wekdability of alloy JBK-75. 59 refs., 27 figs., 24 tabs. 


20743 (SAND-90-3007C) Fluxiess soldering of Ni-Au 
plated Kovar with a leser. Hosking, F.M.; Keicher, D.M. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 10p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-910406—13: Spring meeting of the Materials Research So- 
ciety (MRS), Anaheim, CA (USA), 29 Apr - 3 may 1991). Order 
Number DE91013261. Source: OSTI; NTIS; GPO Dep. 

Typical soldering processes use reactive fluxes to promote wet- 
ting. Most flux residues left after soldering must be removed with 
halogenated or CFC solvents. Recent legislation has mandated the 
reduction or elimination of the use of these solvents. There has 
consequently been a significant effort to develop alternative, envi- 
ronmentally conscious manufacturing technologies that will satisfy 
this objective. We are currently characterizing and developing a 
fluxless laser soldering process that will hermetically join Ni-Au 
electroplated Kovar lids and base plates. A test matrix was de- 
signed to investigate the effects of laser heating, joint design, and 
base/filler metal interactions on achieving fluxless soldering with a 
100 watt CW Nd:YAG laser. Two solder alloys, 80in-15Pb-5Ag and 
63SN-37Pb (wt. %), were used. Satisfactory solder joints were 
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produced with both solder alloys, although the SnPb alloy gave rel- 
atively better wetting. Wetting generally increased with increasing 
laser power, decreasing beam spot size, and decreasing travel 
speed. The effects of the laser and processing parameters on flux- 
less soldering will be discussed. 9 refs., 5 figs., 1 tab. 


20744 (SAND-91-8004) Welding technologies for irradiated 
materials: Progress report, March 1990-March 1991. Perra, 
M.W. Sandia National Labs., Livermore, CA (USA). [1991]. 139p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DR00789. Order Number DE91013207. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The overall objective of this project is to support DOE Defense 
Programs and the Westinghouse Savannah River Company in de- 
veloping the understanding and the technologies needed to repair 
irradiated portions of the Savannah River nuclear materials produc- 
tion reactors. The successful completion of this project, along with 
those conducted by SRL and WSTC, will enable repair of irradiated 
portions of K, L, or P reactors should they eventually develop un- 
acceptable cracks. These projects will also allow us to identify 
viable procedures to repair existing cracks in the C reactor 
“knuckle” should the operation of this (currently disabled) reactor 
ever be needed. SNL is pursuing a coupled experimental and com- 
putational research program that is focused on (1) developing a 
thorough understanding of the physical processes that govern mi- 
crostructural damage and property loss in repair welds on 
helium-bearing materials, and (2) extending this understanding to 
build predictive models that can be used to intelligently design, op- 
timize, and control overlay repair weld processes for irradiated 
materials. In particular, we have designed this research to yield 
physical models and numerical tools that will help delineate the ef- 
fects of variations in the welding process, material constraint, and 
helium concentrations on repair weld performance and on repair- 
induced damage to irradiated reactor components. Through careful 
experimentation, material characterization, and detailed physical 
modeling, our objective is to understand and quantify the embrittie- 
ment process, control the resulting properties, and convincingly 
predict the integrity of repair welds on irradiated materials. 


20745 (SAND-91-8213)} Interim : Compendium of 
material test results on HY-100 and pseudo HY-100 metais in 
support of United States Navy programs. Brandon, S.L.; Lee, 
K.L. Sandia National Labs., Livermore, CA (USA). Apr 1991. 33p. 
Sponsored by Department of Defense, Washington, DC (USA). 
DOE Contract AC04-76DR00789. Order Number DE91013134. 
Source: OSTI; NTIS; GPO Dep. 

This report documents the status of ongoing tests performed to 
construct a material database for use in structural analysis codes. 
Room temperature uniaxial tension and compression tests were 
performed to quantify isotropy and strain-rate sensitivity at static 
rates. Notched tensile tests were performed to support development 
of the damage portion of coupled flow-damage constitutive models. 
Piate perforation tests were aiso performed to be compared with 
future analytical predictions. Limited quantities of the pseudo HY- 
100 material permitted only a subset of such tests. Future tests are 
to include high-rate compression for improved strain-rate sensitivity 
modeling at anticipated service conditions, and elevated tempera- 
ture compression testing for improved modeling of potential 
material softening due to adiabatic heating. 3 refs., 11 figs. 


(SAND-91-8215) The SNL, Livermore, Hopkinson 
ber apparatus for compressive materials testing at high strain- 
rates. Kawahara, W.A.; Brndon, S.L.; Totten, J.J. Sandia National 
Labs., Livermore, CA (USA). May 1991. 21p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC04-76DR00789. 
Order Number DE91013132. Source: OSTI; NTIS; GPO Dep. 

The Hopkinson bar is a stress-wave apparatus for measuring the 
dynamic stress-strain curve of materials in the 1,000/sec strain-rate 
regime. This report presents a brief heuristic review of one- 
dimensional elastic wave and Hopkinson bar relations, followed by 
a description of SNL, Livermore’s prototype system and sample 
test data. 2 refs., 2 figs. 


20747 (UCRL-JC—106765) Electron microscopy of thick 304 
multilayers. Wall, M.A.; Barbee, T.W. Jr. Lawrence 
Livermore National Lab., CA (USA). Mar 1991. 6p. Sponsored by 
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USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-910872-3: 25. annual Microbeam Analysis Society meet- 
ing, San Jose, CA (USA), 4-9 Aug 1991). Order Number 
DE91011116. Source: OSTI; NTIS; GPO Dep. 

Multilayer nano-structures are dense synthetic ultrafine grained 
high interface concentration solids. Such material are of interest 
since their unique structures often result in new or enhanced physi- 
cal properties. In this paper the results of a TEM characterization 
study of a series of thick 304 Stainless Steel (SS)-Copper (Cu) mul- 
tilayered structures are presented. Magnetron sputter deposited SS 
films have a metastable BCC structure with the (110) planes paral- 
lel to the substrate. This occurs as the mean energy of an incident 
adatoms are approximately 9eV; all this energy is absorbed at the 
deposition surface. The surface of the material passes through the 
@ BCC phase of SS during deposition and this structure is quench 
stabilized due to the large (>10'° K/sec.) surface cooling rates. At 
multilayer periods of < 200A the epitaxial growth of SS on a FCC- 
Cu results in FCC-SS as deposited. Transformation of the FCC-SS 
to BCC is possibly held in check by coherency strains with the Cu 
lattice. For periods of > 500A there is a bimodal FCC,BCC-SS 
structure. The FCC to BCC interface in the SS layer appears to lie 
at 50-100A from the SS on Cu interface. Since coherency strains 
are confined to regions near the interface, the retained FCC struc- 
ture of the SS is limited to this region. The bimodal structure is 
believed to result from partial transformation of the SS during de- 
position in the larger period (> 500A) multilayers. 3 refs., 5 figs. 


20748 (UCRL-JC—106852) Perspective on plating for preci- 
sion finishing. Dini, J.W. Lawrence Livermore National Lab., CA 
(USA). Apr 1991. 29p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48. (CONF-9104206-3: Ameri- 
can Society for Precision Engineering (ASPE) conference, Tucson, 
AZ (USA), 15-18 Apr 1991). Order Number DE91011927. Source: 
OSTI; NTIS; GPO Dep. 

This paper is intended as an overview on platings for precision 
finishing operations. After a brief review of the two processes (pol- 
ishing and precision machining) by which a coating on a part can 
be converted to a precision surface, the coatings which work suc- 
cessfully in these applications will be discussed. Then adhesion 
and stress aspects of deposits will be covered. Electroless nickel, 
which is a particularly attractive coating for precision finishing appli- 
cations, will be discussed in some detail, from its early years as 
the “Kanigen” process to the present. Since microstructural 
changes in deposits are important for precision parts, this aspect 
will be covered for electroless nickel, copper and silver deposits. 
Lastly, some words will be directed at potential future electrode- 
posited coatings including nickel-phosphorus alloys, and various 
silver alloys. 41 refs., 16 figs., 1 tab. 


20749 (UM-P—90/94) Dendritic surface morphology of pal 
ladium hydride produced by electrolytic deposition. Julin, 
Peng; Bursill, L.A. Melbourne Univ., Parkville (Australia). School of 
Physics. [1990]. 32p. Order Number DE91632890. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Conventional and high-resolution electron microscopic studies of 
electrolytically-deposited palladium hydride reveal a fascinating vari- 
ety of surface profile morphologies. The observations provide direct 
information concerning the surface structure of palladium electrodes 
and the mechanism of electrolytic deposition of palladium black. 
Both classical electrochemical mechanisms and recent ‘modified 
diftusion-limited-aggregation’ computer simulations are discussed in 
comparison with the experimental results. 13 refs., 9 figs. 
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Refer also to citation(s) 19677, 20659, 20679, 20692, 20693, 
20704, 20840, 20854, 20865, 20867, 20885, 20898, 20906, 20912, 
20997, 21064, 21091, 21096, 21113, 21486, 22069, 22080, 22097, 
22101, 22102, 22260, 22283, 22298 


20750 (ANL/CP-71865) HREM study of heteroepitaxial in- 
tertaces in the TiO2/Al,0, system. Gao, Y.; Merkle, K.L.; Chang, 
H.L.M.; Zhang, T.J.; Lam, D.J. Argonne National Lab., IL (USA). 
Apr 1991. 7p. Sponsored by USDOE, Washington, DC (USA). 
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DOE Contract W-31109-ENG-38. (CONF-910406-9: Spring meet- 
ing of the Materials Research Society (MRS), Anaheim, CA (USA), 
29 Apr - 3 may 1991). Order Number DE91012473. Source: OSTI; 
NTIS; GPO Dep. 

TiO2 thin films were grown epitaxially on (1120) sapphire (c- 
Al2O3) at 800°C by the metal-organic vapor deposition (MOCVD) 
method. The TiO. films and TiOs/AlO3z interfaces were 
characterized by transmission electron microscopy (TEM) and high- 
resolution electron microscopy (HREM). The observations indicate 
that the TiO films are single crystalline and have the rutile struc- 
ture. A majority of the films has the epitaxial orientation relationship 
between the TiO. rutile films (R) and the a-Al2O3 substrates (S): 
(101)[010]},||(1120)[0001}5, while the epitaxial relationship of 
(100)[010}p||(1120)[0001], has also been observed for one film. 
HREM studies show that the (100) film was grown on an off-cut 
substrate, vicinal to (1120). Detailed atomic structures of the inter- 
faces will be presented and discussed in terms of the growth 
mechanism and misfit dislocation struccure. 9 refs., 4 figs., 1 tab. 


20751 (ANL/CP-72199) Effect of size and geometry on lev- 
itation force measurements between permanent magnets and 
high-temperature superconductors. Cha, Y.S. (Argonne National 
Lab., IL (USA)); Hull, J.R.; Mulcahy, T.M.; Rossing, T.D. Argonne 
National Lab., IL (USA). [1991]. 16p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910608-3: 5. joint magnetism and magnetic materials 
(MMM/INTERMAG) conference, Pittsburgh, PA (USA), 18-21 Jun 
1991). Order Number DE91012472. Source: OSTI; NTIS; GPO 
Dep. 

A series of experiments measuring the levitation force between a 
permanent magnet (PM) and a high temperature superconductor 
(HTS) and between pairs of PMs, coupled with finite-element anal- 
ysis of the experiments, has identified factors that influence the 
levitation force. The self demagnetizing factor within the HTS and, 
to some extent, within the PM has a profound effect on magnetic 
pressure. For large HTSs with strong flux-pinning, the demagnetiz- 
ing effect of the diamagnetic image of the PM is substantial. For 
short distances between the HTS and PM, compression of mag- 
netic flux produces a dependence on PM diameter. 8 refs. 


20752 (ANL/CP-72362) Boundary lubrication of ceramic 
materials by soft metallic coating and synthetic oll. Ajayi, 0.0.; 
Erdemir, A.; Hsieh, J.-H.; Erck, R.A.; Nichols, F.A. Argonne Na- 
tional Lab., IL (USA). May 1991. 18p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910617-2: 4. international symposium on ceramic materials and 
components for engines, Goeteborg (Sweden), 10-12 Jun 1991). 
Order Number DE91014017. Source: OSTI; NTIS; GPO Dep. 

Boundary lubrication of metallic materials often relies on surface 
reaction-generated films. This approach is intrinsically more difficult 
for ceramic materials because of their relatively lower chemical re- 
activity. The present study investigates the viability of boundary 
lubrication of ceramics by the use of a thin soft metallic film as a 
boundary film. Lubrication of SisN, and ZrO. ceramics with coat- 
ings of Ag or Au prepared by lon-Beam-Assisted Deposition (IBAD) 
and a synthetic oil was investigated. Through this method, the fric- 
tion coefficient during sliding contact of ceramics was reduced (as 
low as 0.05) to the level that is obtained in most boundary lubri- 
cated situations. Furthermore, wear was virtually eliminated. The 
method was found to be effective from room temperature up to 
250°C. 23 refs., 3 figs., 1 tab. 


20753 (ANL/CP-72768) High resolution electron § mi- 
croscopy of grain boundaries. Merkle, K.L.; Gao, Y. Argonne 
National Lab., IL (USA). Mar 1991. 19p. Sponsored by USDOE, 
Washington, DC (USA); National Science Foundation, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. Contract STC- 
8809854. (CONF-910872-1: 25. annual Microbeam Analysis 
Society meeting, San Jose, CA (USA), 4-9 Aug 1991). Order Num- 
ber DE91010593. Source: OSTI; NTIS; GPO Dep. 

Systematic High-Resolution Electron Microscopy (HREM) investi- 
gations have provided new insights into the atomic structure of 
grain boundaries (GBs). The application of this atomic-scale infor- 
mation to the understanding of GB properties may in the future 





allow for the possibility of prediction and modification of GB proper- 
ties. HREM studies of a number of GBs in Nio and Au have clearly 
demonstrated that a general tendency exists to produce atomically 
well-matched structures and to preserve a high degree of co- 
herency across the interface. HREM observations have established 
that misfit-dislocation-like defects are formed in large-misfit, incom- 
mensurate grain boundaries. We expect that these and other 
general structural features that have been investigated in NiO and 
Au are typical for other ceramic and metal GBs. Considerable 
progress has been made regarding the quantification of structural 
Gb parameters via HREM. Whereas several discrepancies 
between observed and calculated GB parameters remain, it is ex- 
pected that the mutual feedback between HREM observations and 
GB computer simulation will serve as a stimulus to improve both 
the experimental and theoretical techniques and will lead to a bet- 
ter understanding of the complicated interrelations between GB 
Structure and properties. Atomic structure information obtained 
from HREM observations on YBapCu307_, GBs has led to a much 
improved understanding of the critical current behavior in these 
systems. Direct correlations between atomic structure, including 
chemical composition, and property measurements on individual 
GBs will be important for a full understanding of many grain bound- 
ary properties. 35 refs., 12 figs. 


20754 (ANL/CP-72825) Ruddiesden-Popper phases 
An.1MnOz,,1: Structures and properties. Kim, J.S. (Texas Univ., 
Austin, TX (USA). Dept. of Chemical Engineering); Lee, J.Y.; 
Swinnea, J.S.; Steinfink, H.; Reiff, W.M.; Lightfoot, P.; Pei, S.; Jor- 
gensen, J.D. Argonne National Lab., IL (USA). Mar 1991. 6p. 
Sponsored by USDOE, Washington, DC (USA); National Science 
Foundation, Washington, DC (USA). DOE Contract W-31109-ENG- 
38. Grant DMR-88-09854. (CONF-900813-2: International 


conference on the chemistry of electronic ceramic materials, Grand 
Teton National Park, WY (USA), 16-21 Aug 1990). Order Number 
DE91011748. Source: OSTI; NTIS; GPO Dep. 

Intergrowth crystal structures in inorganic systems have provide 


a fertile iield of solid state chemical research for many years and 
the discovery of high-T-superconducting cuprates has focused at- 
tention on intergrowth structures based on perovskite blocks. 
Ruddiesden and Popper (R-P hereafter) have described inter- 
growth structures with the general formula Srp,,;TinOsn,41 where n 
is the number of perovskite layers separated by SrO layers. 
Indeed, LagCuO, corresponds to the n = 1 phase in which the de- 
creased ionic charge of the octahedral ion is compensated by the 
increased ionic charge of the dodecahedral ion. Numerous struc- 
tures have been derived from the these parent compounds by the 
replacement of Ti** with lower valent transition metals and charge 
compensation with higher valent ions on the alkaline earth site. In 
this manner the series of compounds Ln2AM2O-7, Ln®* = La, Nd, 
Sm, Eu, Gd, Tb, A** = Sr, Ba, M* = Mn, Fe, has been synthe- 
sized and they are isomorphous with the n = 2 R-P phase. 
Relatively few compounds with n = 3 have been investigated. We 
have synthesized and investigated the properties of LaSr3Fe3O9, 
and report here some of the results. 3 figs., 1 tab. 


20755 (ANL/CP-—72968) Critical currents in proton irradi- 
ated YBa,Cu,0,_; crystals. Civale, L. (international Business 
Machines Corp., Yorktown Heights, NY (USA). Thomas J. Watson 
Research Center); McElfresh, M.W.; Marwick, A.D.; Worthington, 
T.K.; Malozemoff, A.P.; Holtzberg, F.; Feild, C.; Thompson, J.R.; 
Christen, D.K.; Kirk, M.A. Argonne National Lab., IL (USA). Apr 
1991. 20p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-31109-ENG-38 ;AC05-840R21400. (CONF-910192-1: 
12. winter meeting on low temperature physics, Cuernavaca (Mex- 
ico), 13-16 Jan 1991). Order Number DE91011835. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A large enhancement in the critical current of YBaCuO crystals 
in. magnetic field is observed after irradiation with 3 MeV protons. 
Critical current densities with values up to 2 x 10° A/cm* at 77 K 
and 1 T are observed. TEM studies show the presence of isolated 
clusters of defects after irradiation; however, an analysis of the 
critical current scaling indicates that these clusters are not the dom- 
inant pinning sites. The dose dependence of the current density 
suggests that the pinning is dominated by the randomly distributed 
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point defects generated by the protons and can be described by a 
collective pinning model in the amorphous limit. 24 refs., 7 figs. 


20756 (ANL/CP-73152) Development of nondestructive 
evaluation methods and prediction of effects of flaws on the 
fracture behavior of structural ceramics. Ellingson, W.A. (Ar- 
gonne National Lab., IL (USA)); Singh, J.P.; Gopalsami, N.; 
Dieckman, S.L.; Wagh, A.S.; Chu, C.Y.; Luethi, T. Argonne Na- 
tional Lab., IL (USA). [1991]. 18p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
9105184—1: 5. annual conference on fossil energy materials, Oak 
Ridge, TN (USA), 13-16 May 1991). Order Number DE91012471. 
Source: OSTI; NTIS; GPO Dep. 

To establish predictive performance (i.e., fracture behavior) of 
structural ceramic composites by nondestructive evaluation meth- 
ods, we are undertaking (a) development of nondestructive 
evaluation (NDE) methods suitable for characterizing and sizing 
flaws and material variations, and (b) a study of flaws and material 
variation related to mechanical properties. Critical flaws and me- 
chanical properties in whisker reinforced composites are found to 
be affected by the amount and mode of packing of whiskers in the 
matrix. Analysis of the flaw population and the resulting mechanical 
properties are evaluated in both green (cokd-pressed) and dense 
(hot-pressed) SizN4-whisker-reinforced SizN, matrix composites. 
Detection of whisker concentrations are being measured by X-ray 
computed tomography and nuclear magnetic resonance imaging. 
15 rets., 7 figs., 5 tabs. 


20757 (CONF-901184—1) Sliding wear-testing and data 
analysis strategies tor advanced engineering ceramics. Blau, 
P.J.; Yust, C.S. Oak Ridge National Lab., TN (USA). [1990]. 14p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From ASTM symposium on the cyclic deforma- 
tion, fracture, and nondestructive evaluation of advanced materials; 
San Antonio, TX (USA); 12 Nov 1990. Order Number 
DE91009524. Source: OSTI; NTIS; GPO Dep. 

Thousands of wear tests are conducted each year on advanced 
engineering ceramics, and the number will undoubtedly continue to 
grow. The motivation for conducting most of these tests is to screen 
or evaluate ceramic-based materials for specific applications, 
though a smaller number are ostensibly conducted for more basic 
research purposes. Significantly, even the more generic testing is 
often justified by identifying potential applications for the results of 
that work. Most of the wear test methodology in use today is de- 
rived from wear tests developed for metals and alloys. Use of such 
traditional methods is often adequate, especially if the method was 
based on a close simulation of the intended application. Difter- 
ences in response to environment, fracture, and fatigue-related 
factors embodied in wear testing ceramics may, however, require 
modifications in testing strategy and in interpreting the significance 
of the results. Long-period incubation times for catastrophic wear 
transitions in ceramics may make accelerated or short-term testing 
a risky matter. This paper outlines a strategy for designing sliding 
wear tests for ceramic materials using several exampies for poly- 
crystalline ceramics and ceramic composites, and describes one 
procedure in which wear transition diagram methodology, devel- 
oped for lubricated metals, can be adapted for use with ceramics. 


20758 (CONF-910430-3) Characterization of silicon nitride 
synthesized by microwave heating. Kiggans, J.O.; Hubbard, 
C.R.; Steele, R.R.; Kimrey, H.D.; Holcombe, C.E.; Tiegs, T.N. Oak 
Ridge National Lab., TN (USA). [1991]. 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 
93. annual meeting and exposition of the American Ceramic Soci- 
ety (ACerS); Cincinnati, OH (USA); 28 Apr - 2 may 1991. Order 
Number DE91012219. Source: OSTI; NTIS; GPO Dep. 

Recently, a new procedure was developed for the nitridation of 
high purity silicon via microwave heating. Silicon samples were 
processed to various es of nitridation utilizing microwave heat- 
ing and then analyzed by x-ray diffraction and by scanning electron 
microscopy. These data were compared to that obtained from sam- 
ples nitrided by conventional heating methods. 9 refs., 6 figs., 1 
tab. 


20759 (CONF-910430-9) Drying of gelicast ceramics. 
Omatete, 0.0.; Strehlow, R.A.; Walls, C.A. Oak Ridge National 
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Lab., TN (USA). [1991]. 138p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC05-840R21400. From 93. annual 
meeting and exposition of the American Ceramic Society (ACerS); 
Cincinnati, OH (USA); 28 Apr - 2 may 1991. Order Number 
DE91012955. Source: OST!; NTIS; GPO Dep. 

Plates (8.9 x 90.2 x 228.6 mm) of silicon nitride, sialon, and 
alumina made by gelcasting, a generic near-net-shape forming pro- 
cess, have been dried in a controlled humidity chamber. No 
constant-rate period was found in drying the gelcast plates. A lin- 
ear shrinkage of 3-4% was observed, the shrinkage stopping after 
only about 20% of the total moisture had been lost. Dried parts, 
free of warpage and cracking, were obtained in reasonable times 
by controlling the humidity and temperature. 12 refs., 4 figs. 


20760 (CONF-910812—1) Nitrogen and boron-containing 
polymers as precursors of ceramic materials. Maya, L. Oak 
Ridge National Lab., TN (USA). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 
202. national meeting of the American Chemical Society (ACS); 
New York, NY (USA); 25-30 Aug 1991. Order Number 
DE91008890. Source: OSTI; NTIS; GPO Dep. 

This presentation covers the hydroboration of polybutaclience, 
the preparation of polymeric sunburn by passing hydrogen chloride 
through a suspension of sodium cyanotrihydroborate in dry ether, 
and the pyrolysis of melamine, dicyan-diamide, 1,2,4-tiazole, 
dicminomaleonitrite, polymerized HCN, dicyanoinudazole, tetra- 
cyanoethyiene, and hexaazatriphenylenehexa-carbonitrile. The 
physical and chemical characterization of the products is reported. 
12 refs., 1 fig. 


20761 (CONF-910870—4) In-situ REM imaging of surtace 
processes on ceramic bulk crystals trom 300 to 1670 K in a 
conventional TEM. Wang, Z.L. (Oak Ridge National Lab., TN 
(USA)); Bentley, J. Oak Ridge National Lab., TN (USA). [1991]. 2p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 49. Electron Microscopy Society of Amer- 
ica (EMSA) annual meeting; San Jose, CA (USA); 4-9 Aug 1991. 
Order Number DE91009923. Source: OSTI; NTIS; GPO Dep. 

Studying the behavior of surfaces at high temperatures is of 
great importance for understanding the properties of ceramics and 
associated surface-gas reactions. Atomic processes occurring on 
bulk crystal surfaces at high temperatures can be recorded by re- 
flection electron microscopy (REM) in a conventional transmission 
electron microscope (TEM) with relatively high resolution, because 
REM is especially sensitive to atomic-height steps. 


20762 (CONF-9105151—1) Therm ic and transport 
properties of superconductors in very high magnetic fields. 
Rasolt, M. Oak Ridge National Lab., TN (USA). May 1991. 28p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From Physical phenomena at high magnetic 
fields; Tallahassee, FL (USA); 15-18 May 1991. Order Number 
DE91012530. Source: OSTI; NTIS; GPO Dep. 

We discuss the progress made in the last few years in under- 
standing the properties of superconductors in very high magnetic 
fiekis. A key point we wish to emphasize is that the usual frustra- 
tion of a superconductor, reflected in diamagnetic pair breaking, is 
completely obviated when all electrons reside in only a few Landau 
levels. A new relation between the superconducting order parame- 
ter and the magnetic field now exists which permits a strong 
enhancement of the critical temperature with increasing magnetic 
field. The issue of Pauli pair breaking and the effect of impurities in 
this new state are also discussed along with the important 
observation that the attractive component of the effective electron- 
electron interaction is enhanced with increasing magnetic field. 10 
refs., 3 figs. 


20763 (CONF-9107113-1) Elevated-temperature fracture re- 
sistances (Kio, R-curves, ~,o¢) of monolithic and composite 
ceramics using chevron-notched, bend tests. Ghosh, A. (Philips 
Display Components Co., Ann Arbor, MI (USA)); Jenkins, M.G.; 
Ferber, M.K.; Peussa, J.; Salem, J.A. Oak Ridge National Lab., TN 
(USA). ). [1994]. 2p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract ACO05-840R21400. From International conference 
fracture mechanics of ceramics; Nagoya (Japan); 15-17 Jul 1991. 
Order Number DE91012961. Source: OSTI; NTIS; GPO Dep. 
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The quasi-static fracture behaviours of monolithic ceramics (SiC, 
SigN4, MgAl2Oz), self-reinforced monoliths (acicular-grained SigN,, 
acicular-grained mullite), and ceramic matrix composites (SiC 
whisker/AloO3 matrix, TiB2 particulate/SiC matrix, SiC fibre/CV! SiC 
matrix, AlpOg fibre/CVI SiC matrix) wre measured over the temper- 
ature range of 20°C to 1400°C. The chevron-notched, bend bar 
test geometry was essential for characterizing the elevated- 
temperature fracture resistances of this wide range of quasi-brittle 
materials during stable crack growth. Fractography revealed the 
differences in the fracture behaviour of the different materials at the 
various temperatures. The fracture resistances of the  self- 
reinforced monoliths were comparable to those of the composites 
and the fracture mechanisms were found to be similar at room 
temperature. However at elevated temperatures the differences of 
the fracture behaviour became apparent where the superior frac- 
ture resistance of the self-reinforced monoliths were attributed to 
the minor amounts of glassy, intergranular phases which were of- 
ten more abundant in the composites and affected the fracture 
behaviour when softened by elevated temperatures. 


20764 (DOE/ER-0484P, pp. 107-108) Materials processing 
by design: Industry/laboratory collaboration. USDOE Office of 
Energy Research, Washington, DC (USA). Jan 1991. In Technol- 
ogy 90. Accomplishments in technology transfer from DOE and its 
laboratories. 192p. Order Number DE91005072. Source: OSTI; 
NTIS; INIS. 

Materials synthesis techniques employing high temperatures and 
gas-phase reactants are in use or are being developed by a variety 
of industries for the rapid production of ceramic components with 
improved properties and reliability. Examples of these techniques 
include gas-phase synthesis of ceramic powders, flame formation 
of submicron silica particles for optical fiber production, diftusion- 
barrier coating of nuclear fuel particles using fluidized-bed reactors, 
and chemical-vapor infiltration techniques for production of com- 
posites. Significant problems exist, however, before some of these 
complex techniques can be applied in full-scale manutacturing 
situations. To provide industry with technical assistance in the opti- 
mization of high temperature materials processes, Sandia National 
Laboratories (SNL) initiated the Materials Processing by Design 
(MPBD) Program. Collaborative research with industrial partners, 
using experimental and computational facilities at the SNL Com- 
bustion Research Facility, is structured to bring new materials 
manufacturing processes on-line more quickly and efficiently. Cur- 
rently, research in the MPBD Program is focused on understanding 
and optimizing a process developed by the Thermo Electron Tech- 
nologies Corporation of Waltham, Massachusetts, for the 
manufacture of high-strength, high-toughness silicon carbide com- 
posites. Production rates are 10 to 20 times higher than those 
found in standard chemical vapor infiltration techniques. Using a 
new software package developed at SNL for the simulation of ele- 
mentary gas-surface reactions, researchers compiled a unique 
chemical-reaction mechanism for silicon carbide formation that in- 
corporates both gas-phase and surface reaction. The mechanism 
successtully predicts silicon carbide deposition rates obtained dur- 
ing high-pressure chemical vapor deposition and is currently being 
applied to the thermo Electron process for producing composites. 


20765 (DOE/ER-0484P, pp. 113-114) Making silicon 
carbide ceramic fibers: Novel polymer precursor shortcuts 
existing process. USDOE Office of Energy Research, Washing- 
ton, DC (USA). Jan 1991. In Technology ’90. Accomplishments in 
technology transfer from DOE and its laboratories. 192p. Order 
Number DE91005072. Source: OSTI; NTIS; INIS. 

Ames Laboratory (Ames) chemists have developed a new pro- 
cess for making silicon-carbide fibers from polymers. This process 
may provide industry with an alternative to importing these materi- 
als from Japan, at the cost of $300 to $500 per pound. A demand 
exists for these fibers because they can be mixed with ceramic 
powder to form lightweight composite materials with superior heat 
resistance and strength. They are also resistant to chemical break- 
down. These properties make them well suited for a wide variety of 
applications in such areas as the aerospace, automobile, medical, 
and sports equipment industries. The Ames chemists started with 
the same monomer materials that the Japanese use, but instead of 
reacting the monomers with sodium, they reacted them with 





dilithium acetylene (LIC=LIC). The yield of the resulting polymer 
was extremely good, about 90%. The polymer could be melted and 
pulled into a fiber that was extremely fine, on the order of 5 to 20 
micrometers. But most important, the Ames researchers found they 
could take this polymer fiber and heat it directly to high tempera- 
tures to make ceramic fiber. This direct step was a significant 
improvement over the Japanese method, where the polymer 
needed to go through a polycarbosilane form before a ceramic 
fiber could be made. The Ames process solved the problem of 
keeping the main polymer chain intact and also avoided the com- 
plex intermediate step of the Japanese method. The only thing 
researchers needed to do to prepare the Ames polymer fiber for 
high-temperature heating was to expose it to ultraviolet light to 
form a protective layer that would keep the fibers together through- 
out heating. 


20766 j§$.(DOE/ER/13560-5) Investigation of laser diagnostics 
of PACVD processes for hard face coatings: Per- 
formance report, 1 September 1990-30 April 1991. Roman, 
W.C. United Technologies Corp., East Hartford, CT (USA). 
Research Center. 1 May 1991. 7p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FG02-86ER13560. Order Number 
DE91012642. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to improve the understanding of 
the mechanisms which govern the nonequilibrium reactive plasma 
of the mechanisms which govern the atomistic or molecular deposi- 
tion of hard face coatings for erosion resistant applications. The 
geal is to provide a predictive capability that is severely lacking in 
the present science base of PACVD processing for depositing hard 
face coatings. Advanced laser diagnostics will be used to probe 
the plasma for improving process control. 


20767 (DOE/ER/13604—-16) Model catalytic oxidation stud- 
jes using supported monometallic and heterobimetallic oxides: 
Progress report, August 1, 1990—July 31, 1991. Ekerdt, J.G. 
Texas Univ., Austin, TX (USA). 30 Apr 1991. 6p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG05-86ER13604. 
Order Number DE91012144. Source: OSTI; NTIS; GPO Dep. 

This research program is directed toward developing a funda- 
mental understanding of how catalyst composition, redox ability, 
and structure control the catalytic properties of metal oxides. Oxide 
systems that permit examination of the role of metal oxide cations 
separately and in pairwise combinations are being developed. 
Organometallic complexes containing C3-allyl, cyclopentadienyl, or 
carbonyl ligands are exchanged with the hydroxide ligands of silica, 
alumina, titania, zirconia and magnesia supports. The exchange 
technique is used to achieve high metal oxide loadings without the 
formation of supported crystallites over silica. The organometallic 
route may also lead to ox cations and/or cation pairs 
over the supports prior to full oxidation. The anchored complex is 


subsequently oxidized to generate a supported oxide. 2 refs., 1 
tab. 


20768 (DOE/ER/13859-11) Analysis of the surface hetero- 
geneity of different samples of aluminum oxide ceramic 
powders. Roles, J. (Tennessee Univ., Knoxville, TN (USA). Dept. 
of Chemistry); Guiochon, G.; McNemey, K. Tennessee Univ., 
Knoxville, TN (USA). Dept. of Chemistry. [1991]. 39p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract FG05- 
88ER13859 ;FGO5-86ER13487. Order Number DE91013527. 
Source: OSTI; NTIS; GPO Dep. 

The homogeneity of the surface of the particles of powders can 
be characterized by determining the adsorption energy distribution 
for different probe compounds selected for exhibiting different types 
of interaction energy with the chemical group which can be found 
on the surface. We describe the results obtained by performing this 
investigation on a number of different alumina samples. Significant 
differences between the adsorption energy distributions of high 
quality alumina powders for ceramics have been found for 1- 
chlorobutane. The same samples had identical adsorption energy 
distributions for diethylether. The differences observed for the ad- 
sorption energy distribution of 1-chlorobutane, a weak acid, are 
correlated with significant differences between the process perfor- 
mance of the samples. Performance degrade with increasing 
fractional surface coverage of a high energy mode of the distribu- 
tion. 21 refs., 16 figs., 4 tabs. 
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20769 (DOE/ER/45097-6) Defect clustering and related 
properties of oxides: Annual technical progress report, June 
1, 1990-—May 31, 1991. Cohen, J.B.; Ellis, D.E.; Mason, T.O. North- 
western Univ., Evanston, IL (USA). 8 Apr 1991. 5p. by 
USDOE, Washington, DC (USA). DOE Contract FG02-84ER45097. 
Order Number DE91011072. Source: OSTI; NTIS; GPO Dep. 

High temperature neutron diffraction patterns from Fe;_,O and 
Mn;_,O were analyzed by the Rietveld technique. The ratio of va- 
cancies to interstitials in Fe,;_,O, p, was determined with a high 
degree of precision, enabling certain defect clusters to be elimi- 
nated from . Electrical properties were modeled with 
4:1 clusters at high temperatures or at Fe-rich compositions and 
7:2 and 10:3 clusters as temperature or Fe content decreases. An 
extensive analysis of the high temperature electrical property mea- 
surements in Ba-doped La,CuO, and Ce-doped Nd,CuO,. Each 
system displays an intrinsic regime where the carrier content is de- 
termined by oxygen nonstoichiometry, followed by an extrinsic 
electronic regime, i.e. p = [Lag,’] or n = [Cey,y*). Thereafter, how- 
ever, evidence is seen of an extrinsic ionic regime, where the 
dopant is compensated by oxygen defects. Ultimately, a defect as- 
sociation regime is detected in Ba-doped LazCuO,, i.e. 
{Vo**2Ba,,'}. Self-consistent-field embedded cluster calculations 
on these materials and YBazCu,O, have been carried out for com- 
parison with NMR, Moessbauer, and X-ray K-edge 
studies. No indication is found at any geometry or local oxygen co- 
ordination for trivalent copper. Current work is focusing on vacancy 
ordering in YBaCu3O, with the aim to explore charge transfer be- 
tween chain and plane sites. Proposed work for 1991/1992 is 
discussed. 


20770 (DOE/ER/45205-6) Softening mechanisms and mi- 
crostructural instabilities during high temperature, low cycle 
fatigue of Ni, Ni,Al and their metal matrix composites: 
Progress report, June 1, 1990—September 30, 1990. Grummon, 
D.S.; Gottstein, G. Michigan State Univ., East Lansing, MI (USA). 
Dept. of Metallurgy, Mechanics and Material Science. 30 Sep 
1990. 12p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG02-85ER45205. Order Number DE91012714. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes work done during the period of June 1st, 
1990 to September 30, 1990. Progress is discussed in the following 
areas: modification of reinforcements for aluminide matrix compos- 
ites, dynamic recrystallization and microstructure development, 
computer modelling of microstructural stability, texture development 
during dynamic recrystallization, and creep in Ni(sub 3)Al. 


20771 (DOE/ER/45279-2) Ceramic decomposition under ir- 
radiation: Progress report, 1988-1989. Howitt, D.G. California 
Univ., Davis, CA (USA). Dept. of Mechanical Engineering. [1989]. 
4p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG03-86ER45279. Order Number DE91012187. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Under this program investigations have been conducted on the 
physical and chemical processes associated with radiation damage 
in ceramic materials to understand the mechanisms involved. in 
addition we have been developing improved methodologies for the 
analysis of these materials by electron microscopy. The research 
has clearly shown that the effects of ionization and displacement 
damage can be distinguished and that processes other than direct 
displacement and radiolysis contribute to material decomposition. 


20772 (DOE/ER/45279-3) Radiation damage of ceramics 
by electron microscopy: Progress report. Howitt, D.G. California 
Univ., Davis, CA (USA). Dept. of Mechanical . [1991]. 
5p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG03-86ER45279. Order Number DE91012186. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Investigations are being conducted into the mechanisms of radia- 
tion damage that occur in dielectric and semiconducting materials 
under electron irradiation. The aim of this work is to quantify the 
different effects as well as to provide improved methods for the 
analysis of these materials by electron microscopy. The research 
has clearly shown that processes other than direct displacement 
and radiolysis contribute to material decomposition and that diffu- 
sion induced by charge imbalance, vacancy assisted displacement 
and surface reactions can play a major role. 
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20773 (DOE/ER/45286—4) Fabrication, phase transforme- 
tion studies and characterization of SIC-AIN-Al,OC ceramics: 
Progress , February 1, 1990—January 31, 1991. Virkar, 
A.N. Utah Univ., Salt Lake City, UT (USA). Dept. of Materials Sci- 
ence and Engineering. 11 Jan 1991. 16p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-87ER45286. Order 
Number DE91013296. Source: OSTI; NTIS; GPO Dep. 

The principal objective of the work has been to examine phase 
relations, phase transformations, the resulting precipitate morpholo- 
gies and their influence on high temperature creep of the 
SiC-A1N-Al2OC ceramics. This system was chosen as prior work 
has shown the existence of extensive of solid solubility at elevated 
temperatures and tendency for phase separation at lower tempera- 
tures. Phase separation by cellular precipitation as well as by the 
formation of modulated structures has been documented. The di- 
rections of modulations can be rationalized in terms of elastic 
strain energy considerations of the coherent precipitates. The 
shapes of the precipitates are also in accord with theoretical pre- 
dictions. This report briefly describes the mechanisms of phase 
decomposition with particular emphasis on the role of elastic strain 
energy, the work on electron microscopic examination of modu- 
lated structures, and results of creep studies. 9 refs., 7 figs. 


20774 (DOE/ER/45396—2) Radiation disorder and aperiod- 
icity in irradiated ceramics: Progress report, June 22, 
1990-—January 15, 1991. Hobbs, L.W. Massachusetts Inst. of 
Tech., Cambridge, MA (USA). Dept. of Materials Science and Engi- 
neering. [1991]. 3p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG02-89ER45396. Order Number 
DE91010257. Source: OSTI; NTIS; GPO Dep. 

Three lines of research have been pursued over the 18-month 
period since program funding began on 22 June 1989. These are 
(1) providing computer graphic representation of the physical mod- 
els of tetrahedral network glass structure that Dr. Carol Marians 
had developed during a previous DOE-tunded program, to assign 
coordinates to the tetrahedron vertices, and to minimize the ener- 
gies of these configurations in order to provide a relaxed set of 
coordinates which could be compared to diffraction data; (2) estab- 
lishing an ion implantation tacility at MIT in order to initiate ion 
implantation into pyrophosphates in order to investigate radiation- 
induced disorder of partial network structures; and (3) exploring 
information about amorphization and glass network structure that 
can be adduced from energy-filtered electron diffraction patterns of 
silica polymorphs rendered progressively metamict by electron irra- 
diation. These avenues have been explored by Professor Hobbs, 
Dr. Uma Jain, a physicist from University of Delhi, and Professor 
Amitabh Jain, head of the ion implantation facility at IIT Delhi (both 
of whom spent the 1989-90 academic year on sabbatical stays at 
MIT); Mr. Adam Clayton Powell IV, an MIT undergraduate research 
assistant who has worked with Dr. Uma Jain; and Messrs. A.N. 
Sreeram, a talented experimental ceramist who has just received 
his M.S. degree from Alfred University under the direction of Pro- 
fessor Arun Varshneya, and L.C. Qin, an experienced electron 
microscopist who has just completed his M.S. work at Northwest- 
ern University under the guidance of Professor Laurie Marks. 


‘ 


20775 (DOE/ID/12626-T2) Ordered ceramic membranes: 
Final report. Anderson, M.A.; Zeltner, W.A.; Hill, C.G. Jr. Wiscon- 
sin Univ., Madison, WI (USA). [1991]. 24p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AS07-861D12626. Order 
Number DE91012248. Source: OSTI; NTIS; GPO Dep. 

Ceramic membranes have been formed from colloidal sols 
coated on porous clay supports. These supported membranes 
have been characterized in terms of their permeabilities and 
permselectivities to various aqueous test solutions. The pore struc- 
tures of these membranes have been characterized by preparing 
unsupported membranes of the corresponding material and per- 
forming Nz adsorption-desorption studies on these membranes. To 
date, membranes have been prepared from a variety of oxides, 
including TiO2, SiOz, ZrO2, and AloO3, as well as Zr-, V-, and Mo- 
doped TiO2. In many of these membranes pore diameters are less 
than 2 nm, while in others the pore diameters are between 3 and 5 
nm. Procedures for fabricating porous clay supports with repro- 
ducible permeabilities for pure water are also discussed. 9 refs. 
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20776 (EGG-M-91092) Current distribution modeling for 
novel alumina electrolysis. Ziegler, D.P. (Aluminum Co. of Amer- 
ica, Alcoa Center, PA (USA). Alcoa Labs.). EG and G idaho, Inc., 
Idaho Falls, ID (USA); Aluminum Co. of America, Alcoa Center, PA 
(USA). Alcoa Labs. [1991]. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FC07-891D12848. (CONF- 
9102101-1: American Institute of Mining Engineers (AIME) 
meeting, New Orleans, LA (USA), 17-21 Feb 1991). Order Number 
DE91010060. Source: OSTI; NTIS; GPO Dep. 

One-, two- and three-dimensional secondary current distributions 
are calculated for anode designs and electrolysis being investi- 
gated for a novel alumina electrolysis process using a three 
dimensional or extended area anode design. Agreement with mea- 
sured polarization is good. The results indicate that for a particular 
configuration and electrolyte, the maximum local current density 
will be 28% of the superficial current density. An alternative design 
giving a maximum of 15% of the superficial current density was 
also investigated with the models. Evaluation of some other elec- 
trolyte systems indicates that they will not be suitable for use in the 
high surface area configuration. 18 refs., 15 figs., 3 tabs. 


20777 (EGG-MS—9633) A review of silicon carbide/metal 
interactions with relevance to silicon carbide joining. Rabin, 
B.H. EG and G Idaho, Inc., Idaho Falls, ID (USA). Apr 1991. 19p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. Order Number DE91012768. Source: OSTI; 
NTIS; GPO Dep. 

This report reviews the current understanding of elevated tem- 
perature interactions between metals and silicon carbide ceramics. 
For each of the metals examined, details available in the literature 
regarding wetting, reaction mechanisms, kinetics, and product 
phases are described, and these observations are discussed on 
the basis of phase equilibria considerations. The implications of 
these findings with respect to joining silicon carbide ceramics for 
elevated temperature applications are discussed. 22 refs. 


20778 (FRCEA-TH-309) Phenomenology of the behavior of 
nuclear fuels containing plutonium in the cycles of water 
reactors. Development of a model on the equivalence of Pluto- 
nium. Azzoug, D. CEA Centre d’Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-lez-Durance (France); Paris-11 Univ., 91 - Orsay 
(France). May 1990. 275p. (In French). Order Number 
DE91787989. Source: OSTI; NTIS (US Sales Only). 

In the scope of fuel recycling, in nuclear reactors with water 
cooling systems, a model concerning the plutonium equivalence 
and adapted to the thermal spectra is proposed. The physical phe- 
nomena involving the plutonium isotopes are studied. A method 
based on the sensitivity analysis allows the understanding of the 
plutonium isotope behavicr. An equivalence model of plutonium for 
thermal spectre is established. The validity of the model for differ- 
ent cycle lengths and supports is proved. 


20779 (INIS-BR-2396) Proceedings of the 5. International 
Workshop on Glasses and Ceramics trom Gels. Sao Paulo 
Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica. 1989 
160p. (CONF-890805-—: 5. international workshop on glasses and 
ceramics from gels, Rio de Janeiro (Brazil), 6-10 Aug 1989). Order 
Number DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 

The advanced techniques for obtaining glass and ceramics from 
gels are presented. (M.C.K.). 


20780 (INIS-BR-2396, pp. 30) The sokgel 
molybdenum oxides. Campero, A. (Universidad Autonoma 
Metropolitana, Iiztapalapa (Mexico)); Mendez, J.; Livoge, J.; 
Sanchez, C. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de 
Fisica e Quimica. 1989. 160p. (CONF-890805-: 5. international 
workshop on glasses and ceramics from gels, Rio de Janeiro 
(Brazil), 6-10 Aug 1989). In Proceedings of the 5. Intemational 
Workshop on Glasses and Ceramics from Gels. Order Number 
DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. MOLYBDENUM OXIDES/sol- 
gel process; CERAMICS; ELECTRON SPIN RESONANCE; 
HYDROLYSIS; SYNTHESIS; X-RAY DIFFRACTION 


route to 





20781 (INIS-BR—2396, pp. 43) Glass- forming ability of a 
CaO-Nb sub(2)O sub(5) composition by sol-gel and conven- 
tional preparation methods. Chen, A. (Arizona Univ., AZ (USA). 
Arizona Materials Lab.); Neilson, G.F.; Weinberg, M.C. Sao Paulo 
Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica. 1989. 
160p. (CONF-890805-—: 5. international workshop on glasses and 
ceramics from gels, Rio de Janeiro (Brazil), 6-10 Aug 1989). In 
Proceedings of the 5. Intemational Workshop on Glasses and Ce- 
ramics from Gels. Order Number DE91633002. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. CALCIUM OXIDES/ 
crystallization; CALCIUM OXIDES/glass; NIOBIUM OXIDES/ 
crystallization; NIOBIUM OXIDES/glass; CRYSTALLIZATION; 
GLASS; CHEMICAL COMPOSITION; CHEMICAL PREPARATION; 
HEAT TREATMENTS; INFRARED SPECTRA; SOL-GEL PRO- 
CESS; TEMPERATURE DEPENDENCE; X-RAY DIFFRACTION 


20782 (INIS-BR-2396, pp. 50) Preparation, processing and 
fluorescence characteristics of neodymium silica glass 

by the sol-gel process. Moreshead, W.V. (Geltec Inc., 
Alachua, FL (USA)); Nogues, J.R.; Krabill, R.H. Sao Paulo Univ., 
Sao Carlos, SP (Brazil). inst. de Fisica e Quimica. 1989. 160p. 
(CONF-890805-—: 5. international workshop on glasses and ceram- 
ics from gels, Rio de Janeiro (Brazil), 6-10 Aug 1989). In 
Proceedings of the 5. Intemational Workshop on Glasses and Ce- 
ramics from Gels. Order Number DE91633002. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. NEODYMIUM OXIDES/doped 
materials; NEODYMIUM OXIDES/sol-gel process; CHEMICAL 
PREPARATION; FLUORESCENCE; GLASS; HEAT TREATMENTS; 
SILICA GEL; X-RAY FLUORESCENCE ANALYSIS 


20783 (INIS-BR-2396, pp. 56) Preparation and properties of 
TIO sub(2)-CeO sub(2) coatings by the sol-gel process. Mak- 
ishima, A. (National Inst. for Researches in Inorganic Materials, 
Tsukuda, Ibaraki (Japan)); Asami, M.; Wada, K. Sao Paulo Univ., 
Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica. 1989. 160p. 
(CONF-890805—: 5. international workshop on glasses and ceram- 
ics from gels, Rio de Janeiro (Brazil), 6-10 Aug 1989). In 
Proceedings of the 5. Intemational Workshop on Glasses and Ce- 
ramics from Geis. Order Number DE91633002. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. CERIUM OXIDES/sol-gel 
process; TITANIUM OXIDES/sol-gel process; ALKOXIDES; 
CHEMICAL PROPERTIES; COATINGS; FILMS; GELATION; 
MOLECULAR WEIGHT; PH VALUE; SOLUTIONS 


20784 (INIS-BR-2396, pp. 60) Application of sol-gel pro- 
cess to ZrO sub(2) and fluorine-doped ZrO sub(2) coating on 
steel sheets. Izumi, K. (Nisshin Steel Co., Ltd., Osaka (Japan)); 
Tanaka, H.; Murakami, M.; Deguchi, T.; Morita, A.; Tohge, N.; Mi- 
nami, T. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e 
Quimica. 1989. 160p. (CONF-890805—: 5. international workshop 
on glasses and ceramics from gels, Rio de Janeiro (Brazil), 6-10 
Aug 1989). In Proceedings of the 5. International Workshop on 
Glasses and Ceramics from Gels. Order Number DE91633002. 
Source: OSTI; NTIS (US Sales Oniy); INIS. 

Published in summary form only. ZIRCONIUM OXIDES/coatings; 
ZIRCONIUM OXIDES/sol-gel process; DOPED MATERIALS; 
FILMS; FLUORINE; SHEETS; STEELS; COATINGS 


20785 (INIS-BR-2396, pp. 74) Sokgel processing of insulat- 
ing, electroconductive and superconducting oxide fibers. 
Sakka, S. (Kyoto Univ., Kyoto (Japan). Inst. for Chemical Re- 
search). Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e 
Quimica. 1989. 160p. (CONF-890805—: 5. international workshop 
on glasses and ceramics from gels, Rio de Janeiro (Brazil), 6-10 
Aug 1989). In Proceedings of the 5. International Workshop on 
Glasses and Ceramics from Gels. Order Number DE91633002. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SUPERCONDUCTING COM- 
POSITES/fibers; SUPERCONDUCTING COMPOSITES/sol-gel 
process; ALUMINIUM OXIDES; CRITICAL TEMPERATURE; 
SILICON OXIDES; FIBERS; TITANIUM OXIDES; ZIRCONIUM OX- 
IDES 
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20786 (INIS-BR—2396, pp. 78) Sokgel processing of ce- 
ramic superconductors. Kordas, G. (lilinois Univ., Urbana, IL 
(USA). Dept. of Materials Science and Engineering). Sao Paulo 
Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica. 1989. 
160p. (CONF-890805—: 5. international workshop on glasses and 
ceramics from gels, Rio de Janeiro (Brazil), 6-10 Aug 1989). In 
Proceedings of the 5. International Workshop on Glasses and Ce- 
ramics from Gels. Order Number DE91633002. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. CERAMICS/sol-gel process; 
CERAMICS/superconducting composites; CARBON 13; CE- 
RAMICS; CRITICAL TEMPERATURE; FILMS; HYDROLYSIS; 
NUCLEAR MAGNETIC RESONANCE; PARTICLE SIZE; POW- 
DERS; SYNTHESIS; X-RAY DIFFRACTION 


20787 (INIS-BR-2396, pp. 79) Preparation of high-T sub(c) 
superconducting oxide films in the Bi-(pb)-Ca-Sr-Cu-O system 
from stabilized metal-alkoxides. Tohge, N. (Osaka Univ., Sakai 
(Japan). Dept. of Applied Chemistry); Tatsumisago, M.; Minami, T. 
Sao Paulo Univ., Sao Carlos, SP (Brazil). inst. de Fisica e Quim- 
ica. 1989. 160p. (CONF-890805-: 5. international workshop on 
glasses and ceramics from gels, Rio de Janeiro (Brazil), 6-10 Aug 
1989). In Proceedings of the 5. International Workshop on Glasses 
and Ceramics from Gels. Order Number DE91633002. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SUPERCONDUCTORS ‘iims; 
SUPERCONDUCTORS */x-ray diffraction; ALKOXIDES; BISMUTH; 
CALCIUM; COPPER OXIDES; CRITICAL TEMPERATURE; HEAT 
TREATMENTS; INFRARED SPECTRA; LEAD; MEDIUM TEMPER- 
ATURE; STRONTIUM; SUPERCONDUCTORS; FILMS 


20788 (INIS-BR-2396, pp. 80) Dielectric and high Tc super- 
conductor applications of sokgel and modified sol-gel 
processing to microelectronics technology. Bagley, B.G. (Bell- 
core, Red Bank, NJ (USA)); Quinn, W.E.; Barboux, P.; Khan, S.A.; 
Tarascon, J.M. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de 
Fisica e Quimica. 1989. 160p. (CONF-890805—: 5. international 
workshop on glasses and ceramics from gels, Rio de Janeiro 
(Brazil), 6-10 Aug 1989). In Proceedings of the 5. Intemational 
Workshop on Glasses and Ceramics from Gels. Order Number 
DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. SUPERCONDUCTORS/critical 
temperature; SUPERCONDUCTORS/sol-gel process; DIELECTRIC 
PROPERTIES; MICROELECTRONICS; SUPERCONDUCTORS 


20789 (INIS-BR-2396, pp. 92) Structure and physical prop- 
erties of V sub(2) O sub(5) gels containing GeO sub(2). 
Hirashima, H. (Keio Univ., Yokohama (Japan). Faculty of Science 
and Technology); Sudo, K. Sao Paulo Univ., Sao Carlos, SP 
(Brazil). inst. de Fisica e Quimica. 1989. 160p. (CONF-890805-—: 5. 
international workshop on glasses and ceramics from gels, Rio de 
Janeiro (Brazil), 6-10 Aug 1989). In Proceedings of the 5. Interna- 
tional Workshop on Glasses and Ceramics from Gels. Order 
Number DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. VANADIUM OXIDES/crystal 
structure; VANADIUM OXIDES/gels; VANADIUM OXIDES/ 
germanium oxides; CRYSTALLIZATION; ETHANOL; HEAT TREAT- 
MENTS; HYDROLYSIS; PHYSICAL PROPERTIES; SOLUTIONS; 
GELS; X-RAY DIFFRACTION 


20790 (INIS-BR-2396, pp. 123) Phase segregation in SiO 
sub(2)}-Ln sub(2)O0 sub(3) aerogels. Bouaziz, J. (Montpellier-2 
Univ., 34 (France). Lab. de Science des Materiaux Vitreux); Bour- 
ret, D.; Sivade, A.; Gril, C. Sao Paulo Univ., Sao Carlos, SP 
(Brazil). Inst. de Fisica e Quimica. 1989. 160p. (CONF-890805-: 5. 
international workshop on glasses and ceramics from gels, Rio de 
Janeiro (Brazil), 6-10 Aug 1989). In Proceedings of the 5. Interna- 
tional Workshop on Glasses and Ceramics from Gels. Order 
Number DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. DYSPROSIUM OXIDES/gels; 
ERBIUM OXIDES/gels; SILICON OXIDES/gels; GELS; GLASS; 
HEAT TREATMENTS; HIGH TEMPERATURE; SCANNING ELEC- 
TRON MICROSCOPY; SEGREGATION; SOL-GEL PROCESS; 
TEXTURE 
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20791 (INIS-BR-2396, pp. 124) Synthesis and characteriza- 
tion of sokgel derived vanadium oxide. Ohishi, T. (Hitachi Ltd., 
Ibaraki (Japan). Hitachi Research Lab.); Hioki, S.; Takahashi, K.; 
Nakazawa, T. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de 
Fisica e Quimica. 1989. 160p. (CONF-890805-: 5. international 
workshop on glasses and ceramics from gels, Rio de Janeiro 
(Brazil), 6-10 Aug 1989). In Proceedings of the 5. Intemational 
Workshop on Glasses and Ceramics from Gels. Order Number 
DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. GELS/electric conductivity; 
GELS/x-ray diffraction; VANADIUM OXIDES/gels; VANADIUM 
OXIDES/sol-gel process; VANADIUM OXIDES/synthesis; AMOR- 
PHOUS STATE; GELS; HEAT TREATMENTS; HYDROLYSIS; 
INFRARED SPECTRA; MEDIUM TEMPERATURE; SCANNING 
ELECTRON MICROSCOPY; THERMAL GRAVIMETRIC ANALY- 
SIS; THIN FILMS; SYNTHESIS 


20792 (INIS-BR-2396, pp. 125) Zirconium oxide coatings 


on flat glass by sol-gel route. Ji-Jian, C. (East China Inst. of - 


Chemical Technology, Shanghai, SH (China). Dept. of Inorganic 
Materials); Lin, Y. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. 
de Fisica e Quimica. 1989. 160p. (CONF-890805-—: 5. international 
workshop on glasses and ceramics from gels, Rio de Janeiro 
(Brazil), 6-10 Aug 1989). In Proceedings of the 5. International 
Workshop on Glasses and Ceramics from Gels. Order Number 
DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. COATINGS/chemical proper- 
ties; COATINGS/physical properties; ZIRCONIUM OXIDES/ 
coatings; ZIRCONIUM OXIDES/sol-gel process; COATINGS; 
CRYSTAL STRUCTURE; HEAT TREATMENTS; HYDROLYSIS; IN- 
FRARED SPECTRA; SCANNING ELECTRON MICROSCOPY; 
X-RAY DIFFRACTION 


20793 (INIS-BR-2396, pp. 131) Electrochromic properties 
of thin oxide layers prepared by dip-coating process. Baudry, 
P. (Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e 
Quimica); Rodrigues, A.C.M.; Aegerter, M.A.; Bulhoes, L.O. Sao 
Paulo Univ., Sao Carlos, SP (Brazil). inst. de Fisica e Quimica. 
1989. 160p. (CONF-890805-—: 5. international workshop on glasses 
and ceramics from gels, Rio de Janeiro (Brazil), 6-10 Aug 1989). In 
Proceedings of the 5. Intemational Workshop on Glasses and Ce- 
ramics from Gels. Order Number DE91633002. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. CERIUM OXIDES*‘thin films; TI- 
TANIUM OXIDES/thin fiims; DIPPED COATINGS; LAYERS; 
PHYSICAL PROPERTIES 


20794 (INIS-BR-2396, pp. 135) Preparation and characteri- 
zation of alumina ceramics obtained by the sokgel process. 
Bozano, D.F. (Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de 
Fisica e Quimica); Aegerter, M.A. Sao Paulo Univ., Sao Carlos, SP 
(Brazil). Inst. de Fisica e Quimica. 1989. 160p. (CONF-890805-: 5. 
international workshop on glasses and ceramics from gels, Rio de 
Janeiro (Brazil), 6-10 Aug 1989). In Proceedings of the 5. Interna- 
tional Workshop on Glasses and Ceramics from Gels. Order 
Number DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ALUMINIUM OXIDES/ 
ceramics; ALUMINIUM OXIDES/sol-gel process; CERAMICS/x-ray 
diffraction; CERAMICS; ELECTRON MICROSCOPY; HIGH TEM- 
PERATURE; SINTERING 


20795 (INIS-BR-2396, pp. 136) Synthesis and characteriza- 
tion of BaTiO sub(3) ceramics prepared by the sol-gel method. 
Mohallem, N.D.S. (Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. 
de Fisica e Quimica); Aegerter, M.A. Sao Paulo Univ., Sao Carlos, 
SP (Brazil). Inst. de Fisica e Quimica. 1989. 160p. (CONF-890805— 
: 5. international workshop on glasses and ceramics from gels, Rio 
de Janeiro (Brazil), 6-10 Aug 1989). In Proceedings of the 5. Inter- 
national Workshop on Glasses and Ceramics from Gels. Order 
Number DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BARIUM/ceramics; BARIUM/ 
sol-gel process; BARIUM/‘titanium oxides; CERAMICS/dielectric 
properties; CERAMICS/x-ray diffraction; TITANIUM OXIDES/ 
barium; TITANIUM OXIDES/ceramics; TITANIUM OXIDES/sol-gel 
process; AQUEOUS SOLUTIONS; BARIUM; CERAMICS; 
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CHEMICAL PREPARATION; HEAT TREATMENTS; HIGH TEM- 
PERATURE; TEMPERATURE DEPENDENCE; THIN FILMS 


20796 (INIS-BR-2396, pp. 139) Preparation and properties 
of electrically conducting ceramics based on zirconium oxide- 
calcia and yttria oxides. Espinola, A. (Universidade Federal, Rio 
de Janeiro, RJ (Brazil). Coordenacao dos Programas de Pos- 
graduacao de Engenharia); Sebrao, S.M.Z. Sao Paulo Univ., Sao 
Carlos, SP (Brazil). Inst. de Fisica e Quimica. 1989. 160p. (CONF- 
890805-—: 5. international workshop on glasses and ceramics from 
gels, Rio de Janeiro (Brazil), 6-10 Aug 1989). In Proceedings of 
the §. international Workshop on Glasses and Ceramics from Gels. 
Order Number DE91633002. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. CERAMICS/electric con- 
ductivity; _ CERAMICS/microstructure; ZIRCONIUM OXIDES/ 
ceramics; ZIRCONIUM OXIDES/doped materials; CALCIUM OX- 
IDES; CERAMICS; MICROSTRUCTURE; MAGNESIUM OXIDES; 
SCANNING ELECTRON MICROSCOPY; SINTERING; X-RAY 
DIFFRACTION; YTTRIUM OXIDES 


20797 (INIS-BR-2396, pp. 140) Al sub(2)O sub(3) - ZrO 
sub(2) - Y sub(2)O sub(3) ceramics issued from the sol-gel 
process. Rogier, R. (Montpellier-2 Univ., 34 (France). Lab. des 
Sciences des Materiaux Vitreux); Woignier, T.; Phalippou, J.; 
Lespade, P. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de 
Fisica e Quimica. 1989. 160p. (CONF-890805—: 5. international 
workshop on glasses and ceramics from gels, Rio de Janeiro 
(Brazil), 6-10 Aug 1989). In Proceedings of the 5. Intemational 
Workshop on Glasses and Ceramics from Gels. Order Number 
DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ALUMINIUM OXIDES/sol-gel 
process; YTTRIUM OXIDES/sol-gel process; ZIRCONIUM OX- 
IDES/sol-gel process; CERAMICS; CRYSTALLIZATION; HEAT 
TREATMENTS; HIGH TEMPERATURE; HYDROLYSIS; PHYSI- 
CAL PROPERTIES; TEMPERATURE DEPENDENCE; X-RAY 
DIFFRACTION 


20798 (INIS-BR-2396, pp. 141) Synthesis of cellular inor- 
ganic materials by foaming sol-gels. Fujiu, T (Pennsylvania State 
Univ., University Park, PA (USA). Dept. of Materials Science and 
Engineering); Wu, M.; Messing, G.L. Sao Paulo Univ., Sao Carlos, 
SP (Brazil). Inst. de Fisica e Quimica. 1989. 160p. (CONF-890805- 
: 5. international workshop on glasses and ceramics from gels, Rio 
de Janeiro (Brazil), 6-10 Aug 1989). In Proceedings of the 5. Inter- 
national Workshop on Glasses and Ceramics from Gels. Order 
Number DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SILICON OXIDES/sol-gel pro- 
cess; ALUMINIUM OXIDES; CERAMICS; CRYSTAL STRUCTURE; 
FOAMS; FREONS; GELATION; MULLITE; PHYSICAL PROPER- 
TIES; SYNTHESIS; ZIRCONIUM OXIDES 


20799 (INIS-BR-2396, pp. 142) Sokgel processing by inor- 
ganic route to obtain a TiO sub(2)}-PbO xerogel as ceramic 
precursor. Calzada, M.L. (Consejo Superior de Investigaciones Ci- 
entificas, Madrid (Spain). Inst. de Ciencias de Materiales); Olmo, L. 
del. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e 
Quimica. 1989. 160p. (CONF-890805-: 5. international workshop 
on glasses and ceramics from gels, Rio de Janeiro (Brazil), 6-10 
Aug 1989). In Proceedings of the 5. International Workshop on 
Glasses and Ceramics from Gels. Order Number DE91633002. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CERAMICS/sol-gel process; 
CERAMICS; CRYSTAL STRUCTURE; INFRARED SPECTRA; 
LEAD OXIDES; PH VALUE; SCANNING ELECTRON Ml- 
CROSCOPY; THERMAL GRAVIMETRIC ANALYSIS; TITANIUM 
OXIDES; X-RAY DIFFRACTION 


20800 (INIS-BR-2396, pp. 144) Preparation of Bi-Sr-Ca-Cu- 
O film by sol-gel method. Weng, W. (Zhejiang Univ., Hangzhou, 
ZJ (China). Dept. of Materials Science and Engineering); Yang, H.; 
Ding, Z. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e 
Quimica. 1989. 160p. (CONF-890805—: 5. international workshop 
on glasses and ceramics from gels, Rio de Janeiro (Brazil), 6-10 
Aug 1989). In Proceedings of the 5. International Workshop on 





Giasses and Ceramics from Gels. Order Number DE91633002. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ALKOXIDES/sol-gel process; 
ALKOXIDES/superconductors; ALKOXIDES; SUPERCONDUC- 
TORS; BISMUTH; CALCIUM; COPPER; DIPPED COATINGS; 
ELECTRIC CONDUCTIVITY; HEAT TREATMENTS; INFRARED 
SPECTROMETERS; SCANNING ELECTRON MICROSCOPY; 
STRONTIUM; SUBSTRATES; SYNTHESIS; X-RAY DIFFRAC- 
TION; ZIRCONIUM OXIDES 


20801 (INIS-BR-2396, pp. 134) Preparation and characteri- 
zation of mullite obtained by sol-gel process. Bozano, D.F. 
(Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e Quim- 
ica); Aegerter, M.A. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. 
de Fisica e Quimica. 1989. 160p. (CONF-890805-: 5. international 
workshop on glasses and ceramics from gels, Rio de Janeiro 
(Brazil), 6-10 Aug 1989). In Proceedings of the 5. International 
Workshop on Glasses and Ceramics from Gels. Order Number 
DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. MULLITE/sol-gel process; 
MULLITE/x-ray diffraction; CERAMICS; CRYSTAL STRUCTURE; 
ELECTRON MICROSCOPY; MULLITE 


20802 (INIS-BR-2396, pp. 132) UV highly absorbents coat- 
ings with CeO sub(2) and TiO sub (2). Sainz, M.A. (Consejo 
Superior de Investigaciones Cientificas, Madrid (Spain). Inst. de 
Ceramica y Vidrio); Duran, A.; Navarro, J.M.F. Sao Paulo Univ., 
Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica. 1989. 160p. 
(CONF-890805—: 5. international workshop on glasses and ceram- 
ics from gels, Rio de Janeiro (Brazil), 610 Aug 1989). In 
Proceedings of the 5. Intemational Workshop on Glasses and Ce- 
ramics from Gels. Order Number DE91633002. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. CERIUM OXIDES/dipped coat- 
ings; CERIUM OXIDESAilms; TITANIUM OXIDES/dipped coatings; 
TITANIUM OXIDES/iims; ABSORPTION SPECTRA; FILMS; 
COLOR; QUANTITY RATIO; SPECTROPHOTOMETRY 


20803 (INIS-mf-—12722, pp. 228-242) Interaction of elemen- 
tary damage processes and their contribution to neutron 
damage of ceramics. Itoh, Noriaki (Nagoya Univ. (Japan). Dept. 
of Physics). Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1989. 346p. (CONF-8901207—: JAER!] symposium on high en- 
ergy neutron source for material research and development, Tokyo 
(Japan), 12-13 Jan 1989). In High energy neutron source for mate- 
rial research and development: Report on JAERI symposium. 
Order Number DE91713086. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Specific features of radiation damage of ceramics as compared 
with those of metals are discussed. It is pointed out that the elec- 
tronic excitation gives considerable contribution to radiation 
damage of ceramics not only by itself but also through interaction 
with knock-on processes. In the talk first | mention briefly the 
elementary damage processes; the knock-on process and the pro- 
cesses induced by electronic excitation; the latter is of particularly 
importance in ceramics because of large energy quantums. Then | 
discuss possible interactions between these elementary processes; 
why they may contribute to radiation damage and in what situation 
they are induced. The types of interactions discussed include those 
between knock-on processes, between electronic excitation and 
knock-on processes and between processes induced by electronic 
excitation. Experimental results which prove directly the signifi- 
cance of such interactions are also described. Importance of such 
interactions in radiation damage of ceramics and their relevance to 
other phenomena, such as laser damage, is emphasized. Possible 
experimental techniques, including those which uses high energy 
neutron sources, are described. (author). 


20804 (INIS-mf-12722, pp. 203-227) Ceramics research in a 
high-energy neutron source. Clinard, F.W. Jr. (Los Alamos Na- 
tional Lab., NM (USA)). Japan Atomic Energy Research inst., 
Tokyo (Japan). Mar 1989. 346p. (CONF-8901207—: JAERI sympo- 
sium on high energy neutron source for material research and 
development, Tokyo (Japan), 12-13 Jan 1989). In High energy neu- 
t7on source for material research and development: Report on 
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JAER! symposium. Order Number DE91713086. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The studies on the irradiation effect to ceramics have added 
much to the basic understanding of their behavior, for example, the 
amorphous state of ceramics related to radiation-induced metamic- 
tization, the radiation-induced strengthening and toughening due to 
ultrafine defect aggregates, the in situ degradation of electrical 
resistivity, the role of radiation-induced defects on thermal conduc- 
tivity and so on. Most of the irradiation testing on ceramics in the 
fields of structural and thermal properties have been carried out by 
using fast fission neutrons of about 1 MeV, but if this energy could 
be significantly changed, the size and nature of damage cascade 
and the quantity of transmutation gases produced would change 
The significance of neutron source parameters, the special test re- 
quirement for ceramics such as the use of miniature specimens, 
the control of test environment, the transient reduction of electrical 
resistivity and so on are discussed. A special case of ceramic stud- 
ies is that on new oxide superconductors. These materials can be 
made into amorphous state at about 1 dpa using 1 MeV electrons, 
and are considered to be fairly damage-sensitive. (K.I.). 


20805 (INIS-mf-12722, pp. 243-261) Development of new 
materials and their testing on in-situ electrical properties in 
neutron environment. Ohno, Hideo (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment). 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1989. 
346p. (CONF-8901207—: JAERI symposium on high energy neu- 
tron source for material research and development, Tokyo (Japan), 
12-13 Jan 1989). In High energy neutron source for material re- 
search and development: Report on JAERI! symposium. Order 
Number DE91713086. Source: OSTI; NTIS (US Sales Only); INIS. 

The research and development of high performance ceramics 
related to nuclear energy have become important, especially for fu- 
sion reactors. The innovation and application of new nonmetallic 
inorganic materials are needed in nuclear energy field. There have 
been many works on Al,O3-base ceramics and their electrical 
properties. The dielectric property and electric conductivity of ce- 
ramics are important for the application to microwave sintering and 
the radio frequency heating of plasma in nuclear fusion. Silicon ni- 
tride is one of the materials for the electrical insulation in fusion 
reactors. In this paper, the development of SizN4-base ceramics is 
summarized. It has been known that the high temperature strength, 
fracture mechanism, compression creep and oxidation resistance 
of hot pressed silicon nitride with magnesia are strongly affected by 
the intergranular phases composed of impurities and additives. The 
dielectric property and electrical conductivity of SigNg-base ceram- 
ics without irradiation, the in situ test on the electrical conductivity 
under neutron irradiation, and the possibility of developing new ma- 
terials by neutron irradiation are reported. (K.!.). 


20806 (LA-UR-91-1286) Quantitative modeling of the point 
defect structures of Fe-doped MgO and MgSiO, perovskite. 
Hirsch, L.M.; Shankland, T.J. Los Alamos National Lab., NM 
(USA). 11991]. 9p. Sponsored by USDOE, Washington, DC (USA). 

DOE Contract W-7405-ENG-36. (CONF-9104236-1: Symposium 
on point defects and related properties of ceramics, Cincinnati, OH 
(USA), 29 Apr - 2 may 1991). Order Number DE91011405. 
Source: OSTI; NTIS; GPO Dep. 

Many physical and chemical processes in ceramics, such as dif- 
fusion, electrical conduction, and solid-state deformation, involve 
the motion of point defects. Because point defect concentrations in 
crystals are governed by the laws of thermodynamics, they can be 
quantitatively determined. In this paper we review recent progress 
on quantitative point defect concentration modeling in ceramics and 
minerals. Specific models for MgO and MgSiO; perovskite that 
contain Fe as a dominant impurity are discussed. Both materials 
are believed to be abundant in the Earth's lower mantle and 
strongly control its properties. For MgO, the model indicates that 
electrical conduction involves Fe* on Mg sites (Feug), electrons, 
and magnesium vacancies. The threshold concentration of Fe in 
MgO above which other defects are affected strongly depends on 
oxygen fugacity and temperature. For MgSiO, perovskite, the 
strong influence of temperature, pressure, and oxygen activity on 
defect populations is shown and its importance relative to incongru- 
ous experimental results is discussed. 16 refs., 5 figs. 
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20807 (LA-UR-91-1329) Growth of high T.superconducting 
thin films for microwave applications. Wu, X.D. (Los Alamos 
National Lab., NM (USA)); Foltyn, S.R.; Muenchausen, R.E.; Dye, 
R.C.; Cooke, D.W.; Rollett, A.D.; Garcia, A.R.; Nogar, N.S.; Pique, 
A.; Edwards, R. Los Alamos National Lab., NM (USA). [1991]. 8p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-9104234-3: Superconductivity applications 
for infrared and microwave devices |] conference, Orlando, FL 
(USA), 1-5 Apr 1991). Order Number DE91011436. Source: OSTI; 
NTIS; GPO Dep. 

High-T-superconducting thin films of YBazCu307_; (YBCO) 
were deposited on sapphire substrates with buffer layers of 
yttria-stabilized zirconia and cerium oxide by using pulsed laser de- 
position (PLD) technique. The epitaxial relationship between the 
substrate and buffer layers as well as the buffer layer and the su- 
perconducting film was established. Furthermore, using the same 
thin film technique, YBCO superconducting thin films were de- 
posited on both sides of substrates of up to 5 cm in diameter. The 
superconducting properties of the films on both the sapphire with 
buffer layers and large-area substrates were comparable to the 
ones of the best YBCO films. 8 refs., 6 figs. 


20808 (LA-UR-91-1559) Microwave enhanced diftusion?. 
Katz, J.D. (Los Alamos National Lab., NM (USA)); Blake, R.D.; 
Kenkre, V.M. Los Alamos National Lab., NM (USA). [1991]. 14p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-910430-10: 93. annual meeting and ex- 
position of the American Ceramic Society (ACerS), Cincinnati, OH 
(USA), 28 Apr - 2 may 1991). Order Number DE91013312. 
Source: OSTI; NTIS; GPO Dep. 

The observation of more rapid reaction and/or sintering during 
microwave processing of ceramics has lead to speculation that mi- 
crowave processing results in “enhanced diffusion.” The loss 
mechanisms by which microwaves interact with a crystal lattice 
have been reviewed. These mechanisms were evaluated with re- 
gard to the atomic theory of diffusion. The potential for these loss 
mechanisms to influence atomic diffusion, and thus produce en- 


hancement will be discussed. Existing evidence, both direct and 
indirect, regarding microwave enhanced diffusion has been re- 
viewed and will be discussed along with recent experimental data. 
15 refs., 5 figs. 


20809 (LA-UR-91-1560) Investigation of interlayer materi 
als tor the microwave joining of SIC. Silberglitt, R. (Technology 
Assessment and Transfer, inc., Annapolis, MD (USA)); Palaith, D.; 
Black, W.M.; Sa’adaldin, H.S.; Katz, J.D.; Blake, R.D. Los Alamos 
National Lab., NM (USA). [1991]. 9p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
910430—11: 93. annual meeting and exposition of the American 
Ceramic Society (ACerS), Cincinnati, OH (USA), 28 Apr - 2 may 
1991). Order Number DE91013311. Source: OSTI; NTIS; GPO 
Dep. 

Microwave joining of ceramics has the potential for increased 
speed and convenience. Joints have been made in alumina, mullite 
and silicon nitride with flexure strength approaching, and in some 
cases exceeding, that of the as received material in a fraction of 
the time that is customarily required with conventional techniques. 
This paper describes the initial results of investigations aimed at 
applying microwave joining to SiC and other carbide ceramics. 8 
rets., 5 figs. 


20810 (LBL-30435) Specific heat of YBa2Cu,07: Volume 
fraction of superconductivity; parameters characteristic of the 
“ideal” superconducting state. Phillips, N.E.; Fisher, R.A. 
Lawrence Berkeley Lab., CA (USA). Jan 1991. 11p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC03-76SF00098. 
(CONF-910190-3: Workshop on electronic structures and mecha- 
nisms for high temperature superconductivity, Miami, FL (USA), 3-9 
Jan 1991). Order Number DE91011827. Source: OSTIi; NTIS; 
GPO Dep. 

Experimentally determined parameters for YBapCu,O7 (YBCO) 
are strongly sample dependent. However correlations among 
parameters derived from the specific heat (C) suggest that the vari- 
ation reflects a variation in the volume fraction of superconductivity, 
(fs). From these correlations f; can be quantitatively determined 
and values of parameters characteristic of fully superconducting 
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material can be derived. With additional assumptions, it is also 
possible to estimate the Sommerfeld constant + for the fully normal 
state. Among the parameters of particular importance in establish- 
ing the correlations are the discontinuity in C [ACT<] at the critical 
temperature T.and concentration (nz) of localized Cu**+ magnetic 
moments. These are located on the YBCO lattice, at least in sub- 
stantial measure, and are directly correlated with f,. From an 
analysis of C in the vicinity of T,it is possible to obtain information 
on the strength of the coupling responsible for the superconductiv- 
ity; from a comparison of + with that calculated for the bare density 
of states (+7),) the electronphonon enhancement parameter (A) can 
be obtained. This “linear term”, +(0)T, has attracted much attention. 
It was recognized very early (1) that it could be simply a manifesta- 
tion of an imcomplete transition to the superconducting state. 
However, independently of, and more or less simultaneously with, 
its experimental discovery (2), a linear term was predicted theoreti- 
cally (3) as one of the consequences of the resonant valence bond 
(RVB) theory. In the RVB model the excitations from the supercon- 
ducting ground state re qualitatively different from those. 


20811 (ORNL/TM-11719) Ceramic Technology For Ad- 
vanced Heat Engines Project: Semiannual progress report, 
April 1990-September 1990. Oak Ridge National Lab., TN (USA). 
Dec 1990. 462p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC05-840R21400. Order Number DE91010451. 
Source: OSTI; NTIS; GPO Dep. 

Significant accomplishments in fabricating ceramic components 
for the Department of Energy (DOE), National Aeronautics and 
Space Administration (NASA), and Department of Defense (DoD) 
advanced heat engine programs have provided evidence that the 
operation of ceramic parts in high-temperature engine environ- 
ments is feasible. However, these programs have also 
demonstrated that additional research is needed in materials and 
processing development, design methodology, and data base and 
lite prediction befofe industry will have a sufficient technology base 
from which to produce reliable cost-effective ceramic engine com- 
ponents commercially. The objective of the project is to develop 
the industrial technology base required for reliable ceramics for 
application in advanced automotive heat engines. The project ap- 
proach includes determining the mechanisms controlling reliability, 
improving processes for fabricating existing ceramics, developing 
new materials with increased reliability, and testing these materials 
in simulated engine environments to confirm reliability. Although 
this is a generic materials project, the focus is on the structural ce- 
ramics for advanced gas turbine and diesel engines, ceramic 
bearings and attachments, and ceramic coatings for thermal barrier 
and wear applications in these engines. This advanced materials 
technology is being developed in paralle! and close coordination 
with the ongoing DOE and industry proof of concept engine devel- 
opment programs. To facilitate the rapid transfer of this technology 
to U.S. industry, the major portion of the work is being done in the 
ceramic industry, with technological support from government labo- 
ratories, other industrial laboratories, and universities. Abstracts 
prepared for appropriate papers. 


20812 A method of improving superconducting qualities of 
fabricated constructs by shock preprocessing of precursor 
materials. Nellis, W.J.; Maple, M.B. To Dept. of Energy. 13 Dec 
1989. USA Patent patent application 7-449,176. 37p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
Order Number DE91011651. Source: OSTI; NTIS; GPO Dep. 

A shock method of inducing flux-pinning defects in superconduct- 
ing materials whose beneficial effects are maintained even after 
further processing. 6 figs. 


20813 The mechanicai alignment of particles for use in fab- 
ricating superconducting and permanent magnetic materials. 
Nellis, W.J.; Maple, M.B. To Dept. of Energy. 24 Jan 1990. USA 
Patent patent application 7-469,897. 56p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. Order 
Number DE91011558. Source: OSTI; NTIS; GPO Dep. 

Invention is related to the manufacture of high-quality me- 
chanically aligned superconducting materials using oriented 
platelet-shaped powder particles, fibers, crystals, and other 
oriented forms of the recently discovered high-T-class of supercon- 
ducting ceramics, as well as other superconducting materials. It is 





also related to the use of these oriented materials in the manufac- 
ture of high quality permanent magnetic materials. This 
pretreatment optimizes the final crystallographic orientation and, 
thus, properties in these constructs. Such materials as supercon- 
ducting fibers, needles and platelets are utilized. 11 figs. 


20814  Long-laser-pulse method of producing thin films. 
Balooch, M.; Olander, D.R.; Russo, R.E. To Dept. of Energy. 20 
Feb 1990. USA Patent patent application 7-482,131. 14p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SFO00098. Order Number DE91011695. Source: OSTI; 
NTIS; GPO Dep. 

The invention described herein arose in the course of, or under, 
Contract No. DE-C03-76SF0098 between the United States De- 
partment of Energy and the University of California. This invention 
relates in general to techniques for producing thin films, and in 
particular to a method of using pulsed laser to deposit high temper- 
ature supercoducting thin films. 5 figs. 


20815 Flux pinning by precipitates in the Bi-Sr-Ca-Cu-O 
system. Shi, Donglu. To Dept. of Energy. 28 Feb 1990. USA 
Patent patent application 7-486,636. 17p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. Order 
Number DE91011688. Source: OSTI; NTIS; GPO Dep. 

This invention relates generally to enhanced current densities by 
the formation of precipitates in ceramic-oxide superconductors to 
improve flux pinning and more particularly to the improvement in 
current densities by the enrichment of certain components in the 
compositions to promote the formation of precipitates in the Bi-Sr- 
Ca-Cu-O system. A fundamental pinning mechanism has been 
identified in the Bi-Sr-Ca-Cu-O system. The pinning strength has 
been greatly increased by the introduction of calcium and copper- 
rich precipitates into the sample matrix. The calcium and copper 
are supersaturated in the system by complete melting, and the fine 
calcium and copper particles precipitated during subsequent 
crystallization anneal to obtain the superconducting phases. The in- 
tragrain critical current density has been increased from the order 
of 10° A/cm? to 10” A/cm? at 5 T. 5 figs. 


20816 (PNL-SA-18812) The avian eggshell as a model of 
biomineralization. Arias, J.L. (Chile Univ., Santiago (Chile)); Fer- 
nandez, M.S.; Laraia, V.J.; Janicki, J.; Heuer, A.H.; Capian, A.I. 
Pacific Northwest Lab., Richland, WA (USA). Nov 1990. 9p. Spon- 
sored USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-901105—124: Fall meeting of the Materi- 
als Research Society (MRS), Boston, MA (USA), 24 Nov - 1 dec 
1990). Order Number DE91012608. Source: OSTI; NTIS; GPO 
Dep 


The avian eggshell is one of the most rapidly mineralizing biolog- 
ical systems known. By understanding the key components and 
steps in this process, we hope to provide relevant information for 
fabrication of ceramic composites. The calcification of the eggshell 
occurs in three main steps: (1) fabrication of an organic matrix, (2) 
nucieation of an inorganic phase on the organic matrix, and (3) 
space-filling growth of the calcite phase. The different layers of an 
eggshell can be separately isolated and studied. In this preliminary 
communication, the organization of the shell matrix and membranes 
and their association with the crystal phase, the immunohistochem- 
ical occurrence and distribution of types | and X collagen, and of 
different proteoglycans are reviewed. Also the preliminary findings 
of the remineralization of the intact or modified eggshell are pre- 
sented. These experiments allow us to identify the essential steps 
in forming a natural composite ceramic. 47 refs., 6 figs. 


20817 (PNL-SA-19249) Ultra-fine powders using glycine- 
nitrate combustion synthesis. Chick, L.A.; Pederson, L.R.; 
Bates, J.L.; Maupin, G.D. Pacific Northwest Lab., Richland, WA 
(USA). May 1991. 11p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO6-76RL01830. (CONF-9105184—4: 5. 
annual conference on fossil energy materials, Oak Ridge, TN 
(USA), 13-16 May 1991). Order Number DE91012926. Source: 
OSTI; NTIS; GPO Dep. 

Fabrication of advanced, multifunctional materials frequently re- 
guires the synthesis of complex, ultra-fine powders comprised of a 
single phase containing several elements (multicomponent) or of 
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several phases that are intimately mixed on a micro-scale (com- 
posite). A new combustion synthesis method, the glycine/nitrate 
process (GNP), is particularly useful for synthesizing ultra-fine, mul- 
ticomponent oxide powders. Examples discussed include 
La(Sr)CrO3 and La(Sr)FeO3 perovskites and a composite of three 
phases, NiO, NiFe.0,, and Cu metal. The GNP consists of two 
basic steps. First, metal nitrates and a low molecular weight amino 
acid are dissolved in water. Second, the solution is boiled until it 
thickens. This viscous liquid ignites and undergoes self-sustaining 
combustion, producing an ash composed of the oxide product. 
Most refractory oxides that are composed of a combination of met- 
als having stable nitrates should be possible to synthesize using 
GNP. 15 refs., 8 figs. 


20818 (PNL-SA-19277) Biomimetic thin film deposition. 
Rieke, P.C.; Campbell, A.A.; Tarasevich, B.J.; Fryxell, G.E.; Bent- 
jen, S.B. Pacific Northwest Lab., Richland, WA (USA). Apr 1991. 
22p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-910402-16: 201. American Chemical 
Society (ACS) national meeting, Atlanta, GA (USA), 14-19 Apr 
1991). Order Number DE91012485. Source: OSTI; NTIS; GPO 
Dep. 

Surfaces derivatized with organic functional groups were used to 
promote the deposition of thin films of inorganic minerals. These 
derivatized surfaces were designed to mimic the nucleation pro- 
teins that control mineral deposition during formation of bone, shell 
and other hard tissues in living organisms. By the use of deriva- 
tized substrates control was obtained over the phase of mineral 
deposited, the orientation of the crystal lattice and the location of 
deposition. These features are of considerable importance in many 
technically important thin films, coatings, and composite materials. 
Methods of derivatizing surfaces are considered and examples of 
controlled mineral deposition are presented. 24 refs., 7 figs. 


20819 (SAND-90-0845C) Process for producing plasma 
sprayed carbide-based coatings with minimal decarburization 
and neer theoretical density. Leniling, W.J. (Fisher-Barton, Inc., 
Watertown, WI (USA)); Smith, M.F.; Henfling, J.A. Sandia National 
Labs., Albuquerque, NM (USA). [1990]. 10p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-900520—4: 3. national thermal spray conference and expo- 
sition, Long Beach, CA (USA), 21-24 May 1990). Order Number 
DE91012016. Source: OSTI; NTIS; GPO Dep. 

Plasma spray deposition of carbide/metal hardcoatings is difficult 
because complex chemical transformations can occur while spray- 
ing, especially in the presence of oxygen. A commercial plasma 
spray torch has been modified to simultaneously inject carbide 
powder and a metal alloy powder at two different locations in the 
plasma stream. Composite hardcoatings of tungsten carbide/cobalt 
with a nickel-base alloy matrix have been produce with this dual- 
injection spray process and compared to coatings sprayed with a 
conventional plasma spray process. X-ray diffraction revealed very 
little change in the carbide phase composition of dual-injection 
coatings as compared to the original composition of the carbide 
spray powder. Conversely, the conventionally sprayed coatings 
showed significant transformation of the WC phase to the less de- 
sirable W2C phase, and secondary oxy- carbide phases were also 
clearly evident. Porosity in the dual- injection coatings was consis- 
tently less than 2%, as measured by image analysis of polished 
metallographic samples. Microhardness results for the dual injec- 
tion coatings also compared very favorably with values for the 
conventional coatings. Preliminary results from an ongoing abra- 
sive wear study indicate that the dual-injection coatings are more 
wear resistant than the conventional coatings, but further research 
is needed. 6 refs., 3 figs., 3 tabs. 


20820 (SAND-91-0236C) Structure of icosahedral borides 
by Raman spectroscopy. Tallant, D.R.; Aselage, T.L.; Emin, D. 
Sandia National Labs., Albuquerque, NM (USA). [1991]. 11p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910885—1: 10. international symposium 
on boron, borides and related compounds, A ue, NM 
(USA), 27-30 Aug 1991). Order Number DE91010872. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have obtained Raman spectra of icosahedral boron-rich 
solids. The spectra of a-rhombohedral boron, boron arsenides, and 
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boron phosphide are consistent with highly-ordered materials. Po- 
larization studies have resulted in symmetry assignments for most 
of the Raman bands of a-rhombohedral boron. in contrast, the 
Raman spectra of the boron carbides reveal local substitutional dis- 
order. They also change progressively as a function of carbon 
content. A structural model for the boron carbides has been devel- 
oped to explain the Raman and infrared absorption spectra, x-ray 
data, and electrical and thermal transport propertios. Raman spec- 
tra of boron carbide samples enriched in '°B, ''B, and 'SC reveal 
details of the atomic motions. The vibrational frequencies and 
exceptionally narrow linewidths of certain Raman modes are dis- 
cussed in terms of a “strong” bond model. In this model certain 
vibrational modes involving relatively stiff bonds between chain 
atoms, chain and icosahedral atoms, and atoms on different 
icosahedral are decoupled from the boride lattice by weak, in- 
traicosahedral bonds. 15 refs., 8 figs., 1 tab. 


20821 (SAND-91-0760C) Quantitative analysis of oxygen 
segregation on inversion domain boundaries in aluminum ni- 
tride. Westwood, A.D. (Lehigh Univ., Bethlehem, PA (USA). Dept. 
of Materials Science and Engineering); Notis, M.R.; Michael, J.R. 
Sandia National Labs., Albuquerque, NM (USA). [1991]. 15p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910870—10: 49. Electron Microscopy 
Society of America (EMSA) annual meeting, San Jose, CA (USA), 
4-9 Aug 1991). Order Number DE91010869. Source: OSTI; NTIS; 
GPO Dep. 

Curved and planar inversion domain boundaries (IDB) in alu- 
minum nitride (AIN) form in sintered AIN ceramics containing 
oxygen, and oxygen is known to segregate to them. A number of 
interface models shown in Table 1, have been suggested based 
upon crystallographic constraints, chemical information and ob- 
served high resolution electron microscope (HREM) images. Until 
recently, problems with simulation of HREM images from AIN have 
made accurate determination of the structure of the IDB interface 
difficult. The aim of the present study was to use quantitative 
analytical electron microscopy (AEM) to determine the oxygen con- 
centration at the IDBs, and then to compare the experimental 
results with calculated oxygen concentrations for each of the IDB 
models using a Monte Carlo electron trajectory simulation program. 
A match, if any, between the experimental and calculated oxygen 
concentrations would indicate the model which best described the 
IDB structure. The best match was obtained for Youngman’s defect 
model. 14 refs., 5 figs., 3 tabs. 


20822 (SAND-91-0951C) Ferroelectric fatigue in modified 
bulk lead zirconate titanate ceramics. Pan, W.Y. (New Mexico 
Inst. of Mining and Technology, Socorro, NM (USA). Dept. of Met- 
allurgical and Materials Engineering); Yue, C.F.; Tuttle, B.A. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 13p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC04- 
76DP00789. (CONF-910430—4: 93. annual meeting and exposition 
of the American Ceramic Society (ACerS), Cincinnati, OH (USA), 
28 Apr - 2 may 1991). Order Number DE91012647. Source: OST}; 
NTIS (US Sales Only); GPO Dep. 

We have investigated ferroelectric fatigue behavior of modified 
bulk lead zirconate titanate (PZT) ceramics. For fatigued PZT ce- 
ramics, our experiments have shown that virgin, unfatigued 
ferroelectric properties are measured when the direction of the ap- 
plied field is changed by 90° with respect to the direction of the 
fatigue field. Further, we have shown that the fatigue effects for 
these polycrystalline ceramics are not confined to regions near the 
electrode-ceramic interface. The fatigued state is characterized by 
an increase in unit cell volume and an increase in unit cell 
anistropy, with respect to the virgin state. Preferred orientation of 
the polar axes in directions perpendicular and parallel to the 
applied field direction were detected for fatigued ceramics. We de- 
scribe the observed fatigue phenomena using a model that couples 
the applied electric fied, ionic defects, the spontaneous polariza- 
tion, and the ferroelastic behavior of these PZT ceramics. 10 refs., 
5 figs., 1 tab. 


20823 


(UCRL-ID—-107107) A normal incidence x-ray mirror 
for 70 A. Stearns, D.G. (Lawrence Livermore National Lab., CA 
(USA)); Rosen, R.S.; Vernon, S.P. Lawrence Livermore National 
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Lab., CA (USA). 23 Apr 1991. 14p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91012109. Source: OSTI; NTIS; GPO Dep. 

Multilayer (ML) structures composed of alternating, ultrathin lay- 
ers of Ru and B,C have been grown by dc magnetron sputtering. 
The ML microstructure has been characterized using x-ray diffrac- 
tion and high-resolution transmission electron microscopy, and the 
normal incidence reflectivity has been measured using synchrotron 
radiation. It is found that, under optimum deposition conditions, the 
ML exhibit smooth and compositionally abrupt interfaces, with a 
normal incidence reflectivity as high as 20% at 72 A. The reflectiv- 
ity decreases when the ML are annealed at 500 °C due to 
interdiftusion and compound formation at the interfaces. 12 refs., 4 
figs., 1 tab. 


20824 (UCRL-JC—106555) On the finite-strain-invariant tail- 
ure criterion for composites. Feng, W.W.; Groves, S.E. 
Lawrence Livermore National Lab., CA (USA). Feb 1991. Qp. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. (CONF-910731-3: 8. international conference on 
composite materials, Honolulu, HI (USA), 15-19 Jul 1991). Order 
Number DE91011924. Source: OSTI; NTIS; GPO Dep. 

The finite-strain-invariant failure criterion developed by Feng is 
being evaluated with the experimental data for a boron/epoxy, 
symmetrically balanced, angle-ply laminate. The results indicate 
that the failure-criterion prediction agrees with the experimental 
data and that the failure criterion also predicts the matrix- 
dominated or fiber-dominated modes of failure. Two special 
isotropic cases in infinitesimal strain theory are obtained. The fail- 
ure criteria for these special cases preserve the mathematical 
forms of both the generalized Von Mises yield criterion and the Von 
Mises yield criterion in plasticity. 6 refs., 2 figs., 1 tab. 


20825 (UCRL-JC-106571) Magnetron sputter deposition of 
boron and boron carbide. McKernan, M.A.; Makowiecki, D.; 
Ramsey, P.; Jankowski, A. Lawrence Livermore National Lab., CA 
(USA). 13 Mar 1991. 20p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48. (CONF-9104231-—1: Inter- 
national conference on metallurgical coatings and thin films 
(ICMCTF), Waldorf, MD (USA), 22-26 Apr 1991). Order Number 
DE91011194. Source: OSTI; NTIS; GPO Dep. 

The fabrication of x-ray optical coatings with greater reflectivity 
required the development of sputter deposition processes for boron 
and boron carbide. The use of high density boron and boron car- 
bide and a vacuum brazed target design was required to achieve 
the required sputter process stability and resistance to the thermal 
stress created by high rate sputtering. The results include a de- 
scription of the target fabrication procedures and sputter process 
parameters necessary to fabricate B,C") and Bi) modulated thin 
film structures. 3 refs., 6 figs. 
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Refer also to citation(s) 19704, 19754, 19759, 19769, 19786, 
19846, 19859, 19941, 20286, 20423, 20425, 20511, 20645, 20692, 
20693, 20723, 20757, 20762, 20764, 20765, 20770, 20772, 20779, 
20811, 20818, 20820, 20824, 20825, 20909, 21073, 21074, 21087, 
21089, 21100, 21103, 21473, 21501, 21508, 21882, 22099, 22234, 
22285, 22286 


20826 (CEA-R-5546) Modifications of poly (vinilydene fiuo- 
ride) under electronic excitations produced by charged 
particles (heavy lons and electrons). Fina, A. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Direction des Sci- 
ences de la Matiere; Paris-6 Univ., 75 (France). Apr 1990. 213p. 
(In French). Order Number DE91788020. Source: OSTI; NTIS (US 
Sales Only). 

Some of the physico-chemical properties of organic solids like 
conductivity or permeation can be improved by irradiation. The aim 
of this work is to characterize modifications induced in poly (vinyli- 
dene fluoride) films (PVDF) by charged particles (ions and 
electrons), with electronic stopping power, for doses ranging from 
zero to twenty G-Grays. Influence of dose, density of electronic ex- 
citations, and flux (in particles per square centimeter), and the 
nature of defects induced by the beam, were studied with two 
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methods: X-ray Photoelectron Spectroscopy (or XPS) for surface 
analysis, and electron Spin Resonance (or ESR) to probe the bulk 
of the film. Three ranges of doses are revealed in view of 
experimental results. At lower doses, PVDF undergoes deshydroflu- 
orination induced by desorption; it is a low modifications regime. 
For intermediate range doses, conjugated carbon backbones of 
polyene compounds are produced. At higher doses, intermolecular 
interactions between the resulting fragments give a crosslinked net- 
work. For the upper limit of doses used, bond breaking results in a 
non reversible degradation of PVDF. In this last situation, direct 
atomic displacement of target atoms, is not negligible. 


20827 (CEA-R-5551) Thermodynamic and structural study 
of two-dimensional phase transitions in films of hydrogen 
chloride and a tew other molecules physisorbed on the basal 
face of graphite. Application to wetting and roughening. Ser, 
F. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Direction des Sciences de la Matiere; Paris-11 Univ., 91 - Orsay 
(France). Dec 1990. 199p. (In French). Order Number 
DE91788016. Source: OSTI; NTIS (US Sales Only). 

Adsorption isotherms for the 5th layer of Xe on graphite have 
been measured, using differential pressure measurements. From 
the variation with temperature of the 5th layering pressure, we con- 
clude that, above 100 K, crystalline Xe perfectly wets graphite. 
Multilayer adsorption isotherms of C2 Hg and Co He on exfoliated 
graphite suggest, in disagreement with recent findings of other lab- 
oratories, that the layering critical temperatures would vary little 
with the number of layers up to the 4th. A comparison of an inves- 
tigation of the second layer of CF, adsorbed upon the same 
substrate with a previous investigation carried out using a very uni- 
form monocristalline surface of graphite seems to indicate that the 
imperfections of our substrate do not significantly change the deter- 
mination of the critical temperature. The main part of this work is 
devoted to the film of hydrogen chloride adsorbed upon graphite. 
From multilayer adsorption isotherms, we conclude that the plastic 
crystal of HCI perfectly wets the substrate. Such a conclusion most 
often involves a structure of the monolayer resembling that of the 
densest face of the bulk crystal of adsorbate. However, for hydro- 
gen chloride, both the structural and the thermodynamical 
investigations suggest an orientational order of the molecules dif- 
fering from that existing in the bulk crystal, so that a restructuring 
of the monolayer is necessary at the onset of the bilayer. This con- 
joncture is strongly supported by the original finding that a 
hysteresis, never observed before for layering transitions, is associ- 
ated with the formation of the 2nd layer, suggesting a nucleation 
barrier to the onset of the bilayer from the monolayer. From our 
isotherms, we conclude that the roughening temperature of the 
(111) face of the plastic crystal of HCl is 142K. 


20828 (CONF-890310—8) Crack formation in brittle materi- 
als by sharp contact. Pharr, G.M. (Rice Univ., Houston, TX 
(USA). Dept. of Materials Science}; Oliver, W.C.; Cook, R.F. Oak 
Ridge National Lab., TN (USA). [1989]. 9p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400 ;AC05- 
76OR00033. From 7. international conference on fracture (ICF-7); 
Houston, TX (USA); 20-24 Mar 1989. Order Number DE91012236. 
Source: OSTI; NTIS; GPO Dep. 

Cracking during Vickers indentation has been studied in 11 
transparent brittle materials, both amorphous and crystalline, in a 
hardness testing apparatus which allows for in situ observation of 
cracking events while recording the indentation load-displacement 
curves. In no case was the formation of a crack associated with a 
load-displacement feature which could be used to identify the 
cracking event, thereby casting some doubt on the usefulness of 
load/displacement sensing indentation techniques in the study of 
indentation fracture. However, is still remains to be seen if the lack 
of an observable feature is related to machine stiffness effects. The 
points along the load-displacement curves at which cracks first ap- 
pear in the 11 transparent materials are documented. The overall 
sequence of cracking events suggests a classification of the mate- 
rials into 3 major groups — normal glasses, anomalous glasses, 
and single crystals. The characteristics of each group are outlined 
and discussed in relation to models for indentation cracking. The 
models are shown to be deficient in that they do not pay enough 
attention to material specific details. 11 refs., 8 figs., 1 tab. 


20829 (CONF-910145—4) Kosterlitz-Thouless-like behavior 
over extended ranges of temperature and layer thickness in 
crystalline YBa2Cu,0,7_,/PrBajCu,0,_, superlattices. Lown- 
des, D.H.; Norton, D.P. Oak Ridge National Lab., TN (USA). Apr 
1991. 13p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO5-840R21400. From Electronic structure and mecha- 
nisms for high temperature superconductivity; Coral Gables, FL 
(USA); 3-9 Jan 1991. Order Number DE91013237. Source: OSTI; 
NTIS; GPO Dep. 

High-temperature superconductivity is associated with layered, 
quasi-two-dimensional (2D) crystal structures and with carriers 
moving in CuOz planes. Because the c-axis superconducting co- 
herence length is very short (e.g., (- ~3-6 A, vs. a lattice constant 
c ~ 11.7 A in YBapgCu307_,), questions arise whether isolated 
single-cell-thick layers of these materials are superconducting and, 
if so, how their superconductivity is affected, first, by their extreme 
anisotropy (including possible reduced dimensionality) and, second, 
by residual interlayer coupling or other interactions. We and sev- 
eral other groups recently fabricated epitaxial MxN “123"- family 
superlattices in which c-axis perpendicular (c,) YBaj,Cu3,07_, 
(YBCO) layers M unit cells in thickness are separated by N unit- 
cell-thick layers of semiconducting PrBazCu307_, (PBCO). The 
superlattice T..(R = 0) was found to decrease rapidly with increas- 
ing PBCO layer thickness, but then to saturate at Teo ~ 19 K, 54 
K, 71 K, or 80 K, for structures containing 1-, 2-, 3-, or 4-cell-thick 
YBCO layers, respectively. In contrast, recent measurements for 
BizSro(Ca;_,Yx);Cu2Og-based superlattices, in which supercon- 
ducting (x = 0.15) and semiconducting (x = 0.5) layers also 
alternate, show almost no change in Temig ~65 K with decreasing 
superlattice period. These results imply that high-T.is an intrinsic 
property of CuO> bilayers, but that 3-dimensional interactions are 
present, at least for the “123”- family materials. 


20830 (CONF-910624—1) Near crack tip transverse strain 
effects estimated with a large strain hollow cylinder analogy. 
Merkle, J.G. Oak Ridge National Lab., TN (USA). [1991]. 34p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(USA). DOE Contract AC05-840R21400. From 23. national sympo- 
sium on fracture mechanics; College Station, TX (USA); 18-20 Jun 
1991. Order Number DE91012072. Source: OSTI; NTIS; GPO Dep. 

In order to study effects of constraint on fracture toughness, it is 
important to select the right location within the crack-tip field for in- 
vestigation. In 1950 Hill postulated that close to a circular notch tip 
the principal stress directions would be radial and circumferential, 
so that the plastic slip lines (maximum shear stress trajectories) 
would be logarithmic spirals. The resulting equation for stress nor- 
mal to the notch symmetry plane, neglecting strain hardening, was 
identical to that for the circumferential stress near the bore of an 
ideally plastic thick-walled hollow cylinder under external radial ten- 
sion, because the relevant geometries are identical. In 1969, Rice 
and Johnson developed a near crack-tip, plane strain, large-strain 
rigid-plastic analysis considering strain hardening and assuming an 
infinitely sharp initial crack tip. Shortly afterwards, Merkle, following 
Hill's suggestion, proposed an approximate analysis of the stresses 
and strains ahead of a blunted crack tip on the plane of symmetry, 
based on a circular blunted crack tip. The analysis amounted to a 
hollow cylinder analogy, including the effects of strain hardening. 
The original hollow cylinder analogy was based on small strain the- 
ory, and the calculated strain distributions did not agree well with 
the Rice and Johnson results very near the blunted crack tip. 
Therefore, the hollow cylinder analogy equations have been red- 
erived, based on large strain theory, and the agreement with the 
Rice and Johnson results and other more recent numerical results 
is good. Calculations illustrate the effects of transverse strain on 
the principal stresses very close to a blunting crack tip and show 
that, theoretically, a singularity still exists at the tip of a blunting 
crack. 10 refs., 9 figs. 


20831 (CONF-910645—2) Investigation into the effect of 
heat treatment on the thermal conductivity of 3-D carbon/ 
carbon fiber composites. Dinwiddie, R.B. (Oak Ridge National 
Lab., TN (USA)); Burchell, T.D.; Baker, C.F. Oak Ridge National 
Lab., TN (USA). [1991]. 3p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC05-840R21400. From 20. biennial 
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conference on carbon; Santa Barbara, CA (USA); 24-28 Jun 1991. 
Order Number DE91010388. Source: OSTI; NTIS; INIS; GPO Dep. 

The material used in this study was a carbon-carbon fiber com- 
posite manufactured from precursor yarn and petroleum based 
pitch through a process of repetitive densification of a woven pre- 
form. The resultant high temperature-high strength material exhibits 
relatively high thermal conductivity and is thus of interest to the fu- 
sion energy, plasma materials interactions (PMI) and plasma facing 
components (PFC) communities. Carbon-carbon fiber composite 
manufacture involves two distinct processes, preform weaving and 
component densification. In this study three samples were sub- 
jected to an additional heat treatment of 2550, 2750 or 3000°C at 
Oak Ridge National Laboratory (ORNL) subsequent to their fourth 
graphitization at 2400°C. It should be noted that no effort was 
made to optimize the composite for thermal conductivity, but rather 
only to provide a material with which to evaluate the effect of the fi- 
nal heat treatment temperature on the thermal conductivity. The 
fiber is the primary source of heat conduction in the composite. 
Consequently, increasing the fiber volume fraction, and/or the fiber 
thermal conductivity is expected to increase the composite thermal 
conductivity. 3 refs., 1 fig. 


20832 (CONF-910854—1) Growth mechanisms of CVD dia- 
mond films determined by a novel TEM technique. Wang, Z.L. 
(Oak Ridge National Lab., TN (USA)); Bentley, J.; Clausing, R.E.; 
Heatherly, L.; Horton, L.L. Oak Ridge National Lab., TN (USA). 
[1991]. 6p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC05-840R21400. From 1991 applied diamond confer- 
ence; Alburn, AL (USA); 20-22 Aug 1991. Order Number 
DE91011095. Source: OSTI; NTIS; GPO Dep. 

This report discusses a new technique for the examination of di- 
amond films by transmission electron spectroscopy. Growth 
mechanisms of the materials are investigated. (JL) 


20833 (CONF-9010138-2) Effect of bacterial biofilms on 
carbon steel pit propagation in phosphate containing medium. 
Franklin, M.J. (Tennessee Univ., Knoxville, TN (USA). Dept. of Mi- 
crobiology); White, D.C.; Isaacs, H.S. Oak Ridge National Lab., TN 
(USA). [1990]. 22p. Sponsored by Department of Defense, Wash- 
ington, DC (USA); USDOE, Washington, DC (USA); Electric Power 
Research Inst., Palo Alto, CA (USA); Tennessee Univ., Knoxville, 
TN (USA). DOE Contract AC05-840R21400 ;AC02-76CH00016. 
Contract N00014-87-K0012;Contract RP-3015-1. From International 
congress on microbially influenced corrosion; Knoxville, TN (USA); 
7-12 Oct 1990. Order Number DE91010806. Source: OSTI; NTIS; 
GPO Dep. 

Chemical corrosion inhibitors are commonly added to aqueous 
systems to minimize the oxidation of steel. The efficacy of certain 
inhibitors may be reduced by bacteria. In the present study, the ef- 
fect of microbial biofilms on carbon steel corrosion inhibition by 
phosphate was analyzed, using the scanning vibrating electrode 
technique (SVET) and monitoring of open circuit potential. Previous 
results have shown that in sterile medium containing 0.2 mM phos- 
phate, as well as 1.0 mM chloride and 0.2 mM sulfate, carbon steel 
samples showed small anodic sites which subsequently became in- 
active. Whereas, in the presence of bacteria pits failed to become 
inactive and continued to propagate. In the present study, compar- 
isons between viable bacteria and formaldehyde fixed bacteria on 
the pit propagation was analyzed. The results indicated that biofilms 
containing viable bacteria and fixed bacteria could cause pits to 
propagate. The time required for pit propagation was dependent on 
the concentration of bacteria as well as the viability of the bacteria. 
The results indicate that bacterial biofilms can cause pits, initiated 
by chemical corrosion, to continue to propagate either by reducing 
the efficacy of phosphate as a corrosion inhibitor or by maintaining 
the aggressive environment within pits. 14 refs., 4 figs., 1 tab. 


20834 (DOE/ER-0484P, pp. 104-105) Ultralight aerogels; 
Silica-based solid foams are the lightest known solids. USDOE 
Office of Energy Research, Washington, DC (USA). Jan 1991. In 
Technology ‘90. Accomplishments in technology transfer from DOE 
and its laboratories. 192p. Order Number DE91005072. Source: 
OSTI; NTIS; INIS. 

Aerogels are a class of extremely lightweight, very porous, and 
chemically inert materials. Silica aerogels, the world’s lightest 
known solids, are virtually transparent, having the appearance of 
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frozen smoke. They provide high thermal and acoustic insulation 
along with unique optical properties. Since 1985, a research team 
at the Lawrence Livermore National Laboratory (LLNL) has been 
making aerogels in a very wide range of densities, including one 
whose density is one-tenth that of the lightest aerogel previously 
made. LLNL researchers anticipate that with wider availability, 
aerogels may find application in many products and industries, in- 
cluding insulation, sonic detectors and acoustic delay lines, 
acoustic and thermal insulation, gas filters, rocket fuel storage me- 
dia, and even a gossamer net to collect and store cosmic dust in 
outer space. The superlight aerogels produced at LLNL were made 
with a special technique. The key to their production is an interme- 
diate stage of fabrication that maintains the open structure in the 
solid phase. The resulting aerogel can be extremely light. Unlike 
normal solid materials, the atoms in an aerogel are only weakly 
connected to each other. As a consequence, aerogels transmit 
light and sound poorly. Also, because the pores in an aerogel are 
much smaller than the wavelengths of visible light, an aerogel is al- 
most transparent. The pores do refract light, however, which gives 
aerogels their characteristics bluish, smoky appearance. 


20835 (DOE/ER-0484P, pp. 105-106) A new high 
temperature structural material. Molybdenum disilicide/silicon 
carbide composites. USDOE Office of Energy Research, Wash- 
ington, DC (USA). Jan 1991. In Technology ’90. Accomplishments 
in technology transfer from DOE and its laboratories. 192p. Order 
Number DE91005072. Source: OSTI; NTIS; INIS. 

A new family of composite materials developed at Los Alamos 
National Laboratory (LANL) is the most significant innovation in 
high-temperature structural materials since silicon-based structural 
ceramics were introduced two decades ago. The LANL materials - 
molybdenum disilicide/silicon carbide composites (MD/SCC) - will 
benefit a variety of industries including commercial aircraft and au- 
tomobile manufacturers and those associated with electric power 
generation and pollution control. The MD/SCCs are stronger and 
more ductile (i.e., capable of changing shape without breaking) 
than are other available materials at the extreme temperatures of 
1,200 to 1,800°C found in industrial furnaces, incinerators, gas tur- 
bines, and such automobile components as glow plugs, piston 
faces, valves, and turbocharger rotors. They are also more 
resistant to oxidation than are the best commercially available high- 
temperature metals; consequently, they are far more reliable. The 
composites can be used to provide advanced, very 
high-temperature heating elements with improved temperature ca- 
pabilities and extended lifetimes for industrial furnace and waste 
incineration applications. They can also be used to improve the 
quality of aircraft components - an improvement that will lead to 
sater and more reliable aircraft. Better high-temperature compo- 
nents, such as seals, vanes, and nozzles, in the gas turbine 
engines of advanced aircraft would make it possible to increase 
the turbine inlet temperatures, which ultimately would improve en- 
gine performance and fuel efficiency. The MD/SCCs may make 
such increased temperatures possible in gas turbines and in a vari- 
ety of other important industrial and environmental applications. 


20836 (DOE/ER-0484P, pp. 108-109) Bioprocess tor phos- 
phate solubilization: Economical recovery and upgrade. 
USDOE Office of Energy Research, Washington, DC (USA). Jan 
1991. In Technology ’90. Accomplishments in technology transfer 
from DOE and its laboratories. 192p. Order Number DE91005072. 
Source: OSTI; NTIS; INIS. 

In the bioprocess, microoganisms that have phosphate solubiliz- 
ing properties aggressively attack the ore matrix resulting in a 
release of the bound phosphate. This bound phosphate is then sol- 
ubilized and separated from the unwanted rock matrix. Existing 
phosphate separation techniques employ large quantities of energy 
or concentrated acids. Abiotic tests have shown that partial phos- 
phate solubilization can be achieved using acid and chelators. The 
bioprocess developed at INEL will not use concentrated acids, and 
it is expected to consume only moderate quantities of energy. 
When the results from abiotic and biotic tests are compared, the 
bioprocess yields twice as much phosphate as the abiotic process. 
Therefore, the microorganisms appear to play an even larger role 
in solubilization than merely increasing acidity and producing active 
metabolites such as chelators. Use of the bioprocess could allow 
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the phosphate industry to recover phosphate from the various lay- 
ers of ores that now cannot be processed by electric furnace or 
wet acid techniques. This means at least 50% more phosphate 
could be produced from a given mining operation. The bioprocess 
system could prove to be a worthwhile step to upgrade processing 
of these ores. This technique can also be applied to other mineral 
ore matrices that contain recalcitrant trace amounts of phosphate 
as a contaminant. 


20837 (DOE/ER/13482-5) Transport properties of disor- 
dered porous media from the microstructure: Progress report, 
March 1, 1990-—February 28, 1991. Torquato, S. North Carolina 
State Univ., Raleigh, NC (USA). Dept. of Mechanical and 
Aerospace Engineering. Sep 1990. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG05-86ER13482. Order 
Number DE91012160. Source: OSTI; NTIS; GPO Dep. 

Progress has been made in five general areas: (1) the develop- 
ment of cross-property relations, i.e., relationships between one 
effective property and a different effective property; (2) the devel- 
opment of a systematic means to represent and calculate statistical 
correlation functions that arise in rigorous property relations for het- 
erogeneous media, using statistical-mechanical methods; (3) the 
calculation of property relations which depend upon this microstruc- 
tural information; (4) the study of percolation in continuum models 
(e.g., suspensions of inclusions); and (5) the use of Brownian- 
motion simulation techniques to “exactly” predict the effective 
properties of disordered media. During the current funding period, 
we have written a total of 20 articles: 11 of which have been 
published, 6 of which are in press, and 3 of which have been sub- 
mitted. These papers and theses are listed in the “publications” 
section. This report is a brief summary of work completed during 
this year. 


20838 (DOE/ER/45193-T6) The synthesis and properties of 
novel organmetallic polymers. Rosenblum, M. Brandeis Univ., 
Waltham, MA (USA). 21 Jul 1988. 44p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-85ER45193. Order 
Number DE91011487. Source: OSTI; NTIS; GPO Dep. 

The object of this research is to synthesize a number 
of organometallic polymers based on complexes of 1,8- 
bis(cyclopentadienyl)naphthalene 1 as a basic structural unit, and 
to examine the physical properties of these substances, especially 
their electrical conductance, and magnetic behavior. In macro- 
molecular arrays formally derived from transition metal 
complexation of 1, contiguous organometallic units are held face- 
to-face in a columnar array, so that charge conduction or spin 
correlation may be achieved through 7-orbital interaction of neigh- 
boring cyciopentadienyl rings. The general structural form is 
illustrated by the polymetallocene 2. The author has developed 
simple synthetic methodologies for the preparation of polymers 
such as 2, (M=Fe,Ru), and now propose to examine the synthesis 
of analogous polymers incorporating other transition metals, espe- 
cially cobalt and nickel. A new and more general approach to the 
synthesis of this class of organometallic polymer, recentiy devised 
in the laboratories, should make it possible to prepare alternating 
mixed metal arrays of such polymers, as well as systems based on 
linear dimeric, trigonal trimeric and tetrahedral tetrameric cyclopen- 
tadienyl complexes. 61 refs., 3 figs. 


20839 (DOE/ER/45193-T7) Synthesis and properties of 
novel, electroactive organomeialiic polymers. Brandeis Univ., 
Waltham, MA (USA). Dept. of Chemistry. [1987]. 23p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG02-85ER45193. 
Order Number DE91011488. Source: OSTI; NTIS; GPO Dep. 

The object of this research is to synthesize a number of 
organometallic polymers based on 1,8-dimetallocenyinaphthalene 
(1) as a monomeric structural unit, and to examine the physical 
properties of these substances, especially their electrical conduc- 
tance. In such polymers contiguous metallocene units are held 
face-to-face in a columnar array, so that conduction, in the partially 
oxidized material can in principal be achieved through 7-orbital in- 
teraction of neighboring metallocene units. The author has shown 
that low molecular weight polymers, based on 1 (M=Fe or Ru) can 
be prepared by palladium catalyzed coupling of ferrocenylzinc 
halides with 1,8-diiodonaphthalene, and now propose to define re- 
action conditions for the preparation of much higher molecular 


weight polymers. The synthesis of analogous polymers incorporat- 
ing cobalt and nickel, through the use of cobaltocene and 
nickelocene in the coupling reaction, will also be examined. Other 
mixed metal polymeric systems, in which two transition metals 
alternate along the chain, may be preparable from 1,8- 
bis(cyclopentadienyl)naphthalene 3, recently synthesized in our 
laboratories. The preparation of 3 should also provide and opportu- 
nity for the synthesis of unique polymeric systems based on linear 
dimeric, trigonal trimeric and tetrahedral tetrameric cyclopentadi- 
enyimetal complexes. These syntheses will be examined. Finally, 
the application of the coupling-polymerization reaction to 1,4- 
dihalobenzenes will also be examined. 34 refs., 3 figs. 


20840 (DOE/ER/45254-5) Structure and dynamics in low- 
dimensional guest host solids: Progress report, June 1, 
1990—May 31, 1991. Fischer, J. Pennsylvania Univ., Philadelphia, 
PA (USA). Dept. of Materials Science and Engineering. Apr 1991. 
6p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-86ER45254. Order Number DE91012169. Source: OSTI: 
NTIS; GPO Dep. 

This progress report presents results from work during the period 
of June 1, 1990 through May 31st, 1991. Topics discussed include 
instrumentation, publications, and personnel. Work areas discussed 
include: pressure-induced transitions in Li- and Ag-TiS2, hyper- 
dense superconducting GIC’s, temperature-dependent x-ray 
structure of (CH), and (CH)ox:analogies to rotator phases in short- 
chain alkanes, trans-(CH), at “high” pressure, “broken symmetries” 
in polymer intercalation channel lattices, high-resolution study of 
conductivity and cell potential vs. concentration in K-doped (CH);, 
“new” doped (CH), phases: ternary compounds and “amorphous” 
intercalation compounds, and vibrational density states from inelas- 
tic neutron scattering. (JF). 


20841 (DOE/ER/45278-T1) [Defect studies in Ill-V thin film 
semiconductors]: Progress » 1990/1991. Ast, D. Cornell 
Univ., Ithaca, NY (USA). [1991]. 26p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-86ER45278. Order 
Number DE91012746. Source: OSTI; NTIS; GPO Dep. 

GaAs based electronic devices usually consist of several differ- 
ent layers selected for their appropriate electronic properties (e.g., 
the emitter material in a heterojunction bipolar transistor must have 
a larger bandgap than the base material). These layers must be 
grown on top of each other on the available substrate materials 
(GaAs, InP) without introducing crystalline defects at the interface. 
The growth of defect free interfaces is generally accomplished by 
working with lattice matched alloys. However, the requirement of 
lattice match very greatly reduces the number of the materials sys- 
tems that can be used. A much wider range of materials, 
permitting a much closer implementation of optimum bandgap engi- 
neering, could be used if the constraint of lattice match could be 
relaxed. 2 refs., 11 figs. 


20842 (DOE/ER/45288-T1) Polymers at surtaces: Progress 
report and proposed research, March 15, 1990-March 14, 
1991. Pincus, P. California Univ., Santa Barbara, CA (USA). 
[1991]. 7p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG0O3-87ER45288. Order Number DE91011000. Source: 
OSTI; NTIS; GPO Dep. 

In part one, published papers, papers accepted for publication, 
and those submitted or under preparation are listed. In part two, the 
author discusses future investigations. The areas covered are poly- 
electrolytes, brush dynamics, and mixed copolymer membranes. At 
the end, personnel working on the research are listed. (SC) 


20843 (DOE/ER/45435-T1) Ultra-low temperature proper- 
tles of am solids: Progress report. Stanford Univ., CA 
(USA). [1991]. 5p. Sponsored by y USDOE. Washington, DC (USA). 
DOE Contract FG03-90ER45435. Order Number DE91012782. 
Source: OSTI; NTIS; GPO Dep. 

During the first three months of this grant we have made sub- 
stantial progress in making our new top-loading demagnetization 
cryostat fully operational. In addition, we have made preliminary 
studies of a number of dielectric glasses, and have proceeded with 
plans to fabricate our own samples by sputter deposition of SiOz. 
Further, we have ordered a helium iquifier which will substantially 
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lower the costs of running our cryostat, and begun screening per- 
spective graduate students to bring the complement of students on 
this grant up to a total of three. 


20844 (ECN-RX-90-077) Application and fabrication of 
ceramic foam. Veringa, H.J. Netherlands Energy Research Foun- 
dation, Petten (Netherlands). Oct 1990. 7p. (in Dutch). Order 
Number DE91778845. Source: OSTI; NTIS (US Sales Only). 

Since a number of years there exists a growing interest in the 
development and application of porous ceramic bodies which com- 
bine well controlled microstructures with high mechanical and 
thermal stability. Besides the mechanical properties required, also 
factors involving specific resistance to gas or liquid flow dictate the 
specific microstructure of the material. A number of applications of 
porous ceramic structures have proved to be particularly attractive 
and seem to have a high market potential in the large scale pro- 
cess industry. It is foreseen that the possibilities for further 
application will grow in the next decades quite dramatically. De- 
scribed is the replica method for fabrication of foam-like ceramic 
materials. Emphasis will be given to application of these materials 
as a new generation of burners for natural gas both in industry and 
household. 3 figs. 


20845 (ENEA-RT-FARE-89-07) Photothermal deflection 
spectroscopy tor solar cell amorphous semiconductor energy 
gap states sensitivity determination. Menna, P.; Nobile, G.; 
Rubino, A.; Sansores, E. ENEA, Portici (Italy). Centro Ricerche Fo- 
tovoltaiche. 1990. 24p. (In Italian). (RT/FARE-89-7). Order Number 
DE91769485. Source: OSTI; NTIS (US Sales Only). 

An apparatus for photothermal deflection spectroscopy was de- 
veloped and set up at the CRIF lab of ENEA (Italian Commission 
for Nuclear and Alternative Energy Sources), Photovoltaic Re- 
search Center in Portici, Italy. The transport equations governing 
heat transter phenomena, the experimental set up, and the calibra- 
tion procedures are described in this paper. Results are reported of 
measurements of the absorption coefficent, the density of localized 
states in the gap and the Urbach energy inferred by this technique 
for a series of thin film amorphous silicon germanium samples in 
the whole range of Ge content. 


20846 (ETDE-IT-91-32) Gas-insulated substations (GIS): 
Research on diagnostic methods. Bargigia, A.; Pigini, A. Ente 
Nazionale per l’Energia Elettrica, Rome (italy); Centro Elettrotec- 
nico Sperimentale Italiano (CESI), Milan (Italy). Dec 1990. 3p. 
(CONF-9010168-3: ERE workshop on GIS program, Toronto 
(Canada), 1-3 Oct 1990). Order Number DE91790769. Source: 
OSTI; NTIS (US Sales Only). 

From IERE workshop on GIS; Toronto, Canada (Oct 1990). 

Dielectric tests performed on a 245 kV GIS sub-assembly indi- 
cated that fixed type defects of 500 microns live side result not 
compatible with rated insulation levels; larger fixed type defects re- 
sulted compatible earth side. These defects can give rise to quite 
low apparent charge values when measured by the standard IEC 
method. With a sensitivity of about 1 pC typical of HV laboratories, 
only defects longer than 1-2 millimeters live side and several mil- 
limeters earth side could be detected. Also the particles examined, 
giving a PD value of 20-40 pC, were easily detected in the labora- 
tory, even if their detection was complicated by their displacement. 
Due to the higher noise level which can be expected on site, the 
PD charge evaluation with conventional low bandwidth or fre- 
quency selective equipment, in terms of apparent charge, becomes 
very problematic. This paper reports on the in-lab analysis of alter- 
native PD charge evaluation methods: acoustic emission sensing, 
field sensing by electric coupling devices, SF¢ by-product detection 
by high sensitivity gas liquid chromatography and indicator tubes. 


20847 (IC—90/365) Transport mechanism in bulk amor- 
phous Geo Seg_,Bix system. Arora, M. (international Centre for 
Theoretical Physics, Trieste (Italy)); Bhatnagar, P.K.; Swati; 
Mathur, P.C. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1990. 19p. Order Number DE91633184. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Bismuth doping on bulk amorphous GeopSego_,Bi, system has 
been shown to produce drastic change in the electrical conductivity 
which has been found to be intrinsic in the entire range of mea- 
surement (80-300 K). Results of Thermoelectric Power (TEP) 
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reveal a transition from p-type conduction for Bi (x=9 atomic per- 
cent). The important feature of TEP is its feeble temperature 
dependence as compared to conductivity (data) indication of ther- 
mally activated mobility. Out of various theoretical models the 
present data fits very well with two channel model proposed by 
Negel. The present analysis not only explains the discrepancies in 
the de conductivity and TEP data but also provides the evidence 
for the existence of small tail of localised states at the band edges. 
(author). 11 refs, 4 figs, 1 tab. 


20848 (1FP-38632) The dissolution kinetics of quartz and 
kaolinite in alkaline solutions. Drillet, V. Institut Francais du Pet- 
role (IFP), 92 - Rueil-Malmaison (France); Paris-6 Univ., 75 
(France). Nov 1990. 173p. (in French). Order Number 
DE91787405. Source: OSTI; NTIS (US Sales Only). 

For modelling alkaline migration in a reservoir rock, dissolution 
kinetics data are required. Dissolution of kaolinite, a typical mineral 
in clays, is studied at pH between 11 and 13 and for three temper- 
atures 30, 47 and 55°C. Experiments are realized by injection of 
the alkaline solution in a stirred reactor containing a suspension of 
the studied mineral. Dissolution rate is obtained from silicon and 
aluminium concentration in the effluent. For kaolinite dissolution 
rate increases with temperature and an unexpected fast decrease 
with Si or Al concentration in the solution. Results are interpreted. 


20849 (INIS-BR-2396, pp. 44) A rigid foam and a glass ob- 
tained by thermolysis of Fe(Ill) metaphosphate gel precipitate. 
Abreu Filho, P.P. de (Universidade Estadual de Campinas, SP 
(Brazil). Inst. de Quimica); Galembeck, F. Sao Paulo Univ., Sao 
Carlos, SP (Brazil). Inst. de Fisica e Quimica. 1989. 160p. (CONF- 
890805-: 5. international workshop on glasses and ceramics from 
gels, Rio de Janeiro (Brazil), 6-10 Aug 1989). In Proceedings of 
the 5. International Workshop on Glasses and Ceramics from Gels. 
Order Number DE91633002. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. IRON COMPOUNDS/x-ray 
diffraction; AQUEOUS SOLUTIONS; CENTRIFUGATION; CRYS- 
TALLIZATION; DRYING; FOAMS; GLASS; HEAT TREATMENTS; 
INFRARED SPECTRA 


20850 (INIS-BR-2396, pp. 51) Preparation of Nd-doped sil- 
ica glasses by sol-gel method. Fujiyama, T. (Colloid Research 
Inst., Kitakyushu Citu (Japan)); Hori, M.; Sasaki, M. Sao Paulo 
Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica. 1989. 
160p. (CONF-890805—: 5. international workshop on glasses and 
ceramics from gels, Rio de Janeiro (Brazil), 6-10 Aug 1989). in 
Proceecings of the 5. International Workshop on Glasses and Ce- 
ramics from Gels. Order Number DE91633002. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. NEODYMIUM/doped materials; 
NEODYMIUM/sol-gel process; SILICA GEL/neodymium; FLUO- 
RESCENCE; GLASS; NEODYMIUM; NUCLEAR MAGNETIC 
RESONANCE 


20851 (INIS-BR-2396, pp. 67) Preparation of PZT powders 
trom metal alkoxides. Hirashima, H. (Keio Univ., Yokohama 
(Japan). Faculty of Science and Technology); Onishi, E.; Naka- 
gawa, M. Sao Paulo Univ., Sao Carlos, SP (Brazil). inst. de Fisica 
e Quimica. 1989. 160p. (CONF-890805-: 5. international workshop 
on glasses and ceramics from gels, Rio de Janeiro (Brazil), 6-10 
Aug 1989). In Proceedings of the 5. international Workshop on 
Glasses and Ceramics from Gels. Order Number DE91633002. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PZT/ rs; PZT/x-ray 
diffraction, ALKOXIDES; HEAT TREATMENTS; HYDROLYSIS; 
MEDIUM TEMPERATURE; PARTICLE SIZE; PZT; POWDERS 


20852 (INIS-BR-2396, pp. 99) The effect of gel treatment 
conditions in the crystallinity of layered compound zirco- 
nium(IV)bis(phosphite). Garrido, F.M.S. (Universidade Estadual 
de Campinas, SP (Brazil). inst. de Quimica); Alves, O.L. Sao Paulo 
Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica. 1989. 
160p. (CONF-890805-—: 5. international workshop on glasses and 
ceramics from gels, Rio de Janeiro (Brazil), 6-10 Aug 1989). In 
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Proceedings of the 5. Intemational Workshop on Glasses and Ce- 
ramics from Gels. Order Number DE91633002. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. ZIRCONIUM COMPOUNDS/ 
gels; ZIRCONIUM COMPOUNDS/x-ray diffraction; CRYSTALLIZA- 
TION; HEAT TREATMENTS; INFRARED SPECTRA: QUANTITY 
RATIO; TEMPERATURE DEPENDENCE; GELS 


20853 (INIS-BR-2396, pp. 52) Nucleation induced in 
gahnite-like glasses and xerogels by chromium: a study by 
laser-spectroscopy and scattering techniques. Nie, W. (Lyon-1 
Univ., 69 (France). Physico-Chimie des Materiaux Luminescents); 
Boulon, G.; Mai, C.; Esnouf, C.; Rundjuan, X.; Zarzycki, J. Sao 
Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica. 
1989. 160p. (CONF-890805-—: 5. international workshop on glasses 
and ceramics from gels, Rio de Janeiro (Brazil), 6-10 Aug 1989). In 
Proceedings of the 5. Intemational Workshop on Glasses and Ce- 
ramics from Gels. Order Number DE91633002. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. ALUMINIUM/doped materials; 
ALUMINIUMglass; CHROMIUM OXIDES/doped materials; CHRO- 
MIUM OXIDES/glass; ZINC/doped materials; ZINC/giass; 
ALUMINIUM; GLASS; CRYSTALLIZATION; ELECTRON Ml- 
CROSCOPY; HEAT TREATMENTS; LASER SPECTROSCOPY; 
NUCLEATION; QUANTITY RATIO; SMALL ANGLE SCATTERING; 
X-RAY DIFFRACTION; ZINC 


20854 (INIS-BR-2396, pp. 53) Kinetics of sol-gel glass for- 
mation in the system SiO sub(2)-TiO sub(2)-ZrO sub(2). Beier, 
W. (Technische Univ., Clausthal, Clausthal-Zellerfeld (Germany, 
F.R.). Inst. fuer Nichtmetallische Werkstoffe); Goektas, A.A.; 
Frischat, G.H. Sao Paulo Univ., Sao Carlos, SP (Brazil). inst. de 
Fisica e Quimica. 1989. 160p. (CONF-890805—: 5. international 
workshop on glasses and ceramics from gels, Rio de Janeiro 
(Brazil), 6-10 Aug 1989). in Proceedings of the 5. International 
Workshop on Glasses and Ceramics from Gels. Order Number 
DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SILICON OXIDES/giass; 
TITANIUM OXIDES/glass; ZIRCONIUM OXIDES/glass; CHEMI- 
CAL COMPOSITION; CHEMICAL REACTION KINETICS; GAS 
CHROMATOGRAPHY; HYDROLYSIS; NUCLEAR MAGNETIC 
RESONANCE; GLASS; SILICON 29; SOL-GEL PROCESS; SOLU- 
TIONS; TIME DEPENDENCE; VISCOSITY 


20855 (INIS-BR-2396, pp. 100) Characterization by B 
sup(11), Na sup(23), and Si sup(29) MAS-NMR od silicate and 
borosilicate prepared by the sokgel procedure. Villegas, M.A. 
(Instituto de Ceramica y Vidrio, Madrid (Spain)); Navarro, J.M.F.; 
Sanz, J. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e 
Quimica. 1989. 160p. (CONF-890805-—: 5. international workshop 
on glasses and ceramics trom gels, Rio de Janeiro (Brazil), 6-10 
Aug 1989). In Proceedings of the 5. International Workshop on 
Glasses and Ceramics from Gels. Order Number DE91633002. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BOROSILICATE GLASS/ 
nuclear magnetic resonance; BOROSILICATE GLASS/sol-gel pro- 
cess; BORON 11; CRYSTAL STRUCTURE; HEAT TREATMENTS; 
MEDIUM TEMPERATURE; QUANTITY RATIO; SILICON 29; 
SODIUM 23; TEMPERATURE DEPENDENCE; WATER 


20856 (IS-T-1525) Nuclear magnetic resonance studies of 
atomic motion in lithium chioroborate and lithium thiosilicate 
glassy fast lonic conductors. Trunnell, M. Ames Lab., IA (USA). 
14 May 1991. 81p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-82. Order Number DE91012677. 
Source: OSTI; NTIS; GPO Dep. 

The NMR spectra and T, measurements on both the stationary 
11 in the lithium chloroborate glass and on the mobile ’Li in both 
the lithium chloroborate and lithium thiosilicate glasses have 
yielded much useful information about the static and dynamic prop- 
erties of these two glassy fast ionic conductors. The ''B spectra 
for the B20, + 0.7Li20 + XLICI glasses indicates that the boron 
nuclei sit in two different sites. The narrow central line is due to the 
1B nuclei that are in the BO, sites where there is no EFG and 
therefore no electric quadrupole effects and no splitting of the line. 
The broader pattern consisting of the two side peaks is a resuit of 


the ''B nuclei that sit im the BOs sites. In these sites, the magni- 
tude of the EFG tenser is large and second order splitting of the 
central transition is seen. These side peaks are smaller since they 
are due to essentially the same number of boron nuclei but the 
pattern is spread over a much larger range of frequencies. If a 
baseline for these spectra could be determined, the ratio of BO, to 
BO, could then be found. Nuciear spin lattice relaxation measure- 
ments of the ''B nuclei show no dependence on the measuring 
frequency. Because of this, the theory proposed by Rubinstein and 
Resing which uses an adaptation of the Van Kronendonk theory 
and uses a two phonon Raman process for the relaxation is fa- 
vored. Spin lattice relaxation measurements of the Li nuclei do 
show the frequency dependence that one expects from the nuclei 
that are free to diffuse through the glass matrix. 29 figs., 9 tabs. 


20857 (IS-T-1527) Energy dispersive x-ray diffraction 
study of glassy Bi,Sr2CaCu,0, filaments produced by gas-jet 
fiberization. Hammonds, J.P. Ames Lab., IA (USA). 2 May 1991. 
55p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-82. Order Number DE91012021. Source: OSTI; 
NTIS; GPO Dep. 

Energy dispersive x-ray diffraction was used to study the local 
order of samples of Bi,Sr.CaCu20, samples produced by gas jet 
fiberization. This material assumes a structure which is supercon- 
ducting above 90K if annealed above 820°C. These same samples 
form an intermediate phase, which resembles the crystal structure 
of the BioSr2CuO, superconductor if annealed between 450°C and 
600°C. The purpose of this study was to investigate the develop- 
ment of this intermediate phase and the local order of the glassy 
material from the as blown fibers. The measured density function 
for the samples annealed in this intermediate temperature range 
are in good agreement with distributions calculated from known 
crystal sivuctures for these materials. The glassy sample, on the 
other hand, showed differences that were not completely explained 
by the present work, but opened paths for further study. 29 ref., 29 
figs., 3 tabs. 


20858 (KFK--1991-07/E) Linear electromechanical eftect in 
a polymeric ferroelectric liquid crystal. Eber, N. (Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics); Bata, L.; Scherowsky, G.; Schliwa, A. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. [1990]. 9p. (CONF-9007207—1: 13. international liquid 
crystal conference, Vancouver (Canada), 22-27 Jul 1990). Order 
Number DE91010128. Source: OSTI; NTIS (US Sales Only). 

A linear electromechanical effect was detected in a ferroelectric 
side chain polymeric liquid crystal. Preliminary data on temperature 
and frequency dependence are presented. Measurements were 
carried out using a polyacrylate side chain polymer. 18 refs., 3 figs. 


20859 (LA-UR-91-1642) ZrO» reintorced-MoSi. matrix com- 
posites. Petrovic, J.J. (Los Alamos National Lab., NM (USA)); 
Honnel!, R.E.; Mitchell, T.E.; Wade, R.K.; McClellan, K.J. Los 
Alamos National Lab., NM (USA). [1991]. 16p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-910162-7: 15. annual conference on composites and ad- 
vanced ceramics, Cocoa Beach, FL (USA), 13-16 Jan 1991). Order 
Number DE91013074. Source: OSTI; NTIS; GPO Dep. 

ZrOz particle-MoSi, matrix composites were fabricated by wet 
processing/hot pressing, using high quality unstabilized, partially 
stabilized, and fully stabilized ZrO2 powders. Composite room tem- 
perature indentation fracture toughness increased with increasing 
volume fraction of ZrO. reinforcement. Unstabilized ZrO. produced 


the highest composite fracture toughness, 7.8 MPa m2 as 


compared to 2.6 MPa mi for pure MoSi.. Unstabilized ZrO. com- 
posites exhibited matrix microcracking, and the spontaneous 
tetragonal-to-monoclinic ZrO2 phase transformation induced signifi- 
cant plastic deformation in the MoSi, matrix. Partially stabilized 
ZrO2 produced a lesser extent of composite fracture toughening, 
possibly as a result of an i jeneous ZrO particle distribution 
and presence of a glassy phase. 13 refs., 6 figs., 1 tab. 


20860 (LA-UR-91-1734) Epitaxial growth of silicon on 
CoSi2(001)/SK001). Xiao, Q.F. (State Univ. of New York, Albany, 
NY (USA). Dept. of Physics); Jimenez, J.R.; Schowalter, L.J.; Luo, 
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L.; Mitchell, T.E.; Gibson, W.M. Los Alamos National Lab., NM 
(USA). [1991]. 7p. Sponsored by USDOE, Washington, DC (USA); 
National Science Foundation, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. Contract DMR-9009028. (CONF- 
910406-12: Spring meeting of the Materials Research Society 
(MRS), Anaheim, CA (USA), 29 Apr - 3 may 1991). Order Number 
DE91013387. Source: OSTI; NTIS; GPO Dep. 

Epitaxial Si layers have been grown under a variety of growth 
conditions on CoSiz(001) by molecular beam epitaxy (MBE). The 
structural properties of the Si overgrowth were studied by in-situ 
Reflection High Energy Electron Diffraction (RHEED), as well as 
ex-situ MeV *He* ion channeling and High Resolution Transmis- 
sion Electron Microscopy (HRTEM). Strong influences of the CoSi. 
surface reconstruction on the Si overgrowth have been observed. 
RHEED studies show islanding growth Si on the CoSiz (001) (,/2 
x /2)R45 reconstructed surface, but smooth growth of Si on the 
CoSiz(001) (,/2 x ./2)R45 reconstructed surface, under the same 
growth conditions. The growth of Si on thin layers of CoSiz (2nm- 
6nm) with (,/2 x ,/2)R45 reconstructed surface at 160°C results 
in high crystalline quality for the Si top layer, as indicated by good 
channeling minimum yeild (xmin < 6%), but cross-sectional TEM 
shows that the CoSi. layers are discontinuous. We also report pre- 
liminary results on Si grown on a 2 x 2 reconstructed CoSi(001) 
surtace. 81 refs., 5 figs. 


20861 (LBL-29684) Study of copper diftusion into poly- 
imides by optical second harmonic generation. Zhang, J.Y. 
(California Univ., Berkeley, CA (USA). Dept. of Physics); Shen, 
Y.R.; Soane, D.S.; Pauschinger, D. Lawrence Berkeley Lab., CA 
(USA). Aug 1990. 7p. Sponsored by California State Government, 
Sacramento, CA (USA). DOE Contract AC03-76SF00098. (CONF- 
900854-2: 3. electronic materials and processing congress, San 
Francisco, CA (USA), 20-24 Aug 1990). Order Number 
DE91012353. Source: OSTI; NTIS; GPO Dep. 

Formation of Cu clusters deposited on polyimide and their 
diffusion into polyimide have been studied in-situ by the surface- 
sensitive second harmonic generation technique. The diffusion 
coefficients of Cu clusters were measured and compared with 
those for atomic Cu. The effectiveness of a titanium (Ti) intermedi- 
ate layer in preventing Cu diffusion into Pi was also investigated. It 
was found that an atomic layer of Ti was already sufficient for ar- 
resting the diftusion process. 15 refs., 5 figs. 


20862 (LBL-29994) A study of the influence of tempera- 
ture gradients on densification of glass powder compacts. 
Clinque, R.B. Lawrence Berkeley Lab., CA (USA). 12 Dec 1990. 
45p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. Order Number DE91012337. Source: OSTI; 
NTIS; GPO Dep. 

In the present study, we are concerned with the influence of 
temperature gradients on densification during the early stages of 
sintering in glass powder compacts. Glass was chosen primarily 
because it is of interest to determine if gradients can enhance den- 
sification, not only by diffusion in crystalline particles, but also by 
viscous flow. A second reason for using glass was that glasses 
clearly have the isotropic surface energies assumed in sintering 
models. The assumption that surface energies are isotropic is not 
always valid for crystalline ceramics and that assumption has been 
shown to lead predictions for grain growth which are in conflict with 
observations. Furthermore, grain boundary free energies, which are 
often neglected in sintering models, are absent when glass is sin- 
tered. 12 figs., 5 tabs. 


20863 (LBL-30365) Characterization of crystalline inter- 
faces by advanced electron microscopy: Summary. Dahmen, 
U. (ed.). Lawrence Berkeley Lab., CA (USA). Aug 1990. 53p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-9008187—Summ.: Characterization of 
crystalline interfaces by advanced electron microscopy, Berkeley, 
CA (USA), 20-24 Aug 1990). Order Number DE91011883. Source: 
OSTI; NTIS; GPO Dep. 

The program was divided into three parts: one dealing with 
generic interface phenomena, one with materials-related aspects of 
interfaces and one concentrating on TEM technique. Naturally, 
there was some overlap between the different parts, but this only 
served to illuminate some problems from different angles. Although 
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a good part of the discussion focused on high resolution imaging, it 
became clear that this is by no means the only electron mi- 
croscopy technique capable of significant contributions to the field. 
Diffraction contrast techniques become increasingly important, es- 
pecially in the area of irrational interfaces where HREM is severely 
handicapped by lack of crystal alignment. For the quantitative 
characterization of some interface features such as roughness, dis- 
placement and strain, convergent beam techniques are very 
powerful and probably underutilized. 6 figs. 


20864 (LBL-30474) Alumina-silicon carbide composites 
from coated powders. Mitchell, T.D. Jr. (California Univ., Berke- 
ley, CA (USA). Dept. of Materials Science and Engineering). 
Lawrence Berkeley Lab., CA (USA). Dec 1990. 59p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC03-76SF00098. 
Order Number DE91012357. Source: OSTI; NTIS; GPO Dep. 
Previous technology for alumina coating of silicon carbide 
whiskers was applied to silicon carbide platelets. Process parame- 
ters were developed to ensure successful coating of platelets and 
to produce composites of varying final platelet volume fractions. 
Coated whisker composites were hot pressed to near full density 
or pressureless sintered to closed porosity despite high whisker 
loading. In some cases, pressureless sintering resulted in near full 
density with high (30 volume percent) whisker loading. Coated 
platelet composites were hot pressed to near full density and pres- 
sureless sintered to closed porosity with high loading (85 vol %). 
Mechanical properties of these composites were evaluated, includ- 
ing fracture toughness and bend strength. 27 refs., 18 figs., 2 tabs. 


20865 (LBL-30632) Surface, intertace and thin-film mag- 
netism: An overview. Falicov, L.M. (Lawrence Berkeley Lab., CA 
(USA)). Lawrence Berkeley Lab., CA (USA). Apr 1991. 12p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-910406-8: Spring meeting of the Mate- 
rials Research Society (MRS), Anaheirn, CA (USA), 29 Apr - 3 
may 1991). Order Number DE91012358. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A brief review of the state of the art in the field of surface, inter- 
face and thin-film magnetism is presented. 70 refs. 


20866 (NUKEM-FuE-90008) Extension of the raw material 
basis for the HTR fuel element matrix. Final report. 
Hochtemperatur-Reaktor-Brennelement GmbH (HOBEG), Hanau 
(Germany, F.R.); Bundesministerium fuer Forschung und Technolo- 
gie, Bonn (Germany, F.R.). Dec 1990. 52p. (in German). Contract 
BMFT 03HOB1107. Order Number DE91785798. Source: OSTI; 
NTIS (US Sales Only); INIS. 

It was the purpose of this project to study graphite material from 
further deposits (Canada, China) in order to provide evidence that 
a natural graphite powder that fulfills the given product specifica- 
tions is a suitable raw material for the HTR fuel element matrix, 
and this regardless of the origin of the graphite material. In 
addition, the experiments investigating the performance of electro- 
graphite powder in the standard matrix were continued. For this 
purpose, four Japanese cokes (petrol coke, coal-tar pitch coke, 
both regular and acicular) were graphitized by a standard tech- 
nique, and were processed into the A3-matrix. Both the raw 
material data of the electrographite powder as well as the matrix 
data met all requirements of the product specifications. (MM). 


20867 (ORNL/ATD-50) Development of sensors for ce- 
ramic components in advanced propulsion systems. Beshears, 
D.L. (Oak Ridge National Lab., TN (USA)); Capps, G.J.; Henson, 
T.J.; Zevenbergen, L.A.; Henson, H.M.; Hatmaker, T.L.; Bridges, 
M.J.; Sadier-Sherles, R.S.; Lankford, B.S. Oak Ridge National 
Lab., TN (USA). Applied Technology Div.; Oak Ridge K-25 Site, TN 
(USA). Nov 1990. 27p. Sponsored by USDOE, Washington, DC 
(USA); National Aeronautics and Space Administration, Washing- 
ton, DC (USA). DOE Contract AC05-840R21400. Order Number 
DE91011215. Source: OSTI; NTIS; GPO Dep. 

This study, which was performed for the National Aeronautics 
and Space Adminstration-Lewis Research Center in conjunction 
with Pratt & Whitney, was undertaken to determine the feasibility of 
utilizing thermographic phosphors for monitoring the temperature of 
ceramic engine components above 1000°C. The Applied Technol- 
ogy Division of the Oak Ridge National Laboratory was asked to 





choose the appropriate phosphors and use existing technology to 
bond the phosphors to candidate substrates for future evaluation 
by Pratt & Whitney. Utilizing existing technology for bonding high- 
temperature phosphors to nickel-based turbine blades, the 
phosphors were bonded to several different ceramic substrates. 
The ceramic substrates provided by Pratt & Whitney were silicon 
nitrate, silicon carbide, mullite, zirconia, and compglas. The phos- 
phor/substrate system was cycled to 1500°C by Pratt & Whitney 
researchers. Surface characterization of a small number of phos- 
phor/substrate systems was performed. The phosphor adherence 
was good on the majority of the samples. The phosphor/substrate 
system survived well for a first attempt at coating ceramic-based 
materials. Several samples showed evidence of either the phos- 
phor diffusing into the substrate or the substrate material diffusing 
into the phosphor coating. Adunonal work is needed to optimize 
the phosphor/substrate system. 9 refs., 16 figs. 


20868 (ORNL/TM-11629) Steady-state and transient tests 
using the unguarded thin-heater apparatus (thermophysical 
properties of building materials). McElroy, D.L. (Oak Ridge Na- 
tional Lab., TN (USA)); Graves, R.S.; Yarbrough, D.W.; Fine, H.A. 
Oak Ridge National Lab., TN (USA). Mar 1991. 89p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
Order Number DE91012992. Source: OSTI; NTIS; GPO Dep. 

The Oak Ridge National Laboratory unguarded thin-heater appa- 
ratus (UTHA) was used to determine the thermophysical properties 
of building materials from 24 to 50°C (75 to 120°F). Steady-state 
and transient modes of operation yielded data on four types of ma- 
terial: (1) gypsum wallboard containing 0, 15, and 30 wt % wax; 
(2) calcium silicate insulations with densities of 307, 444, and 605 
kg/m®; (3) three wood products; and (4) two cellular plastic foams. 
The extruded polystyrene was measured 25, 45, 74, 131, and 227 
d after production. In the steady-state mode of operation, the 
UTHA yields the thermal conductivity specimen. In the UTHA tran- 
sient mode of operation, a step-change in heat flux was applied to 
specimens that were initially isothermal or that had a steady, im- 
posed temperature gradient. 39 refs., 22 figs., 29 tabs. 


20869 Method for producing microporous polyurethane 
bodies and bodies so prepared. Aubert, J.H.; Rand, P.B.; Sy/- 
wester, A.P. To Dept. of Energy. 30 Aug 1989. USA Patent patent 
application 7-400,856. 20p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC04-76DP00789. Order Number 
DE91011596. Source: OSTI; NTIS; GPO Dep. 

Method for producing improved microporous polyurethane elas- 
tomer annuli, sheets or other foams, particularly for biomedical 
application. The method involves forming a_ solution of 
polyurethane polymer in a solvent mixture comprising a miscible 
mixture of a solvent and a non-solvent for the polymer, thermally- 
inducing phase separation by lowering the temperature of the 
solution until the polymer becomes insoluble in the solvent mixture 
to form a solid microcellular polyurethane body containing the sol- 
vent mixture phase within the pores thereof, and removing the 
solvent mixture phase at the lowered temperature to form the de- 
sired microcellular polyurethane body. 7 figs. 


20870 Low density, resorcinol+formaidehyde serogeis. 
Pekala, R.W. To Dept. of Energy. 12 Sep 1989. USA Patent patent 
application 7-406,009. 33p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91011631. Source: OSTI; NTIS; GPO Dep. 

The polycondensation of resorcinol with formaldehyde under al- 
kaline conditions results in the formation of surface functionalized 
polymer “clusters”. The covalent crosslinking of these “clusters” 
produces gels which when processed under supercritical condi- 
tions, produce low density, organic aerogels (density <100 mg/cc; 
cell size <0.1 microns). The aerogels are transparent, dark red in 
color and consist of interconnected colloidal-like particles with 
diameters of about 100 A°. These aerogels may be further car- 
bonized to form low density carbon foams with cell size of about 
0.1 micron. 1 ref., 1 tab. 


20871 Direct flow crystal growth system. Montgomery, K.E.; 
Milanovich, F.P. To Dept. of Energy. 30 Oct 1989. USA Patent 
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patent application 7-428,538. 10p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91011679. Source: OSTI; NTIS; GPO Dep. 

A crystal is grown in a constantly filtered solution which is flowed 
directly into the growing face of a crystal. In a continuous flow sys- 
tem, solution at its saturation temperature is removed from a 
crystal growth tank, heated above its saturation temperatue, fil- 
tered, cooled back to its saturation temperature, and returned to 
the tank. 2 figs. 


20872 Solid-state radioluminscent compsitions and light 
sources. Clough, R.L.; Gill, J.T.; Hawkins, D.B. Renschler, C.L.; 
Shepodd, T.J.; Smith, H.M. To Dept. of Energy. 13 Nov 1989. USA 
Patent patent application 7-435,092. 26p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Order 
Number DE91011667. Source: OSTI; NTIS; GPO Dep. 

Two new types of radioluminescent (RL) compositions light 
sources are provided. The first type is an all-organic system, con- 
sisting of covalently bound tritium within a solid, optically clear 
polymeric matrix. The matrix contains organic scintillation dyes that 
capture excitation energy from beta decay and red-shift the energy 
in a stepwise fashion, after which a chosen wavelength is emitted 
as fluorescence. The second type of RL light source consists of a 
zeolite crystalline material, in which material's intralattice spaces a 
tritiated compound and a luminophore are sorbed, and which mate- 
rial is optionally further dispersed in a refractive index-matched 
polymer matrix. 10 refs. 


20873 Molybdenum disilicide alloy matrix composite. Petro- 
vic, J.J.; Honnell, R.E.; Gibbs, W.S. To Dept. of Energy. 9 Jan 
1990. USA Patent patent application 7-462,256. 20p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
Order Number DE91011562. Source: OSTI; NTIS; GPO Dep. 

Compositions of matter consisting of matrix materials having sili- 
con carbide dispersed throughout them and methods of making the 
compositions. A matrix material is an alloy of an intermetallic com- 
pound, molybdenum disilicide, and at least one secondary 
component which is a refractory silicide. the silicon carbide disper- 
sant may be in the form of the VLS whiskers, VS whiskers, or 
submicron powder or a mixture of these forms. 3 figs. 


20874 Hybrid sol-gel optical materials. Zeigler, J.M. To Dept. 
of Energy. 13 Feb 1990. USA Patent patent application 7-479,136. 
23p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Order Number DE91011696. Source: OSTI; 
NTIS; GPO Dep. 

Hybrid sol-gel materials comprise silicate sols cross-linked with 
linear polysilane, polygermane, or poly(silane-germane). The 
sol-gel materials are useful as optical identifiers in tagging and ver- 
ification applications and, in a different aspect, as stable, visible 
light transparent non-linear optical materials. Methy! or pheny! sili- 
cones, polyaryl sulfides, polyaryl ethers, and rubbery polysilanes 
may be used in addition to the linear polysilane. the linear poly- 
mers cross-link with the sol to form a matrix having high optical 
transparency, resistance to thermooxidative aging, adherence to a 
variety of substrates, brittleness, and a resistance to cracking dur- 
ing thermal cycling. 3 figs. 


20875 Oxynitride glass production procedure. Weidner, J.R.; 
Schuetz, S.T.; O’Brien, M.H. To Dept. of Energy. 28 Mar 1990. 
USA Patent patent application 7-500,352. 22p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract ACO7-761D01570. 
Order Number DE91011636. Source: OSTI; NTIS: GPO Dep. 

The invention is a process for the preparation of high quality 
oxynitride glasses without resorting to high pressures. Nitrogen- 
containing compounds such as Si,N, are first encapsulated in a 
low melting temperature glass. Particles of the encapsulated 
nitrogen-containing compound are mixed with other oxide giass- 
formers and melted in an atmosphere of flowing nitrogen and in 
the presence of buffering gas to form the oxynitride glass. Glasses 
containing up to 15 at% nitrogen have been prepared by this 
method. 4 tabs. 


20876 (PNL-SA-19094) Raman studies of stress-induced 
phase transformation in titania films. Exarhos, G.J.; Hess, N.J. 
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Pacific Northwest Lab., Richland, WA (USA). May 1991. 7p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-910406—11: Spring meeting of the Ma- 
terials Research Society (MRS), Anaheim, CA (USA), 29 Apr - 3 
may 1991). Order Number DE91012871. Source: OSTI; NTIS; 
GPO Dep. 

Time-resolved micro-Raman spectroscopy is used to follow the 
amorphous to crystalline phase transformation in sol-gel deposited 
titania films induced thermally or through the action of applied hy- 
drostatic pressure in a diamond anvil cell. Time-dependent phonon 
intensities intrinsic to the growing phase are related to the volume 
fraction of crystallite present at any time. The sigmoidally gener- 
ated curves can be modeled in terms of modified Avrami ingrowth 
kinetics in which diffusion of the amorphous phase to the nucle- 
ation center is restricted by the morphology of the evolving phase. 
Phonon frequency and linewidth measurements during the course 
of the transformation probe changes in films stress and particle 
size which are used to understand the mechanistics of the transfor- 
mation. Raman measurements also are used to derive a phase 
stability diagram for titania films. 15 refs., 5 figs. 


20877 (SAND-90-2402) A Hugoniot study on PMMA manu- 
factured by Polycast Technology Corporation. Matthews, J.D.; 
Weirick, L.J. Sandia National Labs., Albuquerque, NM (USA). Feb 
1991. 16p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC04-76DP00789. Order Number DE91014396. Source: 
OSTI; NTIS; GPO Dep. 

A series of impact experiments on polymethyl methacrylate 
(PMMA) manufactured by Polycast Technology Corporation has re- 
cently been completed using a light gas gun. The intent of this 
work was to compare these Hugoniot data with those data from a 
previous study on PMMA manufactured by Rohm and Haas. The 
results show that there are no significant differences in Hugoniot 
parameters for the two materials in the pressure range of 1.9 to 
6.9 GPa. 8 rets., 10 figs., 3 tabs. 


20878 (SAND—90-3023C) Subgap absorption in conjugated 
polymers. Sinclair, M. (Sandia National Labs., Albuquerque, NM 
(USA)); Seager, C.H.; McBranch, D.; Heeger, AJ.; Baker, G.L. 
Sandia National Labs., Albuquerque, NM (USA). [1991]. 6p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910406—-10: Spring meeting of the Ma- 
terials Research Society (MRS), Anaheim, CA (USA), 29 Apr - 3 
may 1991). Order Number DE91012655. Source: OSTI; NTIS; 
GPO Dep. 

Along with X‘5), the magnitude of the optical absorption in the 
transparent window below the principal absorption edge is an im- 
portant parameter which will ultimately determine the utility of 
conjugated polymers in active integrated optical devices. With an 
absorptance sensitivity of < 10-5, Photothermal Deflection Spec- 
troscopy (PDS) is ideal for determining the absorption coefficients 
of thin films of “transparent” materials. We have used PDS to mea- 
sure the optical absorption spectra of the conjugated polymers 
poly[1,4-phenylene-vinylene] (and derivitives) and polydiacetylene- 
4BCMU in the spectral region from 0.55 eV to 3 eV. Our spectra 
show that the shape of the absorption edge varies considerably 
from polymer to polymer, with polydiacetylene-4BCMU having the 
steepest absorption edge. The minimum absorption coefficients 
measured varied somewhat with sample age and quality, but were 
typically in the range 1 cm—" to 10 cm—". In the region below 1 
eV, overtones of C-H stretching modes were observed, indicating 
that further improvements in transparency in this spectral region 
might be achieved via deuteration of fluorination. 11 refs., 4 figs. 


20879 (SAND-90-3033C) Mechanical modeling of stress 
generation during cure of encapsulating resins. Lagasse, R.R. 
(Sandia National Labs., Albuquerque, NM (USA)); Chambers, R.S.; 
Guess, T.R.; Plazek, D.J.; Bero, C. Sandia National Labs., Albu- 
querque, NM (USA). [1991]. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9104064: Spring meeting of the Materials Research Society 
(MRS), Anaheim, CA (USA), 29 Apr - 3 may 1991). Order Number 
DE91011496. Source: OSTI; NTIS; GPO Dep. 

We have developed a numerical model for calculating stresses 
generated during cure of shrinking encapsulating resins. Mechani- 
cal modeling of polymer encapsulated electronic devices usually 
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focuses on stress generated during cooling after cure. The stress 
developed during cure, due to shrinkage of the encapsulant, is nor- 
mally neglected. That assumption is valid if both the shear and 
bulk moduli of the encapsulant at the cure temperature are negligi- 
ble with respect to the moduli at lower temperatures. Our 
measurements on a model epoxy encapsulant show that the shear 
modulus during cure, varying from 0 to 6 MPa, is at least 100 
times smaller than that at ambient temperature. In contrast, the 
bulk modulus at the cure temperature is only 2.5 times smaller. 
Since the bulk modulus during cure cannot be neglected, signifi- 
cant stress can be produced if volume shrinkage is constrained by 
a stiff mold or embedded elements. In fact, mechanical failure of 
encapsulating materials during cure has been evident in some of 
our experiments. Using measurements of shear and bulk moduli 
plus volume shrinkage as inputs to a finite element model, we 
have successfully predicted the shrinkage strains and stresses de- 
veloped during cure of a model epoxy resin inside a cylindrical 
tube. Consideration of cure shrinkage stress has led to a process 
modification that appears to reduce mechanical failures in a real 
encapsulated device. 6 refs., 6 figs. 


20880 (SAND-91-0054C) Response of the polymers KEL-F, 
polysultone, high density polyethylene and polymethyl 
methacrylate to shock loading and release from 0.3 to 2.4 
GPa. Anderson, M.U. Sandia National Labs., Albuquerque, NM 
(USA). [1991]. 5p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC04-76DP00789. (CONF-910654—2: 7. American 
Physical Society (APS) topical conference on shock compression 
of condensed matter, Williamsburg, VA (USA), 17-20 Jun 1991). 
Order Number DE91012867. Source: OSTI; NTIS; GPO Dep. 

The Bauer PVDF stress-rate gauge has been used to study the 
response of the cited polymers from measurements at the impact 
surface and “in-situ” at sample thicknesses of 1.5 and 3 mm. The 
PVDF stress- rate dependent piezoelectric output combined with 
appropriate signal recording techniques allow accurate recording 
over the broad range of stress rates encountered during shock 
compression of polymers. Strong viscous response effects are ob- 
served. The release velocity is found to increase strongly with 
pressure, and the release-rate history is recorded with PVDF as a 
continuous function of pressure. 12 rets., 4 figs., 1 tab. 


20881 (SAND-91-0695C) Sokgel kinetics by NMR. Assink, 
R.A.; Kay, B.D. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 6p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC04-76DP00789. (CONF-910888—1: Symposium on pre- 
ceramic and inorganic/organic hybrid materials, New York, NY 
(USA), 25-30 Aug 1991). Order Number DE91011500. Source: 
OSTI; NTIS; GPO Dep. 

The chemical synthesis of advanced ceramic and glass materials 
by the sol-gel process has become an area of increasing activity in 
the field of material science. The sol-gel process provides a means 
to prepare homogeneous, high purity materials with tailored chemi- 
cal and physical properties. This paper surveyed the nuclear 
magnetic resonance (NMR) studies of silicon-based sol-gel kinet- 
ics. A review of the various models which have been used to 
analyze the chemical kinetics of various sol-gel systems was pre- 
sented. The utility of NMR spectroscopy was demonstrated in 
investigating the influence that various reaction conditions have on 
the reaction pathways by which sol-gel derived materials are syn- 
thesized. By observing in a direct fashion the chemical pathway of 
the sol-gel, it is often possible to relate the final properties of the 
material to the formulation and reaction conditions of the sol-gel. 
The study of reaction kinetics by NMR is expected to play an in- 
creasingly important role in understanding sol-gel processing and 
material properties. 15 rets. (DP) 


20882 (SAND—91-0898C) Donor formation under hydrogen 
plasma exposure and ion implantation. Stein, H.J. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)); Hahn, S. Sandia National 
Labs., Albuquerque, NM (USA). [1991]. 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
910552-10: 179. meeting of the Electrochemical Society, 
Washington, DC (USA), 5-10 May 1991). Order Number 
DE91011958. Source: OSTI; NTIS; GPO Dep. 

Results have been obtained on hydrogen dose, dose rate and 
substrate temperature dependence for hydrogen-assisted thermal 
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donor formation in Czochralski Si. The study combined ion implan- 
tation and hydrogen plasma exposure to inject hydrogen, and 
infrared absorption and spreading resistance probe measurements 
to detect the donors. Near surface donor concentrations increase 
with dose and temperature between 350 and 400°C. The penetra- 
tion depth for thermal donor formation exhibits a ,/t dependence, 
and a thermal activation energy of 1.5 + 0.2 eV. 13 refs., 7 figs. 


20883 (SAND-91-0999C) Molecular dynamics simulations 
of bulk displacement threshold energies in Si. Miller, L.A. (San- 
dia National Labs., Albuquerque, NM (USA)); Brice, D.K.; Picraux, 
S.T.; Prinja, A.K. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC04-76DP00789. (CONF-9105172-1: International En- 
ergy Agency (IEA) workshop on the use of molecular dynamics in 
modeling radiation effects and other non-equilibrium phenomena, 
La Jolla, CA (USA), 6-8 May 1991). Order Number DE91011957. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The energetics of bulk and surface displacement defects in sili- 
con and the effect of low energy ion bombardment on Si(100) 
surfaces were studied. The phase of work discussed was the char- 
acterization of the anisotropic bulk displacement threshold energy. 
The results of the calculations for the bulk displacement threshold 
energies for the different directions are 11.4 eV, 18.3 eV, 10.1 eV, 
and 12.5 eV for directions <111>, <.7041 .7041 .0915>, <100>, 
and <.9397 .2418 .2418>, respectively. These values were deter- 
mined to 0.1 eV by the molecular dynamics calculations. These 
bulk displacement threshold energies were used to determine the 
average bulk displacement threshold energy about the <111> and 
<100> for angles of 30° and 20°, respectively, using the theoreti- 
cal model outlines above. This resulted in an average bulk 
displacement energy through the open face of 14.8 eV in the 
<111> and 11.1 eV in the <100>. These values are estimated to 
be accurate to approximately 15%. 8 refs. 


20884 (UCRL-CR-—106691) The electronic structure of the 
lonic insulator sodium nitrite. Gallup, R.F. (California Univ., 
Davis, CA (USA). Dept. of Physics); Fong, C.Y. Lawrence Liver- 
more National Lab., CA (USA); California Univ., Davis, CA (USA). 
Dept. of Physics. Feb 1991. 23p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91009766. Source: OSTI; NTIS; GPO Dep. 

The electronic properties of the ionic insulator sodium nitrite 
(NaNO2) have been studied using the self-consistent, ab-initio 
pseudopotential-density functional method. The Kohn-Sham equa- 
tions of density functional theory were solved for the electronic 
wavefunctions and energies using a modified Car-Parrinello molec- 
ular dynamics-density functional technique. The correspondence 
between certain Bloch states in the NaNO2 crystal and the 7- 
molecular orbitals on the free NO2~ ion has been demonstrated. In 
addition, the ordering of these Bloch state energies and their elec- 
tronic occupations in the ground state of NaNO, has been shown 
to resemble the energy ordering and electronic occupations of the 
x-orbitals in the free ion. The NO2~ ion therefore retains elements 
of its free identity in the NaNOz crystal. The long term goal of the 
present investigation is to determine the contribution of the 
a-molecular orbitals on the NO2~ ion to the second-harmonic re- 
sponse (SHR) of NaNOz. 22 refs., 7 figs. 


20885 (UCRL-CR-107188) Constrained elas ic ~ma- 
terials. Lin, H.C. (California Univ., Berkeley, CA (USA). Dept. of 
Mechanical Engineering); Naghdi, P.M. Lawrence Livermore Na- 
tional Lab., CA (USA). Oct 1989. 36p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. Order 
Number DE91012088. Source: OSTI; NTIS; GPO Dep. 

The main purpose of this paper is to present a general con- 
strained theory of finitely deforming elastic-plastic materials. Our 
formulation is based on a strain-space formulation of plasticity and 
requires a detailed examination of the effect of constraint on vari- 
ous constitutive ingredients in the unconstrained theory, including 
the yield functions, loading criteria and various response functions. 
Also the effect of constraint on the restriction arising from the work 
inequality of Naghdi and Trapp is examined. 18 refs., 1 tab. 


20886 (UCRL-JC—-104112) Proton Energy Loss (PEL) mate- 
rial characterization. Weirup, D.L. (Lawrence Livermore National 


Lab., CA (USA)); Logan, C.M.; Pontau, A.E.; Antolak, A.J.; Morse, 
D.H. Lawrence Livermore National Lab., CA (USA); Sandia Na- 
tional Labs., Livermore, CA (USA). [1991]. 9p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48 
;AC04-76DP00789. (CONF-9105166-4: 2. American Society for 
Nondestructive Testing (ASNT) on industrial computed tomography 
conference, San Diego, CA (USA), 20-24 May 1991). Order Num- 
ber DE91011545. Source: OSTI; NTIS; GPO Dep. 4 

Proton Energy Loss (PEL), has proven to be a valuable method 
of material characterization. Unlike x-ray methods which are sensi- 
tive almost exclusively to the high Z elements of a material, PEL 
provides information on all elements. With the current system we 
are capable of gathering a 2-D mapping of areal density or a tomo- 
graphic slice through a material. Multiple slices can be combined to 
form a full three-dimensional rendered image of the object. We 
have used the PEL system to characterize materials and to study 
machining and assembly techniques. 4 refs., 6 figs. 


20887 (UCRL-JC—104€74) Melamine-formaidehyde aero- 
gels. Alviso, C.T.; Pekala, R.W. Lawrence Livermore National 
Lab., CA (USA). Apr 1991. 12p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract W-7405-ENG-48. (CONF-910812-3: 
202. national meeting of the American Chemical Society (ACS), 
New York, NY (USA), 25-30 Aug 1991). Order Number 
DE91012084. Source: OSTI; NTIS; GPO Dep. 

The ability to tailor the structure and properties of aerogels at the 
nanometer scale opens up exciting possibilities for these unique, 
low density materials. Traditional inorganic aerogels have been 
formed from the hydrolysis and condensation of metal alkoxides 
(e.g. tetramethoxy silane). Previously, we reported the synthesis of 
organic aerogels based upon the aqueous, polycondensation of 
resorcinol with formaldehyde. Although these aerogels exhibit mini- 
mal light scattering, their dark red color limits their use in certain 
optical applications. In this paper, we discuss the synthesis and 
characterization of melamine-formaidehyde aerogels — a new type 
of organic aerogel that is both colorless and transparent. 16 refs., 
3 figs., 1 tab. 


20888 (UCRL-JC—105244-Rev.1) Multiaxial fallure charac 
terization of composites: Revision 1. Groves, S.E.; Sanchez, 
R.J.; Feng, W.W. Lawrence Livermore National Lab., CA (USA). 
Feb 1991. 19p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. (CONF-910731—2-Rev.1: 8. inter- 
national conference on composite materials, Honolulu, Hi (USA), 
15-19 Jul 1991). Order Number DE91011925. Source: OSTI; 
NTIS; GPO Dep. 

The primary objective of this research has been to develop a 
multiaxial testing capability for continuous fiber composites using 
the axial/torsion/internal pressurization of tubes. This capability 
enables one to generate the two-dimensional (in-plane) failure sur- 
face for these materials. The multiaxial test specimen consists of a 
5.08 cm (2.0 in.) diameter composite tube with 15° cast epoxy end 
cones for gripping. The unique advancement with this new tech- 
nique is the simple, but very efficient, gripping mechanism that 
provides a very smooth transition in load from the grip into the 
specimen. This has eliminated grip related stress risers in the com- 
posite tube. Consequently, most of the failures occur in the gage 
section of the tube. This system is coupled into a biaxial MTS 
servo hydraulic test machine capable of simultaneously applying 
axial load, torque, and internal pressure, providing one complete 
control of the axial, transverse, and snear stresses that develop in 
the wall of the composite tube. This paper will present the failure 
results obtained to date for various laminate configurations of Toray 
1000/DER332-T403 filament wound carbon/epoxy tubes along with 
T300/F263 prepreg carbor/epoxy tubes. The goal of our efforts is 
to develop a more fully characterized three-dimensional failure cri- 
terion for these materials. This model will then be incorporated into 
a large three-dimensional orthotropic finite element model for struc- 
tural analysis as well as a specialized three-dimensional orthotropic 
finite element model capable of detailed sub-ply level analysis on 
sub-structural components. 19 refs., 10 figs. 


20889 (UCRL-JC—105901) Hugoniot measurements on a 
slurry of finely divided tungsten and plastic. Gathers, G.R.; 
Chau, H.H.; Osher, J.E.; Weingart, R.C. Lawrence Livermore Na- 
tional Lab., CA (USA). May 1991. 9p. Sponsored by USDOE, 
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Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
9107105—4: 1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williamsburg, VA (USA), 
17-20 Jul 1991). Order Number DE91012777. Source: OSTI; 
NTIS; GPO Dep. 

A previous paper reported hugoniot measurements on a two- 
phase material consisting of a matrix and an embedded material 
(silica- phenolic) using the LLNL electric gun facility. The results 
showed a good bit of scatter in the measurements. This was at- 
tributed to the grossly heterogeneous nature of the material. 
Measurements have since been made on a slurry of finely divided 
tungsten powder in a plastic, greatly reducing the scale of the inho- 
mogeneity. The results show greatly reduced scatter, as expected 
from the above interpretation. 4 refs., 2 figs. 


20890 (UCRL-JC—106766) Cross-sectional TEM specimen 
preperation of free-standing metal multi-layered fiims. Wall, M. 
Lawrence Livermore National Lab., CA (USA). Mar 1991. 6p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. (CONF-910872-2: 25. annual Microbeam Analysis 
Society meeting, San Jose, CA (USA), 4-9 Aug 1991). Order Num- 
ber DE91011117. Source: OSTI; NTIS; GPO Dep. 

The cross-sectional preparation of free-standing metal multi- 
layered films will be discussed. Production of large flat transparent 
regions in cross-sectional TEM specimens is usually quite difficult. 
This difficulty arises from the fact that these types of specimens 
are usually a composite of dissimilar ion and chemical etching rate 
materials. With a unique combination of electroplating, lapping, 
dimpling and ion milling it will be shown that it is possible to pro- 
duce large thin areas from specimens of dissimilar materials. 3 
refs., 5 figs., 1 tab. 


20891 (UCRL-JC—107069) The application of x-ray tomo- 
graphic microscopy to chemical vapor infiltration processing 
of ceramic matrix composites. Kinney, J.H. (Lawrence Livermore 
National Lab., CA (USA)); Nichols, M.C.; Stock, S.R.; Starr, T.L.; 
Lundgren, C.A. Lawrence Livermore National Lab., CA (USA). Apr 
1991. 7p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. (CONF-9105166-3: 2. American Soci- 
ety for Nondestructive Testing (ASNT) on industrial computed 
tomography conference, San Diego, CA (USA), 20-24 May 1991). 
Order Number DE91011871. Source: OSTI; NTIS; GPO Dep. 
Before ceramic composite materials can be used in critical struc- 
tures it will be necessary to reduce the amount of porosity which 
remains after processing. Complete densification of chemical vapor 
infiltrated (CVI) composites has yet to be attained due to the enclo- 
sure of pores by growth of the matrix on surrounding fibers. If the 
residual porosity cannot be significantly reduced during processing, 
much of the anticipated fracture toughness of Ceramic Matrix Com- 
posites (CMCs) may be lost. Clearly, a noninvasive technique is 
required for making dynamic observations of matrix growth during 
CVI processing. Though there are many NDE techniques which 
might be applied to pore characterization, all of them have draw- 
backs when imaging complex, overlapping microstructures. For 
example, techniques such as fluorescent penetrant and infrared in- 
spection reveal only surface flaws and cannot be applied universally 
to all classes of materials. X-ray tomographic microscopy (XTM) is 
a high resolution, noninvasive technique which is ideally suited for 
imaging materials microstructures in three-dimensions. XTM allows 
imaging of microporosity between individual filaments in the fiber 
bundles, measurement of channel porosity between individual cloth 
layers, and characterization of the interconnectivity of the large 
through-ply holes that remain after processing. This paper reports 
the results of an XTM study on unreacted fiber preforms and fully 
dense CMCs with the express purpose of demonstrating that XTM 
has the spatial resolution and the contrast sensitivity to measure 
the important microstructural features in these materials. 4 figs. 


20892 (UCRL-JC—107132) Astrotech 21 optics Materials 
and Structures working group. Saito, T.T. (Lawrence Livermore 
Nationa! Lab., CA (USA)); Langenbeck, S.L. Lawrence Livermore 
National Lab., CA (USA). Apr 1991. 17p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
9103171—1: 21. astrotech optics conference, Pasadena, CA (USA), 
3-8 Mar 1991). Order Number DE91012086. Source: OSTI; NTIS; 
GPO Dep. 
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The Materials and Structure working group was asked to ad- 
dress the issues summarized in Table 99 to define the Materials 
and Structures technology developments needed to successfully 
execute the Astrotech 21 mission set. The Materials and Structures 
working group report's first section will describe the working 
group’s organization and the development plan. The next section 
will describe the working groups’s process and the participant's 
assignments to create this technology development plan. The de- 
velopment plan is organized into thrusts, which are in turn divided 
into either required technologies or milestones. Although there was 
no prioritization of the efforts contains in this development plan, the 
budget was allocated to the different thrusts according to how the 
thrusts were weighted. The process used to allocate resources to 
and within each thrust will also be described. 11 tabs. 
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Refer also to citation(s) 20359, 20366 


20893 (LA-UR-91-1018) Contributions of chemistry in early 
day Los Alamos. Penneman, R.A.; Meade, R.A. Los Alamos Na- 
tional Lab., NM (USA). [1990]. 15p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
900802-18: 200. American Chemical Society (ACS) national 
meeting, Washington, DC (USA), 26-31 Aug 1990). Order Number 
DE91009970. Source: OSTI; NTIS; GPO Dep. 

During 1943-1945, the premier physics laboratory in the world 
was at Los Alamos, but chemistry contributions were vital. Major 
chemical impacts on the success of the Los Alamos wartime mis- 
sion included electrochemistry, which found the true melting point 
of plutonium metal to be hundreds of degrees lower than antici- 
pated. This discovery had profound simplifying effects regarding 
crucibles to contain molten plutonium and on its production. Other 
significant chemical contributions involved constant purification of 
plutonium for reuse, producing carrier-free gamma sources at un- 
precedented kilo-curie levels, and high polonium work. 8 refs. 
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Refer also to citation(s) 19664, 19744, 19748, 20355, 20768, 
20845, 20876, 20881, 20927, 20983, 21000, 21013, 21405, 21461, 
21462, 21678, 21831, 21877, 22066 


20894 (AECS-PR/SS-18) Standard sample for measuring 
natural radioactivity in environmental samples (TU-1). Othman, 
Ibrahim (Atomic Energy Commission, Damascus (Syria)); 
Mahrouka, Mohammad. Atomic Energy Commission, Damascus 
(Syria). Nov 1990. 15p. (In Arabic). Order Number DE91631355. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Gamma spectrometry is an important technique for monitoring 
the natural radiation from daughter products of uranium and tho- 
rium series, “°K, and fallout. Depending on the equilibrium concept 
between uranium ore or thorium ore and daughter products to- 
bacco was used as carrier of uranium ore to calibrate gamma 
detectors. Tobacco carrier was chosen because it has a density 
close to that of the environmental samples (vegetable, fruit, sea 
plant... etc). To make reference material a certified activity of ura- 
nium ore (0.069%) U3Og equivalent to (7.29) Bq of 23°U and (0.32) 
Bq of 25U in each gram of uranium ore was mixed with tobacco 
carrier. Three dimensions automatic mixer was used to obtain ho- 
mogeneity. Homogeneity tests were carried out using gamma 
spectrometry at energy (351.9) KeV of 2'4Pb, the entensity and de- 
tector efficiency were high. The homogeneity tests were better than 
(4%), before adding uranium ore, the spectrum of tobacco was ob- 
tained. The net data of spectrum of uranium mixed with tobacco 
was calculated. Milk powder standard sample was compared 
against our reference material. (author). 3 figs., 5 tabs. 


20895 (ANL/APS/TM-—7, pp. 25-36) X-ray absorption spec- 
troscopy: EXAFS and XANES - A versatile tool to study the 
atomic and electronic structure of materials. Alp, E.E.; Mini, 
S.M.; Ramanathan, M. Argonne National Lab., IL (USA). Advanced 
Photon Source Div. Jul 1990. DOE Contract W-31109-ENG-38. 
(CONF-900190—: Synchrotron x-ray sources and new opportunities 





in the soil and environmental sciences: workshop report, Argonne, 
IL (USA), 8-10 Jan 1990). In Synchrotron x-ray sources and new 
opportunities in the soil and environmental sciences. Workshop re- 
port. 125p. Order Number DE90018002. Source: OSTI; NTIS; 
INIS. 

X-ray absorption spectroscopy (XAS) had been an essential tool 
to gather spectroscopic information about atomic energy level 
structure in the early decades of this century. The correct interpre- 
tation of the oscillatory structure in the x-ray absorption 
cross-section above the absorption edge has transformed XAS 
from a spectroscopic tool to a structural technique. EXAFS (Ex- 
tended X-ray Absorption Fine Structure) yields information about 
the interatomic distances, near neighbor coordination numbers, and 
lattice dynamics. XANES (X-ray Absorption Near Edge Structure), 
on the other hand, gives information about the valence state, 
energy bandwidth and bond angles. Today, there are about 50 ex- 
perimental stations in various synchrotrons around the world 
dedicated to collecting x-ray absorption data from the bulk and sur- 
faces of solids and liquids. In this chapter, they will give the basic 
principles of XAS, explain the information content of essentially two 
different aspects of the absorption process leading to EXAFS and 
XANES, and discuss the source and sample limitations. 


20896 (CEA-R-5550) Liquid-liquid extraction and separa- 
tion of Vill group elements, especially ruthenium, by synergic 
combinations or cromatic polyimines and micellar cationic ex- 
changers. Vitart, X. CEA Centre d'Etudes de la Vallee du Rhone, 
30 - Marcoule (France). Direction du Cycle du Combustible. Jan 
1991. 341p. (In French). Order Number DE91788021. Source: 
OSTI; NTIS (US Sales Only). 

This thesis aims to characterize and to quantify the chemical 
equilibria involved in d-elements liquid-liquid extraction systems, 
especially elements belonging to the VIll group (Fe, Ni, Co, Ru, 
Rh, Pd, Pt). These systems are composed of synergic combination 
of aromatic polyimines and micellar cationic exchangers. Substitu- 
tions are first performed in aqueous acidic media by aromatic 
polyimines; then extractions are operated using micellic canionic 
exchangers. Chemical equilibria, selectivity effects, especially those 
due to ion-pair formations, kinetics, extractant behaviour are anal- 
ysed and quantified. 


20897 (CONF-890505—1) Increased separation effects by 
variable temperature stepwise desorption in multicomponent 
adsorbed phases. Kulvaranon, S.; Findley, M.E.; Liapis, A.|. Mis- 
souri Univ., Rolla, MO (USA). [1989]. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG01-87CE15304. From 3. 
international conference on fundamentals of adsorption; Sonthofen 
(Germany, F.R.); 7-12 May 1989. Order Number DE91013466. 
Source: OSTI; NTIS; GPO Dep. 

A desorption method has been developed to increase the sepa- 
ration obtained by adsorption-desorption processes where more 
components than desired are adsorbed. This method, referred to 
as variable temperature stepwise desorption (VTSD) is a novel 
desorption, with lower temperature desorption of certain products 
and higher temperature desorption of remaining products. 11 refs., 
5 figs. 


20898 (CONF-910870-3) Correcting channeling and dittrac 
tion effects in itative REELS surtace microanalysis. 
Wang, Z.L. (Oak Ridge National Lab., TN (USA)); Bentley, J. Oak 
Ridge National Lab., TN (USA). [1991]. 2p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 
49. Electron Microscopy Society of America (EMSA) annual meet- 
ing; San Jose, CA (USA); 4-9 Aug 1991. Order Number 
DE91009924. Source: OSTI; NTIS; GPO Dep. 

Channeling conditions or resonance conditions have to be satis- 
fied in order to enhance image contrast in reflection electron 
microscopy (REM) and the signal-to-background ration in reflection 
electron energy-loss spectroscopy (REELS). The introduction of the 
channeling and diffraction effects can complicate surface micro- 
analysis. In REELS, the elastic Bragg reflections and core-shell 
inelastic scattering may not be independent events; it is thus nec- 
essary to measure their combined effects experimentally. A 
practical method is described. 3 figs., 5 refs. 
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20899 (CONF-9105181-—1) Analysis of metals in solution 
using electrospray ionization mass spectrometry. Van Berkel, 
G.J.; McLuckey, S.A.; Glish, G.L. Oak Ridge National Lab., TN 
(USA). [1991]. 3p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC05-840R21400. From American Society for Mass 
Spectrometry (ASMS) meeting; Nashville, TN (USA); 19-24 May 
1991. Order Number DE91012522. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Electrospray ionization-mass spectrometry (ES-MS) has gained 
most of its recent attention because of the ability to produce multi- 
ply charged ions from very large biomolecules making them 
amenable to analysis by most modern mass spectrometers. How- 
ever, ES-MS is equally well suited for compounds of low or 
moderate molecular weight that are difficult to volatilize intact by 
others methods. Moreover, the early work of Fenn and co-workers 
(1,2) and recent reports by Kebarie and co-workers (3,4) attest to 
the applicability of ES-MS to the study of the gas-phase chemistry 
of multiply solvated or coordinated metal ions. The utility of ES-MS 
for the analysis of metals in solution derives in part from the facility 
with which the metal ions are solvated by or form complexes with 
the ES solvent or other reagents added to the solvent. Solvation 
and complexation can be a hindrance, however, in the analytical 
application of ES-MS to the analysis of metals in solution, espe- 
cially solutions of metals in water. The data presented here 
demonstrate that many of the problems in the ES-MS analysis of 
metals can be overcome by complexing the metals with crown 
ethers and/or extracting the metals from water into an organic 
phase using crown ethers. 5 refs., 4 figs. 


20900 (CONF-9105181-2) Fixed-wavelength R2Pi/Aandem 
mass spectrometry for mixture analysis in the quadrupole ion 
trap. Goeringer, D.E.; Glish, G.L.; McLuckey, S.A. Oak Ridge 
National Lab., TN (USA). [1991]. 3p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC05-840R21400. From 
American Society for Mass Spectrometry (ASMS) meeting; 
Nashville, TN (USA); 19-24 May 1991. Order Number 
DE91012506. Source: OSTI; NTIS; INIS; GPO Dep. 

Many aromatic molecules have strong absorption bands in the 
uv which are rather broad at room temperature; the ionization po- 
tentials for many such polyatomics are also often less than 9 eV. 
Therefore, they can be ionized with high efficiency by resonance 
enhanced two-photon ionization (R2PI) using the frequency- 
quadrupled output of the Nd:YAG laser at 266 nm (4.7 eV). 
Because the degree of fragmentation accompanying R2Pi is a 
function of laser power, mass spectrometric analysis of such frag- 
ments also can often improve the specificity of the overall analysis. 
However, in the case of organic mixture analysis, the complexity of 
R2PVtragmentation mass spectra may compromise compound 
identification tandem mass spectrometry (MS/MS) can also en- 
hance the specificity of analysis over that provided by a single 
stage of mass spectrometry. Although R2Pi/tragmentation and MS/ 
MS can yield complementary data, situations may often occur in 
which the spectra reveal no unique structural information. Never- 
theless, the combination of R2Pi and MS/MS can still provide an 
advantage over the use of R2P! alone. 


20901 (CONF-9105181-3) Enhancement of mass resolution 
in the quadrupole ion trap via resonance ejection. Goeringer, 
D.E.; McLuckey, S.A.; Glish, G.L. Oak Ridge National Lab., TN 
(USA). [1991]. 3p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC05-840R21400. From American Society for Mass 
Spectrometry (ASMS) meeting; Nashville, TN (USA); 19-24 May 
1991. Order Number DE91012507. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Finnigan MAT ion trap mass spectrometer (ITMS) has unit 
mass resolution and a nominal upper mass/charge limit of only 650 
when operated in the standard mass-selective instability method for 
acquiring mass spectra. Mass resolution up to +2500 can be 
achieved with the use of the axial modulation technique. lons can 
also be ejected at a q* value other than that corresponding to the 
mass-selective instability boundary by application of an auxiliary 
signal to the end-cap electrodes. When the frequency of this signal 
is resonant with the secular frequency for a particular m/z, such 
ions can become kinetically excited and ejected from the trap via a 
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process known as resonance ejection. We demonstrate the capa- 
bility to mass-selectively isolate or eject ions over a wide mass 
range and to generate mass spectra of electrospray-generated ions 
by scanning the frequency of the resonance ejection signal applied 
to the end-cap electrodes. A block diagram of the experimental 
modifications to the ITMS required for frequency-swept resonance 
ejection is shown. 2 refs., 5 figs. 


20902 (CONF-9105181—4-Extd.Abst.) “Spontaneous” cluster 
decomposition in a quadrupole ion trap. Asano, K.G. (Oak 
Ridge National Lab., TN (USA)); McLuckey, S.A.; Glish, G.L.; 
Bartmess, J.E. Oak Ridge National Lab., TN (USA). [1991]. 3p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From American Society for Mass Spectrometry 
(ASMS) meeting; Nashville, TN (USA); 19-24 May 1991. Order 
Number DE91012519. Source: OSTI; NTIS; GPO Dep. 

Cluster ions normally found in high pressure ion sources are not 
usually observed under chemical ionization conditions in the 


quadrupole ion trap. This is mainly due to the lower pressures in . 


the ion trap which affect third body stabilization. But, even for 
cluster ions injected from an external source, decomposition is ob- 
served. By injecting cluster ions of known stability and measuring 
the decomposition rate as a function of pressure and time, we can 
determine what affects various parameters have on the internal ion 
temperatures in the quadrupole ion trap. The desolvation experi- 
ments were carried out by injecting ions formed via electrospray 
into the quadrupole ion trap. The atmospheric sampling glow dis- 
charge ionization (ASGDI) source served as the interface between 
atmosphere and the vacuum chamber. Protonated water clusters 
were formed by spraying distilled water at a flow rate of 1 uL/min 
and protonated methanol clusters were formed by spraying HPLC 
grade methanol at 1 uL/min. Since fragmentation of ions upon in- 
jection into an ion trap has been observed in our lab as well as 
others, we needed to determine if ions are “excited” during injec- 
tion. Therefore, the cluster ion mass spectra from the ion trap was 
compared to the cluster ion mass spectra from a quadrupole mass 
fitter using the same interface and electrospray conditions. The re- 
sults showed that, under the ion injection conditions used in this 
study for both the water and methanol clusters, significant internal 
excitation did not occur during injection. The clusters, therefore, ac- 
quired the necessary energy for dissociation after they were 
trapped. 3 refs., 3 figs., 1 tab. 


20903 (CONF-9105181-9) Reactive collisions of multiply 
charged ions derived from electrospray. McLuckey, S.A.; Glish, 
G.L.; Van Berkel, G.J. Oak Ridge National Lab., TN (USA). [1991]. 
2p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From American Society for Mass Spectrometry 
(ASMS) meeting; Nashville, TN (USA); 19-24 May 1991. Order 
Number DE91012953. Source: OSTI; NTIS; GPO Dep. 

As part of our recent efforts to develop and apply quadrupole ion 
trap techniques to multiply charged ions derived from electrospray 
we have embarked on a study of the ion/molecule reaction chem- 
istry of multiply charged ions. To date, these studies have been 
restricted primarily to gas-phase Bronsted acid-base reactions and, 
within this class, to reactions of multiply protonated molecules with 
small gaseous bases. We have, however, studied a limited number 
of reactions involving proton transfer from gaseous acids to multi- 
ply charged anions. The goals of this effort are to understand 
fundamental aspects underlying the phenomenology of these reac- 
tions and to identify, maximize, and exploit the information that 
they can provide. All experiments were carried out with a Finnigan- 
MAT ion trap mass spectrometer modified to allow ions formed by 
electrospray to be injected into the ion trap. The procedures neces- 
sary to form, inject, and analyze multiply charged iors have been 
described. For ion/molecule reaction studies a gas-phase base is 
admitted into the vacuum system to a pressure of roughly 1 x 
10-7 torr. At this pressure, a mass spectrum can be obtained with 
minimal effect of the base provided the time between ion injection 
and mass analysis does not exceed roughly 50 ms. However, with 
delay times on the order of a few hundred ms reactions with rate 
constants on the order of 10-° cm’-molecule—'-s—' can proceed 
largely to completion. Gas-phase bases used to date include in 
order of increasing basicity; ammonia dimethylamine, 1,6- 
hexanediamine, and N,N,N’,N’-tetramethyl-1,8-naphthalenediamine. 
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All of the results observed thus far can be rationalized as involving 
the formation of a proton-bound complex. The fate of the complex 
determines whether or not proton transfer takes place, adduct for- 
mation occurs, or no net reaction is observed. 5 refs., 2 figs. 


20904 (DOE/ER/13819-1) Molecular recognition of enan- 
tiomeric hydrocarbons by liquid tunctionalized cyclodextrins: 
A new approach for geochemical research: Progress report. 
Missouri Univ., Rolla, MO (USA). [1991]. 5p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG02-88ER13819. 
Order Number DE91012902. Source: OSTI; NTIS; GPO Dep. 

Our work involves theoretical and mechanistic binding studies to 
micelles and cyclodextrin, novel separation and detection studies, 
and chiral recognition and separation studies. Both inclusion be- 
havior and “noninclusion” association behavior of small solutes to 
cyclodextrins were evaluated. In the case of traditional inclusion- 
behavior, equations were derived which take into account the 
formation of multiple complexation. Standard enthalpies and equi- 
librium constants were measured by calorimetry for a series of 
different phenols to substituted and native cyclodextrins. Substitu- 
tion effects were significant and all of the effects studied showed a 
considerable amount of entropy-enthalpy compensation. Two cases 
were observed in which the cyclodextrin-solute association may not 
involve inclusion complexation. 


20905 (DOE/ER/13859-9) Precision and accuracy of the 
gas-solid adsorption isotherms derived by the ECP method. 
Roles, J. (Tennessee Univ., Knoxville, TN (USA). Dept. of Chem- 
istry); Guiochon, G. Tennessee Univ., Knoxville, TN (USA). Dept. 
of Chemistry; Oak Ridge National Lab., TN (USA). [1991]. 55p. 
Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract FGO5-88ER13859 ;FG0O5-86ER13487. Order Number 
DE91013525. Source: OSTI; NTIS; GPO Dep. 

The influence of the fluctuations of the experimental parameters 
on the reproducibility of the overloaded band profiles used to deter- 
mine the isotherms by the ECP method is investigated using two 
new tools. A parameter measuring the difference between two sim- 
ilar curves, such as overloaded elution profiles or adsorption 
isotherms is defined. The band profiles measured are compared 
with those calculated from the derived isotherm, using models from 
the theory non-linear chromatography. The agreement between 
both profiles is defined as a distance lower than twice the average 
distance between two profiles measured the same day on the 
same column. The degree of validity of the various assumptions 
made in the ECP method is assessed. 49 refs., 11 figs. 


20906 (DOE/ER/13859-10) Experimental determination of 
adsorption isotherm data for the study of the surface energy 
distribution of various solid surtaces by inverse gas-solid 
chromatography. Roles, J. (Tennessee Univ., Knoxville, TN 
(USA). Dept. of Chemistry); Guiochon, G. Tennessee Univ., 
Knoxville, TN (USA). Dept. of Chemistry. [1991]. 25p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract FGO05- 
88ER13859 ;FG05-86ER13487. Order Number DE91013526. 
Source: OSTI; NTIS; GPO Dep. 

Fine, solid ceramic particles are coated on the inner wall of an 
open tubular quartz column. The tube is filled with a slurry of the 
particles under investigation in an appropriate solvent, closed at 
one end and introduced slowly into an oven where the solvent va- 
porizes. After thermal conditioning of the column, adsorption 
isotherms are determined by the classical method of Elution of 
Characteristic Points, using large size samples of organic vapors 
(diethylether, chlorobutane). These isotherms are used to calculate 
the distribution of adsorption energy of the probe on the ceramic 
surface. 32 refs., 6 figs. 


20907 (ECN-|-90-013) Gamma-ray spectrometric enrich- 
ment determination of a low enriched UF, sample. Aaldijk, J.K.; 
Betue, P.A.C. de. Netherlands Energy Research Foundation, Pet- 
ten (Netherlands). Feb 1990. 46p. Order Number DE91631356. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Non-destructive gamma-ray spectroscopic measurements have 
been done on a solid 80-gram UF, sample in the framework of an 
interlaboratory measurement evaluation programme for isotopic 
abundance measurements on low enriched UF.. In the ECN mea- 
surements the photopeak areas of the 185.72 keV gamma-rays of 





23'5U have been determined with different peak evaluation meth- 
ods. In spite of the rather large spread in un-certainty values 
between the different methods, no statistically significant differ- 
ences in the 7°5U atomic abundance values have been obtained. 
The average measured *°5U atomic abundance in uranium is 
3.480% with a relative uncertainty of 0.2% (2 o confidence level). 
The certified value is 3.5001% with a relative uncertainty of 0.03% 
(2 co). An explanation for this discrepancy has not been found. (au- 
thor). 8 refs.; 7 figs.; 20 tabs. 


20908 (ECN-RX-90-044) PIDIE, plutonium isotopic determi- 
nation inter-comparison exercise: ESARDA contribution to be 
presented at the 31st Annual Meeting of the institute of Nu- 
clear Materials » Los Angeles, CA U.S.A., 15-18 
July 1990. Harry, R.J.S. Netherlands Energy Research Founda- 
tion, Petten (Netherlands). Jul 1990. 24p. (CONF-9007106—-: 31. 
Institute of Nuclear Materials Management (INMM) conference, Los 
Angeles, CA (USA), 15-18 Jul 1990). Order Number DE91631357. 
Source: OSTI; NTIS (US Sales Only); INIS. 

PIDIE (Plutonium Isotopic Determination Inter-comparison Exer- 
cise) is one of the projects of the ESARDA Working Group on 
Techniques and Standards for Non-Destructive Analysis. PIDIE is 
placed against the historical background of the general develop- 
ment of international standards. Its results are also reviewed in the 
light of the original purpose of the project. Sets of seven sealed Pu 
samples of different isotopic composition, each containing 0,45 
grammes, were sent to the 9 participating laboratories for three 
separate determinations of the unknown isotopic composition, to in- 
vestigate error sources and, if possible, to improve the kno 
of -+-emission probabilities. An additional question was to examine 
the possible improvement of such measurements using reference 
samples. No important bias has been observed in the results of 
this inter-comparison. The apparent improvement in the precision 
and accuracy of the result seems to arise from both better equip- 
ment and more elaborate spectrum evaluation methods. (author). 
39 refs.; 1 fig.; 5 tabs. 


20909 (EGG—10617-2097) Electrical and photomechanical 
eftects of plastic deformation of mercuric lodide. Marschall, J. 
(California Univ., Santa Barbara, CA (USA). Dept. of Materials); 
Milstein, F.; Ge n, G.; Gerrish, V. EG and G Energy Mea- 
surements, inc., Goleta, CA (USA). Santa Barbara Operations. 
[1991]. 19p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO8-88NV10617. Order Number DE91013108. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The effects of bulk plastic deformation of mercuric iodide (Hglo), 
upon some of the electronic properties relevant to the performance 
of Hglz as a radiation detector were examined experimentally. Hole 
lifetimes, as well as hole and electron mobilities, were measured at 
various stages of sample deformation. Hole lifetimes were found to 
decrease by a factor of 2 under strains of several percent; carrier 
mobilities varied within experimental error, except during creep 
loading where electron and hole mobilities decreased by about 65 
% and 25 %, respectively. Additionally, dark current measurements 
were made on specimens with varying degrees of accumulated 
plastic damage caused by c plane shear. Dark current values did 
not strongly reflect the extent of bulk plastic damage in deformed 
specimens. 16 refs., 4 figs., 1 tab. 


20910 (IAEA-AL-034) Report on the intercomparison run 
IAEA-155 trace elements in whey powder. Zeiller, E.; Strachnov, 
V.; Dekner, R. International Atomic Energy Agency, Vienna (Aus- 
tria). Nov 1990. 69p. Order Number DE91632698. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Analytical results need to be reliable, and analysts are well 
serviced to test their complete analytical systems, methods, instru- 
ments, personnel, data reduction, etc., on a frequent basis. 
Besides the use of standard reference materials, the intercompari- 
son runs provide an excellent opportunity for the determination of 
accuracy. By comparing their results with results obtained by differ- 
ent methods of preparation and measurement, the participating 
laboratories have the opportunity to check their analytical perfor- 
mances. At the same time the IAEA’s AQCS can establish the 
concentration of some elements for certification purposes. The par- 
ticipants were requested to determine as many elements as 
possible with emphasis on “essential” and "toxic” elements related 


40 CHEMISTRY 
4001 Analytical and Separations Chemistry 


to human health and environmental pollution in the intercomparison 
whey powder sample (IAEA-155) as well as in the control sample 
IAEA. It was expected that the results for IAEA would improve the 
evaluation of the intercomparison results of IAEA-155 as the con- 
centrations of some inorganic constituents were well established in 
the IAEA sample. In total 69 laboratories from 24 different coun- 
tries participated in this exercise. As a basis for the evaluation, 580 
laboratory means were reported comprising 2699 individual results 
for 45 elements. For 3 additional elements information was sup- 
plied that the value was below the detection limits of the methods. 
Even though information and data on 48 elements were reported 
for IAEA-155 only 4 elements are assigned Class A and 13 ele- 
ments Class B recommended values. The elements Mg, Mn, Na 
and P were assigned "Class A”. But contrary to some former inter- 
comparison exercises, this time sufficient results could be obtained 
to set "Class B” recommended values for some "difficult to deter- 
mine” elements like Cd, Co, Cr, Hg, Ni, Pb, Se. Figs, 45 tabs. 


20911 (IAEA-AL—035) Report on the intercomparison run 
IAEA-156 radionuclides in clover. Strachnov, V.; Valkovic, V.; 
Dekner, R. International Atomic Energy Agency, Vienna (Austria). 
Jan 1991. 23p. Order Number DE91632699. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This report contains the results of the intercomparison IAEA-156 
on the determination of radionuclides in clover. Initially participants 
were requested to determine the levels of “Cs, 1°7Cs, Kk, Sr 
and invited to provide data for other radionuclides. The participants 
included 46 laboratories located in 25 countries, and statistical 
evaluation of their data yield recommended values for these four 
radionuclides. Additional radionuclides reported were 2'°Pb, 23®Py 
and '25Sb; however, insufficient data exists to statistically determine 
recommended values for these radionuclides. The following are the 
recommended values, with confidence intervals, for the most fre- 
qaety measured radionuclides (reference date: 1 August 1986): 
134Cs 132.1 Bao/kg (126.4-137.7); '87Cs 264 Ba/kg (254-274); 4°K 
657 Ba/kg (637-676); °°Sr 14.8 Ba/kg (13.4-16.3). Figs and tabs. 


20912 (INIS-BR-2396, pp. 65) Synthesis fo ultrafine mullite 
powder by sol-gel method. Ji-Jian, C. (East China Inst. of Chemi- 
cal Technclogy, Shangai (China). Dept. of Inorganic Materials); 
Shu-Jiang, C. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de 
Fisica e Quimica. 1989. 160p. (CONF-890805—: 5. international 
workshop on glasses and ceramics from gels, Rio de Janeiro 
(Brazil), 6-10 Aug 1989). In Proceedings of the 5. Intemational 
Workshop on Glasses and Ceramics from Gels. Order Number 
DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. MULLITE/sol-gel process; 
MULLITE/synthesis; MULLITE/x-ray diffraction; HEAT TREAT- 
MENTS; HIGH TEMPERATURE; INFRARED SPECTRA; MULLITE; 
SYNTHESIS; POWDERS; TEMPERATURE DEPENDENCE 


20913 (INIS-BR-2396, pp. 138) Preparation and characteri- 
zation of stoeber silica particles. Pretti, W.L. (Sao Paulo Univ., 
Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica); Aegerter, M.A. 
Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e Quim- 
ica. 1989. 160p. (CONF-890805—: 5. international workshop on 
glasses and ceramics from gels, Rio de Janeiro (Brazil), 6-10 Aug 
1989). In Proceedings of the 5. International Workshop on Glasses 
and Ceramics from Gels. Order Number DE91633002. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SILICA GEL/particle size; SIL- 
ICA GEL/x-ray diffraction; CHEMICAL PREPARATION; PH VALUE; 
QUANTITY RATIO; SMALL ANGLE SCATTERING; TRANSMIS- 
SION ELECTRON MICROSCOPY; WATER 


20914 (INIS-mf-12819, pp. 1-6) Effect of method of decom- 
position on determination of rare earth metals in ores and 
concentrates. Vrosky, J. (Vysoka Skola Chemicko-Technologicka, 
Prague (Czechoslovakia)); Vacha, P. Ceskosiovensky Uranovy 
Prumsl, Pribam (Czechoslovakia). 1990. 191p. (In Czech). (CONF- 
9010350—: Mining Pribram in science and technology conference, 
Pribram (Czechoslovakia), 15-19 Oct 1990). In Mining Pribram in 
science and technology. Proceedings of Session Y: Analysis of 
mineral raw materials. Order Number DE91628954. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Five methods were studied of decomposition of bastnaesite ore 
samples containing about 30% of Ln2Os, including sintering with a 
mixture of sodium carbonate and sodium peroxide, decomposition 
of mixtures of hydrobromic and perchloric acids, melting in the 
presence of sodium carbonate and tetraborate, a combination of 
hydrobromic acid decomposition and melting of the non- 
decomposed part with a mixture of NasCO; + Na2BsO7, and 
melting with potassium hydrogen fluoride. For lanthanoid transfer in 
solutions, a combination was confirmed to be advantageous of the 
decomposition of the sample with a mixture of hydrobromic and 
perchloric acids and a subsequent melting of the non-decomposed 
remainder with potassium disulfate or with a mixture of sodium car- 
bonate and tetraborate. The melting decomposition should 
preferably be inserted to follow wet decomposition when most 
lanthanoids have already been converted in solutions. The subse- 
quent operations in lanthanoid oxalate precipitation are simpler and 
shorter even as concerns double melting of the insoluble remainder 
with K2S207. Melting with potassium hydrogen fluoride is least 
suitable. (M.D.). 3 refs., 1 tab. 


20915 (INIS-mf-12819, pp. 147-154) Testing of IAEA 
standard reference materials by Research and Develop 
ment institute, Czechoslovak Uranium Industry. Bouda, 
T. (Ceskoslovensky Uranovy Prumysi, Straz pod Ralskem 
(Czechoslovakia). Ustredni Laboratore). Ceskoslovensky Uranovy 
Prumsl, Pribam (Czechoslovakia). 1990. 191p. (In Czech). (CONF- 
9010350-: Mining Pribram in science and technology conference, 
Pribram (Czechoslovakia), 15-19 Oct 1990). In Mining Pribram in 
science and technology. Proceedings of Session Y: Analysis of 
mineral raw materials. Order Number DE91628954. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Institute have partaken of attestations for a number of years. 
It has thus obtained a number of reference materials and could 
completely test the accuracy of the analytical methods used. The 
materials being tested included uranium and thorium ores, milk, 
whey, sea sediments and algae. The methods used included X-ray 
fluorescence analysis, high resolution gamma spectrometry, atomic 
absorption spectrometry, radiometric methods. Uranium was deter- 
mined by spectrophotometry using. Arsenazo Ill. (M.D.). 2 tabs., 17 
refs. 


20916 (INIS-mf-12846) ANAL '90: Proceedings of national 
seminar. Ceskosiovenska Vedeckotechnicka Spolocnost, Kosice 
(Czechoslovakia). Dom Techniky. Oct 1990 77p. (In Slovak). 
(CONF-9010374-: National seminar ANAL '90, Stary Smokovec 
(Czechoslovakia), 25-26 Oct 1990). Order Number DE91632696. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The proceedings contain 13 contributions, out of which 6 have 
been inputted in INIS. These concern radioactivity measurements 
in the environment on the one hand, and nuclear instrumentation 
on the other hand. The non-nuclear topics include mainly flow in- 
jection analysis and isotachophoresis and their applications. (P.A.). 


20917 (INIS-SU-250, pp. 69-71) Determination of 
plutonium isotope composition from results of spectro- 
metric measurements. Vartanov,' N.A.; Kulikov, Yu.K. 
Tsentral’nyj Nauchno-lssiedovatel'skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issiedovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1988. 76p. (In Russian). In Nuclear instrument 
engineering: _— Scientific-technical collection. Order Number 
DE91003103. Source: OSTI; NTIS (US Sales Only); INIS. 

A method of nondestructive determination of plutonium isotope 
composition based on high-resolution gamma spectrometry in the 
energy range of 125-208 keV is suggested. Algorithm realized us- 
ing simple calculations by a small calculator is put in the basis of 
the calculations. The method does not defend in principle on the 
measurement geometry, aggregate state of the sample measured, 
conditions of its homogeneity and type of packing. Experimental re- 
sults obtained using the method suggested for the determination of 
isotope composition of plutonium in PuO2 sample (powder in plas- 
tic container and steel cover) and metallic plutonium in steel cover 
are given. 4 refs.; 1 fig. 


20918 (MRP/MSL-85-160(IR)) Radiometric measurement of 
thorium and equivalent uranium in Oka-2 for certification pur- 
poses. Desgagne, M.; Smith, C.W. Canada Centre for Mineral and 
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Energy Technology, Ottawa, ON (Canada). Dec 1985. 17p. Order 
Number DE91631360. Source: OSTI; NTIS (US Sales Only); INIS. 

The thorium and uranium contents of britholite ore reference ma- 
terial Oka-2 were measured by high-resolution gamma-ray 
spectrometry as a contribution to the interlaboratory certification 
project for this material conducted by the Canadian Certified Refer- 
ence Materials Project. The results were 2.96 +- 0.02% thorium 
and 201 +- 3 ug/g uranium, where the precisions are standard de- 
viations of the mean of five replicate sample determinations. 
Radium/uranium secular equilibrium is assumed in deriving the ura- 
nium content. The thoriurnv/uranium ratio of 147 would appear to 
meet IAEA requirements to produce a gamma-ray calibration refer- 
ence material from Oka-2. 


20919 Method and apparatus for nitrogen oxide determina- 
tion. Hohorst, F.A. To Dept. of Energy. 19 Oct 1989. USA Patent 
patent application 7-424,028. 46p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC07-841D12435. Order Number 
DE91011680. Source: OSTI; NTIS; GPO Dep. 

Method and apparatus for determining nitrogen oxide content in 
a high temperature process gas, which involves withdrawing a 
sample portion of a high temperature gas containing nitrogen oxide 
from a source to be analyzed. The sample portion is passed 
through a restrictive flow conduit, which may be a capillary or a 
restriction orifice. The restrictive flow conduit is heated to a temper- 
ature sufficient to maintain the flowing sample portion at an 
elevated temperature at least as great as the temperature of the 
high temperature gas source, to thereby provide that deposition of 
ammonium nitrate within the restrictive flow conduit cannot occur. 
The sample portion is then drawn into an aspirator device. A 
heated motive gas is passed to the aspirator device at a tempera- 
ture at least as great as the temperature of the high temperature 
gas source. The motive gas is passed through the nozzle of the 
aspirator device under conditions sufficient to aspirate the heated 
sample portion through the restrictive flow conduit and produce a 
mixture of the sample portion in the motive gas at a dilution of the 
sample portion sufficient to provide that deposition of ammonium 
nitrate from the mixture cannot occur at reduced temperature. A 
portion of the cooled dilute mixture is then passed to analytical 
means capable of detecting nitric oxide. 1 fig. 


20920 Self-reterencing spectrophotometric measurements. 
O'Rourke, P.E.; Van Hare, D.R. To Dept. of Energy. 12 Feb 1990. 
USA Patent patent application 7-478,326. 13p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC09-76SR00001. 
Order Number DE91011582. Source: OSTI; NTIS; GPO Dep. 

A method for measuring the concentration of a chemical sub- 
stance by spectrophotometry comprising the steps of placing a 
sample of a photoreactive substance between the light source and 
a spectrophotometer, obtaining an absorption spectrum of the sub- 
stance using a fixed amount of light from the light source, obtaining 
a second absorption spectrum after a short interval comparing the 
two to determine the concentration of the chemical substance from 
the difference in the spectra. If the chemical substance is not 
photoreactive, a photoreactive mixture can be made with a pho- 
toreactive dye that has photoreactive properties unique to the 
mixture. Alternatively, an optically transparent substrate can absorb 
the substance or the dye/substance mixture. 3 figs. 


20921 (PNL-SA-18863) Sequential separation of actinide 
elements from highly radioactive Hanford waste by lion ex- 
change methods. Maiti, T.C.; Kaye, J.H.; Kozelisky, A.E. Pacific 
Northwest Lab., Richland, WA (USA). Apr 1991. 15p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC06- 
76RL01830. (CONF-910422-1: International topical conference on 
methods and applications of radioanalytical chemistry || (MARC-2), 
Kona, HI (USA), 21-27 Apr 1991). Order Number DE91012487. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A simple, rapid method has been developed for the sequential 
separation of actinide elements from samples with high salt content 
such as these resulting from efforts to characterize Hanford storage 
tank waste. Actinide elements in 9M HC1 solution are introduced 
into an anion exchange column. U(VI), Np(IV) and Pu(IV) are re- 
tained on the column while Am(Ill) passes through. Plutonium is 
eluted first, reductively; after which neptunium and then uranium 








are eluted with mixtures of HC1 and HF. The Amiill) is purified by 
cation exchange in a nitric acid system. 14 refs., 2 tabs. 


20922 (SAND-90-1704) Quantitative analysis procedures 
for Task 8. Chambers, W.F. (Sandia National Labs., Albuquerque, 
NM (USA)); Doyle, J.H. Sandia National Labs., Albuquerque, NM 
(USA). Dec 1990. 39p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. Order Number 
DE91009684. Source: OSTI; NTIS; GPO Dep. 

Quantitative analysis routines based on the Bence-Albee, the 
ZAF, and the (Z) techniques are available for the TASK8 micro- 
probe operating system. All of the routines are able to be run from 
within TASK8 or as stand alone programs. For quick analyses, en- 
ergy dispersive x-ray data can be collected and processed by 
running the Tracor standardiess quantitative (SQ) routine from 
within TASK8. For normal analyses, data are collected via the 
wavelength spectrometers. The procedures and routines described 
in this document permit the interactive collection and processing of 
data via joystick control or the automatic collection and processing 
of data from up to seven line traces or an essentially unlimited 
number of preselected points. 7 refs., 5 figs., 1 tab. 


20923 (SAND-91-0064C) Using quartz crystal microbal- 
ances to simultaneously sense mass accumulation and 
solution properties. Martin, S.J.; Granstaff, V.E.; Frye, G.C.; 
Ricco, A.J. Sandia National Labs., Albuquerque, NM (USA). [1991]. 
8p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-9106116—4: Transducers ‘91 confer- 
ence, San Francisco, CA (USA), 23-27 Jun 1991). Order Number 
DE91011501. Source: OSTI; NTIS; GPO Dep. 

A lumped-element equivalent circuit model is presented that de- 
scribes the near resonance electrical characteristics of a quartz 
crystal microbalance (QCM) simultaneously loaded by a surface 
mass layer and a contacting liquid. The model was derived by 
solving the boundary-value problem for coupled mechanical dis- 
placement and electrical potential; this results in circuit elements 
that are explicitly related to physical properties of the quartz, the 
perturbing mass layer, and the contacting liquid. The effects of 
mass and/or liquid loading on the admittance-vs.-frequency behav- 
ior are predicted from the mode! and compared with experimental 
impedance analyzer measurements. Surface mass accumulation 
causes a simple translation in frequency of the resonance peak, 
while increasing the density-viscosity product of the contacting so- 
lution causes both a translation and damping of the resonance 
peak. Using the model, changes in surface mass can be differenti- 
ated from changes in solution properties. 15 refs., 5 figs. 
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Refer also to citation(s) 19484, 19515, 19569, 19680, 19956, 
19957, 20076, 20765, 20780, 20821, 20838, 20839, 20870, 20874, 
20887, 21010, 21497, 21681, 22068, 22118, 22133 


20924 (CONF-910706—1-Rev.) High-temperature fluorine- 
tion studies of U, Np, Pu and Am: Revision. Gibson, J.K.; Haire, 
R.G. Oak Ridge National Lab., TN (USA). [1991]. 31p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract ACO05- 
840R21400. From 19. rare earth research conference (RERC-19); 
Lexington, KY (USA); 14-19 Jul 1991. Order Number DE91011088. 
Source: OSTI; NTIS; GPO Dep. 

High-temperature fluorinations of U, Np, Pu, Am, and/or selected 
transition metal materials were carried out to investigate their 
volatile flourides. Solid samples containing one or more of these 
elements were reacted with F2, CIF;, BF; and/or O2 gases in plat- 
inum Knudsen cells at temperatures up to 800°C. The volatile 
reaction products effusing from the cell were monitored with a 
quadrupole mass spectrometer. As anticipated, it was found that 
the ease of oxidation and the highest actinide oxidation state ob- 
tained decreased when proceeding from U to Am. Simultaneous 
treatment of two or more actinides allowed direct comparison of 
their behaviors under identical synthetic conditions. In addition to 
the expected binary fluorides, volatile oxyfluorides and oxychlorides 
of some of these elements were also observed. Synthetic experi- 
ments aimed at the preparation of higher valent, americium binary 
fluorides will also be discussed. 23 refs., 5 figs., 1 tab. 


40 CHEMISTRY 
4002 Inorganic, Organic, and Physical Chemistry 


20925 (CONF-9106189-1) Experimental studies of the 
volatility of ammonium chloride. Palmer, D.A.; Simonson, J.M. 
Oak Ridge National Lab., TN (USA). [1991]. 18p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
From International conference on cycle chemistry in fossil plants; 
Baltimore, MD (USA); 4-6 Jun 1991. Order Number DE91012526. 
Source: OSTI; NTIS; GPO Dep. 

A platinum-lined autoclave is being used to investigate the parti- 
tioning of ammonia and chloride between the vapor and liquid 
phases of aqueous ammonium chloride. The apparatus is designed 
to allow the sampling of both phases via inert tubing (platinum and 
PEEK tubing and valves) over a temperature range of approxi- 
mately 150 to 350°C. Initial experiments have been carried out at 
150°C using acidic ammonium chloride solutions with varying mo- 
lalities and acidities and a range of vapor sampling rates to ensure 
equilibrium had been established. Relatively high molalities of 
NH,ClI have been used to provide sufficient solute partitioning to 
the vapor phase to allow precise determination of the vapor-phase 
composition by ion chromatography. The ammonium concentration 
in the vapor phase in excess of that calculated for ammonia volatil- 
ity provides a direct measure of the maximum volatility of 
ammonium chloride at that temperature. The calculation of the ex- 
pected ammonia and hydrochloric acid volatilities is based on a 
knowledge of the activity coefficients of the ionic species in solution 
as well as the equilibrium constants for the liquid-vapor partitioning. 
Activity coefficients of all the ionic solutes and the volatility of HCL 
have been measured in this laboratory; the thermodynamics of the 
volatility of ammonia are described in previously published works. 
The results at 150°C are used to demonstrate how maximum 
ammonium chloride concentrations in the vapor phase can be cal- 
culated, including the proportion of total vapor-phase chloride due 
to NH,Cl and HCI partitioning, for solution compositions relevant to 
power generating cycles. It should be emphasized that this study is 
still in progress and that temperatures corresponding to those in 
power-generating plants will be investigated. 7 refs., 6 figs., 1 tab. 


20926 (DOE/ER/13529-5) Molecular orbital studies of the 
bonding in heavy element organometallics: Progress report. 
Bursten, B.E. Ohio State Univ., Columbus, OH (USA). Dept. of 
Chemistry. 4 Mar 1991. 11p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG02-86ER13529. Order Number 
DE91010915. Source: OSTI; NTIS; GPO Dep. 

A number of technological advances have allowed expanded 
studies of actinide systems in the past year. Expertise has been 
developed in the use and administration of Digital Equipment DEC- 
station 3100 UNIX-based worksystem, purchased with DOE funds. 
The access to this extremely powerful stand-alone computer, as 
well as its facility in tying into the Cray supercomputer at the Ohio 
Supercomputer Center, has allowed us to expand the computa- 
tional vistas greatly. The access to more powerful computers has 
allowed use of more sophisticated, albeit more complex, electronic 
structure methods in the investigations. These methods include lo- 
cal density functional (LDF) and ab initio approaches. Several 
projects have been concluded and the program of actinide re- 
search has been continued. The highlights of these projects are as 
follows: bonding in Np, Pu, and transplutonium organometallic 
compounds; application of the DV-Xa (discrete variational Xa) 
method to actinide chemistry; ad initio calculations on actinide 
molecules; experimental comparisons of organoactinide and organ- 
otransition metal chemistry. 


20927 (DOE/ER/13619-5) Resonance Raman and photo- 
physical studies of transition metal complexes in solution and 
entrapped in zeolites: Progress report, August 1, 1990—March 
31, 1991. Kincaid, J.R. Marquette Univ., Milwaukee, WI (USA). 
Dept. of Chemistry. 29 Mar 1991. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-86ER13619. Order 
Numbe; DE91013010. Source: OSTI; NTIS; GPO Dep. 

This program is subdivided into two major categories: (1) the 
study of complexes of Ru(Il) in fluid solution and (2) the investiga- 
tion of the effects of incorporation of such complexes into organized 
assemblies. In the first part of this report, clear evidence is pre- 
sented for the somewhat unexpected observation of quite specific 
localization of excited state electron density on a rather small frag- 
ment of the coordinated asymmetric bidentate ligand. Thus far, two 
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examples of this behavior have been documented and the results 
will soon be submitted for publication. The second part of the report 
describes continuing efforts to develop effective methods for selec- 
tive preparation of heteroleptic complexes within the supercages of 
Y-type zeolite. One manuscript has been submitted for publication 
and a second is now in preparation. Also described in this section 
of the report are Resonance Raman studies of Ru(bipyrazine)32* in 
solutions of varying concentrations of H2SO,; from 0 to 96%. 


20928 (DOE/ER/13864—4) Surface chemical interactions in 
chem ion and catalysis. Yates, J.T. Jr. Pittsburgh Univ., PA 
(USA). Surface Science Center. [1990]. 36p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG02-88ER13864. 
Order Number DE91010916. Source: OSTI; NTIS; GPO Dep. 

The paper summarizes the highlights of the last 3 years of work. 
The accomplishments described are: Development of Fourier 
transform infrared reflection absorption spectroscopy (FT-IRAS) for 
surface measurements; Improved data acquisition and smoothing 


methods for high resolution electron energy loss spectroscopy - 


(HREELS); IRAS studies of the chemisorption of CO on Ni(111); 
Interactions between CO and K on Ni(111) as studied by iaser in- 
duced thermal desorption (LITD); Direct observation of repulsive 
interactions between chemisorbed CO and S or Se or; Pt(111); 
Role of surface defects in chemisorption and catalysis; Studies of a 
catalytic reaction on Pt(112); Activation of methane on transition 
metal surfaces; Dynamical studies of adsorbed CH30 on Al2O3; 
Modification of Rh/Al,O; catalysts by functionalization of isolated 
hydroxyl groups; and C-H bond liability in adsorbed hydrocarbon 
layers as measured by IR spectroscopy. 28 figs. (CK) 


20929 (DOE/ER/45298-7) Synthesis and properties of 
novel cluster phases: Progress report. DiSalvo, F. Cornell 
Univ., Ithaca, NY (USA). Dept. of Chemistry. 16 Apr 1991. 8p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-87ER45298. Order Number DE91013006. Source: OSTI; 
NTIS; GPO Dep. 

Our approach to studying the solution chemistry of clusters has 
been to first synthesize cluster phases by solid state reactions, 
then to put the cluster into solution, and in some cases to re- 
assemble a new cluster — containing solid phase from that solution. 
Two aspects of this work have been: (1) the study of the con- 
densed cluster phase, LiMo3Se3, in which the condensed clusters 
form linear metallic chains, and (2) the solution chemistry of Nbel,, 
and the solution synthesis of MogSg like clusters. We have discov- 
ered several new families of compounds that are characterized by 
condensed sheets of metal atoms. The first class of materials has 
the general formula MM’Te2 where we have found so far that M = 
Fe, Co, or Ni and M = Ta or Nb. While one might have expected to 
find an ordered NiAs structure type, or equivalently an M interca- 
lated layered M’Te2 compound, both the M and M’ are found to 
form a metal-metal bonded sheet that is bounded on the top and 
bottom by Te layers. The second class of materials also form sheet 
like structures with metal atoms sandwiched between two buckled 
layers of Te atoms. In these compounds, the metal atoms are 
bonded together to produce ribbons running in one direction. 12 
rets., 3 figs. 


20930 (INIS-BR-2396, pp. 29) Kinetics of hydrolysis and 
polycondensation of tetraethyloxysilane. Ding, Z. (Zhejiang 
Univ., Hangzhou, ZJ (China). Dept. of Materials Science and Engi- 
neering); Huang, M.; Zhang, F. Sao Paulo Univ., Sao Carlos, SP 
(Brazil). inst. de Fisica e Quimica. 1989. 160p. (CONF-890805-—: 5. 
international workshop on glasses and ceramics from gels, Rio de 
Janeiro (Brazil), 6-10 Aug 1989). In Proceedings of the 5. Interna- 
tional Workshop on Glasses and Ceramics from Gels. Order 
Number DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. POLYMERS/chemical reaction 
kinetics; POLYMERS/nuclear magnetic resonance; GEL PER- 
MEATION CHROMATOGRAPHY; GELATION; HYDROLYSIS; 
INFRARED SPECTRA; POLYMERS 


20931 (INIS-BR-2396, pp. 98) Effect of precursors on 
lithium containing silicate gels: a Li sub(7) nuclear magnetic 
resonance (NMR) spectroscopy investigation. Szu, S.P. 
(Rutgers-the State Univ., Piscataway, NJ (USA). Dept. of Ceram- 
ics); Klein, L.C.; Greenblatt, M. Sao Paulo Univ., Sao Carlos, SP 
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(Brazil). Inst. de Fisica e Quimica. 1989. 160p. (CONF-890805-: 5. 
international workshop on glasses and ceramics from gels, Rio de 
Janeiro (Brazil), 6-10 Aug 1989). In Proceedings of the 5. Interna- 
tional Workshop on Glasses and Ceramics from Gels. Order 
Number DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. LITHIUM 7/nmr_ spectra; 
LITHIUM 7/silicates; COUPLING CONSTANTS; GELS; HEAT 
TREATMENTS; HYDROLYSIS; SILICATES; MEDIUM TEMPERA- 
TURE; PRECURSOR; SYNTHESIS 


20932 (INIS-BR-2396, pp. 146) The use of solution impreg- 
nation to doped silica gels with Cd, Se, and S. Bagnall, C.M. 
(Montpellier-2 Univ., 34 (France). Lab. of Science of Vitreous Mate- 
rials); Zarzycki, J. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. 
de Fisica e Quimica. 1989. 160p. (CONF-890805-: 5. international 
workshop on glasses and ceramics from gels, Rio de Janeiro 
(Brazil), 6-10 Aug 1989). In Proceedings of the 5. International 
Workshop on Glasses and Ceramics from Gels. Order Number 
DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. CADMIUM/impregnation; CAD- 
MIUM‘silica gel; SILICA GEL/chemical reactions; SILICA GEL/ 
impregnation; CADMIUM; IMPREGNATION; CRYSTAL DOPING; 
DIFFUSION; REAGENTS; SELENIUM; SOLUTIONS; SULFUR 


20933 (INIS-BR—2396, pp. 148) Synthesis of luminescent 
niobates by thermal decomposition of coprecipitated precur- 
sors. Mello Donega, C. de (UNESP, Araraquara, SP (Brazil). Inst. 
de Quimica); Massabni, A.M.G. Sao Paulo Univ., Sao Carlos, SP 
(Brazil). Inst. de Fisica e Quimica. 1989. 160p. (CONF-890805-: 5. 
international workshop on glasses and ceramics from gels, Rio de 
Janeiro (Brazil), 6-10 Aug 1989). In Proceedings of the 5. Intemna- 
tional Workshop on Glasses and Ceramics from Gels. Order 
Number DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NIOBATES/rare earth com- 
pounds; NIOBATES/synthesis; RARE EARTH COMPOUNDS/ 
niobates; CHEMICAL REACTION YIELD; DECOMPOSITION; 
ELECTRON MICROSCOPY; HIGH TEMPERATURE; INFRARED 
SPECTRA; NIOBATES; SYNTHESIS; PARTICLE SIZE; QUANTI- 
TATIVE CHEMICAL ANALYSIS; SPECTROSCOPY; THERMAL 
ANALYSIS 


20934 (INIS-SU-253) 17. Alk-union Chugaev conference on 
complex compound chemistry. Pt. 1: Summaries of reports. 
AN SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian 
SSR). 1990 167p. (In Russian). (CONF-9005347-: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). Order Number DE91003106. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Individual items in scope for the database are processed sepa- 
rately. (DLC) 


20935 (INIS-SU-253, pp. 5) Regularities of structure 
change and thermodynamic properties in alkylhydride and 
alkyl complexes of 2-6 groups. Baev, A.K. (Belorusskij Tekhno- 
logicheskij Inst., Minsk (Byelorussian SSR)). AN SSSR, Moscow 
(USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; 
AN Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 167p. (In 
Russian). (CONF-9005347-: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pt. 1: Summaries of reports. Order Number DE91003106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BERYLLIUM COMPLEXES/molecular _ structure; 
BERYLLIUM COMPLEXES/thermodynamic properties; BORON 
COMPLEXES/molecular __ structure; BORON COMPLEXES/ 
thermodynamic properties; AMINES; CHEMICAL BONDS; 
DISSOCIATION ENERGY; HYDRIDES; ORGANOMETALLIC COM- 
POUNDS; STABILITY 





20936 (INIS-SU-253, pp. 9) Regularities of change of struc- 
ture and chemical bond nature in chelate compounds of rare 
earth series. Martynenko, L.|. (Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR)). AN SSSR, Moscow (USSR). Otdelenie Ob- 
shchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN Belorusskoj 
SSR, Minsk (Byelorussian SSR); Belorusskij Gosudarstvennyj 
Univ., Minsk (Byelorussian SSR). 1990. 167p. (In Russian). 
(CONF-9005347-: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). In 17. Al/- 
union Chugaev conference on complex compound chemistry. Pt. 1: 
Summaries of reports. Order Number DE91003106. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPLEXES/chemical bonds; RARE 
EARTH COMPLEXES/molecular structure; ATOMIC NUMBER; 
CHELATES; LIGANDS; STABILITY 


20937 (INIS-SU-253, pp. 10) Directed synthesis of 
clusters-heterometalioornaments and principle of electrono- 
compensating transtormations of ligands. Pasynskij, A.A. AN 
SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian 
SSR). 1990. 167p. (in Russian). (CONF-9005347-: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 17. All-union Chugaev conference on 
complex compound chemistry. Pt. 1: Summaries of reports. Order 
Number DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM COMPLEXES/chemical preparation; 
MOLYBDENUM COMPLEXES/molecular structure; COBALT COM- 
PLEXES; IRON COMPLEXES; LIGANDS 


20938 (INIS-SU-253, pp. 17) New ways of coordination 
compounds synthesis from metallic powders and metal ox- 
ides. Kokozej, V.N. (Kievskij Gosudarstvennyj Univ., Kiev 
(Ukrainian SSR)); Pavienko, V.A.; Dudarenko, N.M.; Polyakov, V.R. 
AN SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian 
SSR). 1990. 167p. (in Russian). (CONF-9005347-: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 17. All-union Chugaev conference on 
complex compound chemistry. Pt. 1: Summaries of reports. Order 
Number DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. CADMIUM COMPLEXES/chemical preparation; 
AQUEOUS SOLUTIONS; LIGANDS; ORGANIC SOLVENTS 


20939 (INIS-SU-253, pp. 19) Mechanosynthesis of com- 
plexes. Borisov, A.P. (AN SSSR, Chernogolovka (USSR). Inst. 
Novykh Khimicheskikh Problem); Petrova, L.A.; Makhaev, V.D. AN 
SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian 
SSR). 1990. 167p. (in Russian). (CONF-9005347-: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 17. All-union Chugaev conference on 
complex compound chemistry. Pt. 1: Summaries of reports. Order 
Number DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPLEXES/chemical preparation; 
CRUSHING; LIGANDS; MECHANICAL VIBRATIONS; VOLATILITY 


20940 (INIS-SU-253, pp. 20) Electronocompensating trans- 
tormations of acetylene ligands in transition metal clusters. 
Eremenko, |.L.; Pasynskij, A.A.; Bel’skij, V.K.; Nefedov, S.E.; Sha- 
poshnikova, A.D.; Drab, M.V.; Stadnichenko, R.A.; Struchkov, 
Yu.T.; Yanovskij, A.l. AN SSSR, Moscow (USSR). Otdelenie Ob- 
shchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN Belorusskoj 
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SSR, Minsk (Byelorussian SSR); Belorusskij Gosudarstvennyj 
Univ., Minsk (Byelorussian SSR). 1990. 167p. (in Russian). 
(CONF-9005347—: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). In 17. All/- 
union Chugaev conference on complex compound chemistry. Pt. 1: 
Summaries of reports. Order Number DE91003106. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 fig. MOLYBDENUM COMPLEXES /isomerization; 
RHENIUM COMPLEXES/isomerization; ALKYNES; CARBONYLS; 
LIGANDS; MOLECULAR STRUCTURE; ISOMERIZATION 


20941 (INIS-SU-253, pp. 21) Heteronuclear copper-, nickel- 
or cobalt-containing acetylacetonates and salicylaidehydates 
of lanthanum as parent substances for preparation of double 
oxides with perovskite structure. Samus’, N.M. (Kishinevskij Go- 
sudarstvennyj Univ., Kishinev (USSR)); Khoroshun, I|.V.; Gandzij, 
M.V.; Tarasovich, S.Ya.; Sinitsa, |.V.; Yushchenko, S.P. AN SSSR, 
Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian SSR); 
Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian SSR). 
1990. 167p. (In Russian). (CONF-9005347-: 17. all-union Chugaey 
conference on complex compound chemistry, Minsk (USSR), 29-31 
May 1990). In 17. All-union Chugaev conference on complex com- 
pound chemistry. Pt. 1: Summaries of reports. Order Number 
DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LANTHANUM COMPLEXES/chemical preparation; 
LANTHANUM OXIDES/crystal lattices; ACETYLACETONE; ALCO- 
HOLS; ALDEHYDES; COBALT COMPLEXES; COBALT OXIDES; 
COPPER COMPLEXES; COPPER OXIDES; ELECTRICAL PROP- 
ERTIES; LATTICE PARAMETERS; NICKEL COMPLEXES; 
NICKEL OXIDES; PYROLYSIS PRODUCTS 


20942 (INIS-SU—253, pp. 23) Structure-controlied synthesis 
of metallocomplexes of azomethins and its analogs. 
Garnovskij, A.D. (Rostovskij-na-Donu Gosudarstvennyj Univ., 
Rostov-na-Donu (USSR). Nauchno-lssiedovatel’skij Inst. Fizich- 
eskoj i Organicheskoj Khimii). AN SSSR, Moscow (USSR). 
Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 167p. (in 
Russian). (CONF-9005347—: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pt. 1: Summaries of reports. Order Number DE91003106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 fig. BORON COMPLEXES/chemical prepara- 
tion; CADMIUM COMPLEXES/chemical preparation; INDIUM 
COMPLEXES/chemical preparation; TRANSITION ELEMENT 
COMPLEXES/chemical preparation; AQUEOUS SOLUTIONS; 
CHELATES; MOLECULAR STRUCTURE; ORGANIC SOLVENTS; 
SCHIFF BASES 


20943 (INIS-SU-253, pp. 25) On new synthesis of bimetal 
lic complexes of platinum metais with tin (2). Antonov, P.G. 
(Leningradskij Tekhnologicheskij inst., Leningrad (USSR)); Agapov, 
|.A.; Lutsko, T.P.; Emel’'yanova, E.N. AN SSSR, Moscow (USSR). 
Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Belorusskoj SSR, Minsk (Byelorussian SSR): Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 167p. (in 
Russian). (CONF-9005347-: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pt. 1: Summaries of reports. Order Number DE91003106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RUTHENIUM COMPLEXES/chemical preparation; 
CARBOXYLIC ACID SALTS; CHEMICAL BONDS; COORDINA- 
TION VALENCES; LIGANDS; PHOSPHATES; SULFATES; TIN 
COMPLEXES 
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20944 (INIS-SU-253, pp. 27) Heteronuclear hydroxyl com- 
plexing of iron (3) and scandium (3) subgroup elements. 
Zalevskaya, T.L. (Belorusskij Tekhnologicheskij Inst., Minsk 
(Byelorussian SSR)); Shpakovskaya, R.S.; Radion, E.V.; Baev, A.K. 
AN SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian 
SSR). 1990. 167p. (In Russian). (CONF-9005347-: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 17. All-union Chugaev conference on 
complex compound chemistry. Pt. 1: Summaries of reports. Order 
Number DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LANTHANUM COMPLEXES/chemical prepara- 
tion; SCANDIUM COMPLEXES/chemical preparation, YTTRIUM 
COMPLEXES/chemical preparation; AQUEOUS SOLUTIONS; HY- 
DROLYSIS; HYDROXIDES; IRON COMPLEXES; NITRATES; PH 
VALUE; STABILITY 


20945 (INIS-SU-253, pp. 30) Alkali and transition metal 
complexes with polymeric crown-ethers. Kurmanaliev, M. 
(Kazakhskij Gosudarstvennyj Univ., Alma-Ata (USSR)); Ergozhin, 
E.E.; Sydykov, A.O.; Abil’sentov, B.T. AN SSSR, Moscow (USSR). 
Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 167p. (in 
Russian). (CONF-9005347—: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pt. 1: Summaries of reports. Order Number DE91003106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ALKAL! METAL COMPLEXES/chemical preparation; 
MOLYBDENUM COMPLEXES/chemical preparation; RHENIUM 
COMPLEXES/chemical preparation; TUNGSTEN COMPLEXES/ 
chemical preparation, VANADIUM COMPLEXES/chemical prepara- 
tion; AQUEOUS SOLUTIONS; COORDINATION VALENCES; 
HETEROCYCLIC COMPOUNDS; ORGANIC POLYMERS; OR- 
GANIC SOLVENTS; POLYETHYLENE GLYCOLS; STABILITY 


20946 (INIS-SU-253, pp. 31) Rhenium (5) complexes with 
1,2,4-triazole. Amindzhanov, A.A. (Tadzhikskij Gosudarstvennyj 
Univ., Dushanbe (USSR)); Gagieva, S.Ch. AN SSSR, Moscow 
(USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; 
AN Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 167p. (In 
Russian). (CONF-9005347-: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pt. 1: Summaries of reports. Order Number DE91003106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RHENIUM COMPLEXES/chemical preparation; AM- 
MONIA; CHEMICAL COMPOSITION; CHEMICAL REACTIONS; 
HALIDES; HYDRATES; HYDROXIDES; INFRARED SPECTRA; 
MOLECULAR STRUCTURE; OXIDES; TRIAZOLES 


20947 


(INIS-SU-253, pp. 33) Complexes of Re(5), Mo(5), 
Cu(2), Co(2) with thiazole and 1,3,4-thiadiazole derivatives. 
Yusupova, L.S. (Tadzhikskij Gosudarstvennyj Univ., Dushanbe 
(USSR)); Stepyuk, E.F. AN SSSR, Moscow (USSR). Otdelenie Ob- 


shchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN Belorusskoj 
SSR, Minsk (Byelorussian SSR); Belorusskij Gosudarstvennyj 
Univ., Minsk (Byelorussian SSR). 1990. 167p. (in Russian). 
(CONF-9005347—: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). In 17. All- 
union Chugaev conference on complex compound chemistry. Pt. 1: 
Summaries of reports. Order Number DE91003106. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Short note. MOLYBDENUM COMPLEXES/chemical preparation; 
RHENIUM COMPLEXES/chemical preparation; AQUEOUS SO- 
LUTIONS; CHEMICAL BONDS; MAGNETIC PROPERTIES; 
MOLECULAR STRUCTURE; ORGANIC SOLVENTS; STABILITY; 
THIADIAZOLES; THIAZOLES 


20948 (INIS-SU-253, pp. 34) Complexes of rare earths, 
scandium with phenanthroline and antipyrine. Skorik, N.A. 
(Tomskij Gosudarstvennyj Univ., Tomsk (USSR)). AN SSSR, 
Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian SSR); 
Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian SSR). 
1990. 167p. (In Russian). (CONF-9005347-: 17. all-union Chugaey 
conference on complex compound chemistry, Minsk (USSR), 29-31 
May 1990). In 17. All-union Chugaev conference on complex com- 
pound chemistry. Pt. 1: Summaries of reports. Order Number 
DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. EUROPIUM COMPLEXES/chemical preparation; 
LANTHANUM COMPLEXES/chemical preparation; SSCANDIUM 
COMPLEXES/chemical preparation; TERBIUM COMPLEXES/ 
chemical preparation; ANTIPYRINE; ATOMIC RADII; CATIONS; 
COORDINATION VALENCES; HALIDES; NITRATES; PERCHLO- 
RATES; PHENANTHROLINES; STABILITY; THIOCYANATES 


20949 (INIS-SU-253, pp. 35) Synthesis of platinum metal 
complexes under conditions of low humidity. Biokhin, A.I. 
(Krasnoyarskij Inst. Tsvetnykh Metallov, Krasnoyarsk (USSR)); 
Blokhina, M.L.; Smirnov, I.|. AN SSSR, Moscow (USSR). Otdelenie 
Obshchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN Belorusskoj 
SSR, Minsk (Byelorussian SSR); Belorusskij Gosudarstvennyj 
Univ., Minsk (Byelorussian SSR). 1990. 167p. (in Russian). 
(CONF-9005347-: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). In 17. All- 
union Chugaev conference on complex compound chemistry. Pt. 1: 
Summaries of reports. Order Number DE91003106. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. RUTHENIUM COMPLEXES/chemical preparation; 
AMMONIUM COMPOUNDS; CHEMICAL REACTION KINETICS; 
CHLORIDES; NITRATES; OXALATES; QUANTITY RATIO 


20950 (INIS-SU-253, pp. 36) Synthesis and investigation of 
molybdenum (5) complexes with 1-methyl-2-mercaptoimidazole 
and acetyithiosemicarbazide. Azizkulova, O.A. (Tadzhikskij Gosu- 
darstvennyj Univ., Dushanbe (USSR)); Amindzhanov, A.A. AN 
SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvenny) Univ., Minsk (Byelorussian 
SSR). 1990. 167p. (in Russian). (CONF-9005347-: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 17. All-union Chugaev conference on 
complex compound chemistry. Pt. 1: Summaries of reports. Order 
Number DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM COMPLEXES/chemical preparation; 
ELECTRIC CONDUCTIVITY; HALIDES; HYDRATES; IMIDA- 
ZOLES; MOLECULAR STRUCTURE; ORGANIC SOLVENTS; 
ORGANIC SULFUR COMPOUNDS; OXIDES; SEMICARBAZIDES; 
THERMAL GRAVIMETRIC ANALYSIS 


20951 (INIS-SU-253, pp. 37) Solid-phase synthesis of com- 
plexes in the Lni,-18crown-6 system. Nikulina, L.D. (AN SSSR, 
Novosibirsk (USSR). Inst. Neorganicheskoj Khimii); Martynova, 
T.N.; Durasov, V.B. AN SSSR, Moscow (USSR). Otdelenie Ob- 
shchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). inst. Obshchej i Neorganicheskoj Khimii; AN Belorusskoj 
SSR, Minsk (Byelorussian SSR); Belorusskij Gosudarstvenny} 
Univ.. Minsk (Byelorussian SSR). 1990. 167p. (In Russian). 
(CONF-9005347-: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). In 17. All 
union Chugaev conference on complex compound chemistry. Pt. 1: 





Summaries of reports. Order Number DE91003106. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPLEXES/chemical preparation; 
HETEROCYCLIC COMPOUNDS; KETONES; POLYETHYLENE 
GLYCOLS; QUANTITY RATIO; SOLIDS; THERMAL ANALYSIS 


20952 (INIS-SU-253, pp. 38) Complexes of trivalent 3d- 
and 4t-metals with benzoylhydrazone of benzoylacetone. 
Yusupov, V.T.; Kim, L.A.; Sharipov, Kh.T.; Parpiev, N.A. AN SSSR, 
Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian SSR); 
Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian SSR). 
1990. 167p. (In Russian). (CONF-9005347-: 17. all-union Chugaey 
conference on complex compound chemistry, Minsk (USSR), 29-31 
May 1990). In 17. All-union Chugaev conference on complex com- 
pound chemistry. Pt. 1: Summaries of reports. Order Number 
DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPLEXES/molecular structure; 
CHEMICAL PREPARATION; CHLORIDES; HYDRATES; HYDRA- 
ZONES; INFRARED SPECTRA 


20953 (INIS-SU-253, pp. 40) High-temperature synthesis of 
zirconium and scandium complexes. Lobanov, F.!. (Kazakhskij 
Gosudarstvennyj Univ., Alma-Ata (USSR)); Zebreva, A.l.; An- 
dreeva, N.N.; Manuilova, O.A.; Pasynkova, T.A. AN SSSR, 
Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian SSR); 
Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian SSR). 
1990. 167p. (in Russian). (CONF-9005347-: 17. all-union Chugaey 
conference on complex compound chemistry, Minsk (USSR), 29-31 
May 1990). In 17. All-union Chugaev conference on complex com- 
pound chemistry. Pt. 7: Summaries of reports. Order Number 
DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SCANDIUM COMPLEXES/chemical preparation; 
ZIRCONIUM COMPLEXES/chemical preparation; CARBOXYLIC 
ACID SALTS; COORDINATION NUMBER; COORDINATION VA- 
LENCES; MEDIUM TEMPERATURE; ORGANIC SOLVENTS; 
SOLUBILITY; STABILITY 


20954 (INIS-SU-253, pp. 41) Extracomplexes of substituted 
metaliophthalocyanines. Shaposhnikov, G.P. (Ilvanovskij Khimiko- 
Tekhnologicheskij inst., lvanovo (USSR)); Osipov, Yu.M.; Kulinich, 
V.P.; Smirnov, R.P. AN SSSR, Moscow (USSR). Otdelenie Ob- 
shchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN Belorusskoj 
SSR, Minsk (Byelorussian SSR); Belorusskij Gosudarstvennyj 
Univ., Minsk (Byelorussian SSR). 1990. 167p. (in Russian). 
(CONF-9005347—: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). in 17. Al/- 
union Chugaev conference on complex compound chemistry. Pt. 1: 
Summaries of reports. Order Number DE91003106. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. HAFNIUM COMPLEXES/chemical preparation; 
INDIUM COMPLEXES/chemical preparation; ZIRCONIUM COM- 
PLEXES/chemical preparation; PHTHALOCYANINES 


20955 (INIS-SU-253, pp. 42) New difterent-ligand com- 
plexes of Zn?*, Cd*+, Hg**, Pb?* diethyidithiocarbamates and 
xanthates. Zemskova, S.M. (AN SSSR, Novosibirsk (USSR). Inst. 
Neorganicheskoj Khimii); L’vov, P.E.; Krisyuk, V.V.; Oglezneva, 
I.M.; Glinskaya, L.A.; Klevtsova, R.F.; Gromilov, S.A.; Larionov, 
S.V. AN SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnich- 
eskoj Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Ob- 
shchej i Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk 
(Byelorussian SSR); Belorusskij Gosudarstvennyj Univ., Minsk 
(Byelorussian SSR). 1990. 167p. (in Russian). (CONF-9005347-—: 
17. all-union Chugaey conference on complex compound chem- 
istry, Minsk (USSR), 29-31 May 1990). In 17. Al-union Chugaev 
conference on complex compound chemistry. Pt. 1: Summaries of 
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reports. Order Number DE91003106. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. CADMIUM COMPLEXES/chemical preparation; 
HALIDES/chemical preparation; AQUEOUS SOLUTIONS; CO- 
ORDINATION NUMBER; DEDTC; HALIDES; MOLECULAR 
STRUCTURE; ORGANIC SOLVENTS; PYROLYSIS PRODUCTS; 
SUBLIMATION; XANTHATES 


20956 (INIS-SU-253, pp. 45) Synthesis of niirene com- 
plexes on the basis of azobenzene. Vasyutinskaya, E.A.; 
Eremenko, |.L.; Nefedov, S.E.; Yanovskij, A.l.; Struchkov, Yu.T.; 
Katugin, A.S. AN SSSR, Moscow (USSR). Otdelenie Obshchej i 
Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Ob- 
shchej i Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk 
(Byelorussian SSR); Belorusskij Gosudarstvennyj Univ., Minsk 
(Byelorussian SSR). 1990. 167p. (In Russian). (CONF-9005347-: 
17. all-union Chugaey conference on complex compound chem- 
istry, Minsk (USSR), 29-31 May 1990). In 17. All-union Chugaev 
conference on complex compound chemistry. Pt. 1: Summaries of 
reports. Order Number DE91003106. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. MOLYBDENUM COMPLEXES/chemical preparation; 
RHENIUM COMPLEXES/chemical preparation; VANADIUM COM- 
PLEXES/chemical preparation; AZO COMPOUNDS; CARBONYLS; 
CYCLOPENTADIENE; MOLECULAR STRUCTURE 


20957 (INIS-SU-253, pp. 48) New synthesis technique of 
heterometallic complexes. Latichevskij, |.K. (Kishinevskij Gosu- 
darstvennyj Univ., Kishinev (USSR)); Polotebnova, N.A.; Masud 
Sadukh; Shafranskij, V.N.; Dranka, |.V.; Meryan, V.T. AN SSSR, 
Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian SSR); 
Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian SSR). 
1990. 167p. (in Russian). (CONF-9005347—: 17. all-union Chugaey 
conference on complex compound chemistry, Minsk (USSR), 29-31 
May 1990). In 17. All-union Chugaev conference on compiex com- 
pound chemistry. Pt. 1: Summaries of . Order Number 
DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPLEXES/chemical preparation; 
MOLYBDOPHOSPHATES/chemical preparation; TUNGSTOPHOS- 
PHATES/chemical preparation; VANADIUM COMPLEXES/chemical 
preparation; CHEMICAL COMPOSITION; ELECTRIC CONDUC- 
TIVITY; HETEROPOLYANIONS; INFRARED SPECTRA; LIGANDS; 
MOLYBDOPHOSPHATES; ORGANIC NITROGEN COMPOUNDS; 
ORGANIC OXYGEN COMPOUNDS; SENSITIVITY; THERMAL 
DEGRADATION; TUNGSTOPHOSPHATES; USES 


20958 (INIS-SU-253, pp. 58) Synthesis and thermal trans- 
formations of onium complexes of rhenium (5) and 
molybdenum (5) with diaza-18crown-6. Yakubov, K.G. (Tadzhik- 
skij Gosudarstvennyj Univ., Dushanbe (USSR)); Ashurova, N.Kh.; 
Basitova, S.M. AN SSSR, Moscow (USSR). Otdelenie Obshchej i 
Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Ob- 
shchej i Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk 
(Byelorussian SSR); Belorusskij Gosudarstvenny| Univ., Minsk 
(Byelorussian SSR). 1990. 167p. (in Russian). (CONF-9005347-: 
17. all-union Chugaey conference on complex compound chem- 
istry, Minsk (USSR), 29-31 May 1990). In 17. All-union Chugaev 
conference on complex compound chemistry. Pt. 1: Summaries of 
reports. Order Number DE91003106. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. MOLYBDENUM COMPLEXES/chemical preparation; 
RHENIUM COMPLEXES/chemical preparation; AMINES; HETE- 
ROCYCLIC COMPOUNDS; INFRARED SPECTRA; MOLECULAR 
STRUCTURE; OXYHALIDES; POLYETHYLENE GLYCOLS; PY- 
ROLYSIS; PYROLYSIS PRODUCTS 


20959 (INIS-SU-253, pp. 59) Synthesis and properties of 
group 5 element fluorides. Popov, A.|.; Sukhoverkhov, V-F.; 
Sharabarin, A.V.; Chumaevskij, N.A. AN SSSR, Moscow (USSR). 
Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
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Moscow (USSR). inst. Obshchej i Neorganicheskoj Khimii; AN 
Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 167p. (in 
Russian). (CONF-9005347—: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pt. 1: Summaries of s. Order Number DE91003106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ALKAL! METAL COMPOUNDS/chemical preparation; 
ALKALINE EARTH METAL COMPOUNDS/chemical preparation; 
NIOBIUM COMPLEXES/chemical preparation; TANTALUM COM- 
PLEXES/chemical preparation; VANADIUM COMPLEXES/chemical 
preparation; XENON COMPLEXES/chemical preparation; CHEMI- 
CAL COMPOSITION; CHEMICAL PROPERTIES; CRYSTAL 
LATTICES; FLUORIDES; SPACE GROUPS 


20960 (INIS-SU-253, pp. 62) Effect of platinum (3) 
stabilization in crystal lattice of iodine derivatives of cis- 
diamminodithiocyanatoplatinum. Sidorov, A.A.; Muravejskaya, 
G.S.; Trishkina, E.M.; Miroshnichenko, |.V. AN SSSR, Moscow 
(USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; 
AN Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 167p. (in 
Russian). (CONF-9005347-: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pt. 1: Summaries of reports. Order Number DE91003106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. IODIDES/chemical reactions; AMMONIA; IODIDES; 
PLATINUM COMPLEXES; STABILITY; THIOCYANATES; VA- 
LENCE 


20961 (INIS-SU-253, pp. 63) Peculiarities of synthesis of 
rhenium (5) complexes with 1-acetyl-3-thicsemicarbazide. 
Amindzhanov, A.A. (Tadzhikskij Gosudarstvennyj Univ., Dushanbe 
(USSR)); Kurbanov, N.M. AN SSSR, Moscow (USSR). Otdelenie 
Obshchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN Belorusskoj 
SSR, Minsk (Byelorussian SSR); Belorusskij Gosudarstvennyj 
Univ., Minsk (Byelorussian SSR). 1990. 167p. (in Russian). 
(CONF-9005347-: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). In 17. Ali- 
union Chugaev conference on complex compound chemistry. Pt. 1: 
Summaries of reports. Order Number DE91003106. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. RHENIUM COMPLEXES/chemical preparation; 
AMINES; AMMONIA; DEHYDRATION; HYDRATES; HYDROX- 
IDES; MOLECULAR STRUCTURE; ORGANIC SULFUR 
COMPOUNDS; OXYHALIDES; QUANTITY RATIO; SEMICAR- 
BAZIDES; SULFATES 


20962 


(INIS-SU-253, pp. 66) Triangular molybdenum com- 
plexes Mo3S,Se3X_2- containing new inorganic ligand .-SSe. 
Synthesis, structure and vibrational spectra. Mironov, Yu.V. (AN 
SSSR, Novosibirsk (USSR). Inst. Neorganicheskoj Khimii); Fedin, 
V.P.; Kolesov, B.A. AN SSSR, Moscow (USSR). Otdelenie Ob- 


shchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN Belorusskoj 
SSR, Minsk (Byelorussian SSR); Belorusskij Gosudarstvennyj 
Univ., Minsk (Byelorussian SSR). 1990. 167p. (in Russian). 
(CONF-9005347—: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). In 17. All- 
union Chugaev conference on complex compound chemistry. Pt. 1: 
Summaries of reports. Order Number DE91003106. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM COMPLEXES/chemical preparation; 
CHEMICAL REACTIONS; HALIDES; INTERATOMIC DISTANCES; 
MOLECULAR STRUCTURE; QUATERNARY COMPOUNDS; SE- 
LENIDES; STEREOCHEMISTRY; SULFIDES 
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20963 (INIS-SU-—253, pp. 72) Neodymium (3) influence on 
aluminium (3) state in aqueous solutions. Zalevskaya, T.L. (Be- 
lorusskij Tekhnologicheskij Inst., Minsk (Byelorussian SSR)); 
Radion, E.V.; Shpakovskaya, R.S. AN SSSR, Moscow (USSR). Ot- 
delenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 167p. (In 
Russian). (CONF-9005347-: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pt. 1: Summaries of reports. Order Number DE91003106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEODYMIUM COMPOUNDS/chemical reactions; 
ALUMINIUM COMPOUNDS; AQUEOUS SOLUTIONS; CHEMICAL 
STATE; PH VALUE; QUANTITY RATIO 


20964 (INIS-SU-253, pp. 75) Synthesis of coordination 
compounds in molten organic media. Zakharov, V.A. (Kaza- 
khskij Gosudarstvennyj Univ., Alma-Ata (USSR)); Lobanov, F..; 
Dosmagambetova, S.S.; Myraagalieva, B.N. AN SSSR, Moscow 
(USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoy Khimii; 
AN Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 167p. (In 
Russian). (CONF-9005347-: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pt. 1: Summaries of reports. Order Number DE91003106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPLEXES/chemical preparation; 
VANADIUM COMPLEXES/chemical preparation; ZIRCONIUM 
COMPLEXES/chemical preparation; CARBOXYLIC ACID SALTS; 
CHEMICAL REACTIONS; MELTING; OXINE 


20965 (INIS-SU-253, pp. 76) Concurrent complexing for 
the synthesis of volatile rare earth 6-diketonates and carboxy- 
lates. Kuz'mina, N.P. (Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR)); Martyneixko, L.l. AN SSSR, Moscow (USSR). Otdelenie 
Obshchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN Belorusskoj 
SSR, Minsk (Byelorussian SSR); Belorusskij Gosudarstvennyj 
Univ., Minsk (Byelorussian SSR). 1990. 167p. (in Russian). 
(CONF-9005347-: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). In 17. Al- 
union Chugaev conference on complex compound chemistry. Pt. 1: 
Summaries of reports. Order Number DE91003106. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPLEXES/chemical preparation; 
CARBOXYLIC ACID SALTS; CHEMICAL REACTION YIELD; 
KETONES; MULTI-ELEMENT SEPARATION; SUBLIMATION; 
VOLATILITY 


20966 (INIS-SU-253, pp. 78) Tungsten (6) perchlorates. 
Babaeva, V.P.; lvanova, T.A. AN SSSR, Moscow (USSR). Otdele- 
nie Obshchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii,; AN Belorusskoj 
SSR, Minsk (Byelorussian SSR); Belorusskij Gosudarstvennyj 
Univ., Minsk (Byelorussian SSR). 1990. 1467p. (In Russian). 
(CONF-9005347—: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). In 17. All- 
union Chugaev conference on complex compound chemistry. Pt. 1: 
Summaries of reports. Order Number DE91003106. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM COMPOUNDS/chemical preparation; 
TUNGSTEN COMPLEXES/chemical preparation, TUNGSTEN 
COMPOUNDS/chemical preparation; HIGH TEMPERATURE; 
MEDIUM TEMPERATURE; OXIDES; PERCHLORATES; PYROLY- 
SIS 


20967 (INIS-SU-253, pp. 80) Synthesis and magnetic prop- 
erties of (Et,N)2(HpO,)Mo2X, (x=Cl, Br) and products of their 





thermal decomposition. Kazin, P.E. (Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR)); Subbotina, N.A.; Felin, M.G.; Zelentsov, 
V.B.; Zhirov, A.l. AN SSSR, Moscow (USSR). Otdelenie Obshchej i 
Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Ob- 
shchej i Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk 
(Byelorussian SSR); Belorusskij Gosudarstvennyj Univ., Minsk 
(Byelorussian SSR). 1990. 167p. (in Russian). (CONF-9005347—: 
17. all-union Chugaey conference on complex compound chem- 
istry, Minsk (USSR), 29-31 May 1990). In 17. All-union Chugaev 
conference on complex compound chemistry. Pt. 1: Summaries of 
reports. Order Number DE91003106. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. MOLYBDENUM COMPLEXES/chemical preparation; 
HALIDES; HYDRATES; MAGNETIC SUSCEPTIBILITY; PYROLY- 
SIS; PYROLYSIS PRODUCTS; QUATERNARY COMPOUNDS 


20968 (INIS-SU-253, pp. 86) Sorption features of iridium 
sulfatocomplexes on hydrated zirconium dioxide (HZD). 
Simanova, S.A. (Leningradskij Tekhnologicheskij Inst., Leningrad 
(USSR)); Bojchinova, E.S.; Abovskaya, N.V.; Bashmakov, V.I.; 
Krylova, G.S. AN SSSR, Moscow (USSR). Otdelenie Obshchej i 
Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Ob- 
shchej i Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk 
(Byelorussian SSR); Belorusskij .Gosudarstvennyj Univ., Minsk 
(Byelorussian SSR). 1990. 167p. (in Russian). (CONF-9005347-: 
17. all-union Chugaey conference on complex compound chem- 
istry, Minsk (USSR), 29-31 May 1990). in 17. All-union Chugaev 
conference on complex compound chemistry. Pt. 1: Summaries of 
reports. Order Number DE91003106. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ZIRCONIUM OXIDES/inorganic ion exchangers; AC- 
TIVATION ENERGY; AQUEOUS SOLUTIONS; DISTRIBUTION 
FUNCTIONS; HYDRATES; ION EXCHANGE; IRIDIUM COM- 
PLEXES 


20969 (INIS-SU-253, pp. 96) New synthesis of metai 
coordination compounds with anion form of isatin oa- 
thiosemicarbazone. Revenko, M.D. (Kishinevskij Gosudarstvenny} 
Univ., Kishinev (USSR)); Abdulkader, A. AN SSSR, Moscow 
(USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; 
AN Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 167p. (in 
Russian). (CONF-9005347—: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pt. 1: Summaries of reports. Order Number DE91003106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPLEXES/chemical preparation; CO- 
ORDINATION VALENCES; HETEROCYCLIC COMPOUNDS; 
MOLECULAR STRUCTURE; ORGANIC SULFUR COMPOUNDS; 
PH VALUE; SEMICARBAZONES; SOLUBILITY 


20970 (INIS-SU-253, pp. 97) Synthesis of new coordination 
compound of rhenium with chaicogen chiorides. Timo 
shchenko, N.I. (AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Obshchej i Neorganicheskoj Khimii); Mischanchuk, T.B. AN SSSR, 
Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian SSR); 
Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian SSR). 
1990. 167p. (in Russian). (CONF-9005347-: 17. all-union Chugaey 
conference on complex compound chemistry, Minsk (USSR), 29-31 
May 1990). In 17. All-union Chugaev conference on complex com- 
pound chemistry. Pt. 1: Summaries of reports. Order Number 
DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RHENIUM COMPLEXES/chemical preparation; 
TELLURIUM CHLORIDES/chemical preparation; MOLECULAR 
STRUCTURE; OXYCHLORIDES; SELENIUM CHLORIDES; SUL- 
FUR CHLORIDES 
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20971 (INIS-SU-253, pp. 100) Synthesis of thermodynami- 
cally unstable isomers of chelate ruthenium (2) complexes 
with 2-(phenylazo)pyridine. Nikol’skij, A.V. (Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR)); Popov, A.M.; Dmitrieva, R.1. 
AN SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian 
SSR). 1990. 167p. (In Russian). (CONF-9005347-: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 17. All-union Chugaev conference on 
complex compound chemistry. Pt. 1: Summaries of reports. Order 
Number DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RUTHENIUM COMPLEXES/chemical preparation; 
AZO COMPOUNDS; HALIDES; ISOMERS; PYRIDINES; STABIL- 
ITY 


20972 (INIS-SU-253, pp. 111) Complexing of rhenium 
thiochlorides with donor solvents. Volkov, S.V. (AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii); Sharavskaya, S.P.; Kolesnichenko, V.L. AN SSSR, 
Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian SSR); 
Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian SSR). 
1990. 167p. (in Russian). (CONF-9005347-—: 17. ali-union Chugaey 
conference on complex compound chemistry, Minsk (USSR), 29-31 
May 1990). In 17. All-union Chugaev conference on complex com- 
pound chemistry. Pt. 1: Summaries of reports. Order Number 
DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RHENIUM COMPLEXES/chemical preparation; ACE- 
TONITRILE; AMIDES; CHEMICAL COMPOSITION; CHEMICAL 
PROPERTIES; CHLORIDES; MOLECULAR STRUCTURE; OR- 
GANIC SOLVENTS; PYRIDINES; SULFIDES 


20973 (INIS-SU-253, pp. 112) Synthesis of transition metal 
complexes with dipyridy!l. Patrikeeva, N.B. (AN SSSR, Gor'kij. 
Inst. Metalloorganicheskoj Khimii (USSR)); Kutyreva, V.V.; 
Suvorova, O.N.; Domrachev, G.A. AN SSSR, Moscow (USSR). Ot- 
delenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 167p. (in 
Russian). (CONF-9005347-: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pt. 1: Summaries of reports. Order Number DE91003106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NIOBIUM COMPLEXES/chemical preparation; 
BIPYRIDINES; CYCLOPENTADIENE; QUANTITY RATIO 


20974 (INIS-SU-253, pp. 119) Synthesis and physico- 
chemical investigation of binuclear molybdenum (6) 
complexes with amino acid bridging ligands. Felin, M.G. 
(Moskovskij Tekhnologicheskij inst. Legkoj Promyshlennosti, 
Moscow (USSR)); Levitskij, A.M. AN SSSR, Moscow (USSR). Ot- 
delenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 167p. (In 
Russian). (CONF-9005347-: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). in 
17. All-union Chugaev conference on complex compound chem- 
istry. Pt. 1: Summaries of reports. Order Number DE91003106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM COMPLEXES/chemical preparation; 
AMINO ACIDS; CHEMICAL COMPOSITION; MOLECULAR 
STRUCTURE; PH VALUE 


20975 (INIS-SU-253, pp. 121) On the synthesis of alkali 


metal hexahydro-closo-hexaborates. Volkov, A.A. (Ukhtinskij In- 
dustrial’nyj Inst., Ukhta (USSR)); Khain, V.S. AN SSSR, Moscow 
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(USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; 
AN Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 167p. (In 
Russian). (CONF-9005347—: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pt. 1: Summaries of 's. Order Number DE91003106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BOROHYDRIDES/chemical preparation; CESIUM 
COMPOUNDS /chemical preparation; BOROHYDRIDES; CHEMI- 
CAL REACTION YIELD; HIGH TEMPERATURE; MIXED 
SOLVENTS; SODIUM COMPOUNDS 


20976 (INIS-SU-253, pp. 122) Synthesis and physico- 
chemical investigation of REE perchlorate complexes with 
2-methyl-5-phenylibenzoxezole. Akhrimenko, Z.M. (Kubanskij Go- 
sudarstvennyj Univ., Krasnodar (USSR)); Sukhomlinova, G.V. AN 
SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). inst. Obshchej i 
Neorganicheskoj Khimii; AN Belerusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian 
SSR). 1990. 167p. (in Russian). (CONF-9005347-: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May .1990). In 17. All-union Chugaev conference on 
complex compound chemistry. Pt. 1: Summaries of reports. Order 
Number DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPLEXES/chemical preparation; 
BENZOXAZOLES; COORDINATION VALENCES; HYDRATES; 
MELTING POINTS; MOLECULAR STRUCTURE; ORGANIC SOL- 
VENTS; PERCHLORATES; PH VALUE; STABILITY 


20977 (INIS-SU-—253, pp. 123) Eu(3) complexing with poly- 
acrylic acid, structure and luminescent properties of 
macromolecular chelates. Mironchik, A.G. (AN SSSR, Viadivos- 
tok (USSR). Inst. Khimii); Petrochenkova, N.V.; Karasev, V.E. AN 
SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvenny) Univ., Minsk (Byelorussian 
SSR). 1990. 167p. (in Russian). (CONF-9005347-: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 17. All-union Chugaev conference on 
complex compound chemistry. Pt. 1: Summaries of reports. Order 
Number DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. EUROPIUM COMPLEXES/chemical preparation; 
INFRARED SPECTRA; LUMINESCENCE; MOLECULAR STRUC- 
TURE; POLYACRYLATES 
20978 (INIS-SU-253, pp. 124) Synthesis peculiarities and 
pr jes of polyfluorinated thiopheno!l complexes with Zn**, 
Cd**, Hg** and Pb? ions. Kirichenko, V.N. (AN SSSR, Novosi- 
birsk (USSR). Inst. Neorganicheskoj Khimii); Furin, G.G.; 
Oglezneva, |.M. AN SSSR, Moscow (USSR). Otdelenie Obshchej i 
Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Ob- 
shchej i Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk 
(Byelorussian SSR); Belorusskij Gosudarstvennyj Univ., Minsk 
(Byelorussian SSR). 1990. 167p. (In Russian). (CONF-9005347-: 
17. all-union Chugaey conference on complex compound chem- 
istry, Minsk (USSR), 29-31 May 1990). In 17. All-union Chugaev 
conference on complex compound chemistry. Pt. 1: Summaries of 
reports. Order Number DE91003106. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. CADMIUM COMPLEXES/chemical preparation; 
INFRARED SPECTRA; ORGANIC FLUORINE COMPOUNDS; OR- 
GANIC SOLVENTS; PYROLYSIS PRODUCTS; SOLUBILITY; 
THERMAL ANALYSIS; THIOPHENOLS 


20979 (INIS-SU-253, pp. 125) Metallociuster thiocomplexes 
of molybdenum and tungsten as initial substances for synthe- 
sis of roentgenoamorphous chaicogenides. Mironov, Yu.V. (AN 
SSSR, Novosibirsk (USSR). Inst. Neorganicheskoj Khimii); Fedin, 
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V.P. AN SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnich- 
eskoj Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Ob- 
shchej i Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk 
(Byelorussian SSR); Belorusskij Gosudarstvennyj Univ., Minsk 
(Byelorussian SSR). 1990. 167p. (in Russian). (CONF-9005347—-: 
17. all-union Chugaey conference on complex compound chem- 
istry, Minsk (USSR), 29-31 May 1990). In 17. All-union Chugaev 
conference on complex compound chemistry. Pt. 1: Summaries of 
reports. Order Number DE91003106. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. MOLYBDENUM COMPLEXES/pyrolysis; TUNGSTEN 
COMPLEXES/pyrolysis; AMMONIUM COMPOUNDS; BROMIDES; 
CHEMICAL COMPOSITION; MOLECULAR STRUCTURE; PYROL- 
YSIS; PYROLYSIS PRODUCTS; SULFIDES 


20980 (INIS-SU-253, pp. 126) Heterometallic cubical clus- 
ters of molybdenum and tungsten with M.S, fragments. 
Sokolov, M.N. (AN SSSR, Novosibirsk (USSR). Inst. Neorganich- 
eskoj Khimii); Fedin, V.P. AN SSSR, Moscow (USSR). Otdelenie 
Obshchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN Belorusskoj 
SSR, Minsk (Byelorussian SSR); Belorusskij Gosudarstvennyj 
Univ., Minsk (Byelorussian SSR). 1990. 167p. (In Russian). 
(CONF-9005347—: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). In 17. All- 
union Chugaev conference on complex compound chemistry. Pt. 1: 
Summaries of reports. Order Number DE91003106. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM COMPLEXES/chemical preparation; 
TUNGSTEN COMPLEXES/chemical preparation; ANTIMONY 
COMPLEXES; BISMUTH COMPLEXES; COPPER COMPLEXES; 
MOLECULAR STRUCTURE; MONOCRYSTALS; QUATERNARY 
COMPOUNDS; SULFIDES; THIOCYANATES; TIN COMPLEXES 


20981 (INIS-SU-253, pp. 127) Metallocomplexes of 
bromine-substituted phthalocyanine. Majzlish, V.E. (Ivanovskij 
Khimiko-Tekhnologicheskij Inst., lvanovo (USSR)); Fedosova, N.L.; 
Shaposhnikov, G.P. AN SSSR, Moscow (USSR). Otdelenie Ob- 
shchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN Belorusskoj 
SSR, Minsk (Byelorussian SSR); Belorusskij Gosudarstvennyj 
Univ., Minsk (Byelorussian SSR). 1990. 167p. (in Russian). 
(CONF-9005347—: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). In 17. Al- 
union Chugaev conference on complex compound chemistry. Pt. 1: 
Summaries of reports. Order Number DE91003106. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. INDIUM COMPLEXES/chemical preparation; CHEMI- 
CAL PROPERTIES; MOLECULAR STRUCTURE; ORGANIC 
BROMINE COMPOUNDS; PHTHALOCYANINES; SENSITIVITY; 
THERMAL DEGRADATION 


20982 (INIS-SU-253, pp. 130) Influence of ligand nature on 
composition and properties of solid reduction product of 
nickel complexes by borohydride. Gaevskaya, T.V. (Belorusskij 
Gosudarstvennyj Univ., Minsk (Byelorussian SSR). Inst. Prikiad- 
nykh Fizicheskikh Problem); Karataeva, T.P.; Vorob’eva, S.A.; 
Lesnikovich, A.|. AN SSSR, Moscow (USSR). Otdelenie Obshchej i 
Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Ob- 
shchej i Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk 
(Byelorussian SSR); Belorusskij Gosudarstvennyj Univ., Minsk 
(Byelorussian SSR). 1990. 167p. (In Russian). (CONF-9005347-: 
17. all-union Chugaey conference on complex compound chem- 
istry, Minsk (USSR), 29-31 May 1990). In 17. All-union Chugaev 
conference on complex compound chemistry. Pt. 1: Summaries of 
reports. Order Number DE91003106. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BOROHYDRIDES/chemical reactions; AQUEOUS 
SOLUTIONS; BOROHYDRIDES; LIGANDS; NICKEL COM- 
PLEXES; PHASE STUDIES; POWDERS; QUANTITY RATIO 








20983 (INIS-SU-253, pp. 134) Rhenium (4,5) complexes 
containing amidopyrine and analgin. Yurina, R.D. (Tadzhikskij 
Gosudarstvennyj Univ., Dushanbe (USSR)). AN SSSR, Moscow 
(USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; 
AN Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 167p. (in 
Russian). (CONF-9005347—: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pt. 1: Summaries of 's. Order Number DE91003106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. RHENIUM COMPLEXES/chemical prepa- 
ration; ANALGESICS; ANTIPYRETICS; PYRAZOLINES; 
QUANTITATIVE CHEMICAL ANALYSIS; REAGENTS; USES 


20984 (INIS-SU-253, pp. 136) Investigation of reactions of 
Os, Cr, Mo, W carbonyl complexes with hydroxylamine. Mak- 
sakov, V.A. (AN SSSR, Novosibirsk (USSR). Inst. Neorganicheskoj 
Khimii); Ershova, V.A. AN SSSR, Moscow (USSR). Otdelenie Ob- 
shchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN Belorusskoj 
SSR, Minsk (Byelorussian SSR); Belorusskij Gosudarstvennyj 
Univ., Minsk (Byelorussian SSR). 1990. 167p. (in Russian). 
(CONF-9005347—: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). In 17. All- 
union Chugaev conference on complex compound chemistry. Pt. 1: 
Summaries of reports. Order Number DE91003106. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM COMPLEXES/chemical reaction ki- 
netics; TUNGSTEN COMPLEXES/chemical reaction kinetics; 
CARBONYLS; HYDROXYLAMINE; MEDIUM TEMPERATURE; 
ORGANIC SOLVENTS 


20985 (INIS-SU-253, pp. 137) Synthesis, spectra and struc- 
ture of coordination luminescent erbium compounds in 
crystais Cs,ErCi,, Rb,ErCi,. Batyaev, |.M. (Leningradskij Gosu- 
darstvennyj Pedagogicheskij inst., Leningrad (USSR)); Morozov, 
A.A.; Sviridov, V.V. AN SSSR, Moscow (USSR). Otdelenie Ob- 
shchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN Belorusskoj 
SSR, Minsk (Byelorussian SSR); Belorusskij Gosudarstvennyj 
Univ., Minsk (Byelorussian SSR). 1990. 167p. (in Russian). 
(CONF-9005347—: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). In 17. All- 
union Chugaev conference on complex compound chemistry. Pt. 1: 
Summaries of reports. Order Number DE91003106. Source: 
OSTI; NTIS {US Sales Only); INIS. 

— Short note. CESIUM COMPOUNDS/chemical preparation; ER- 
BIUM COMPLEXES/chemical preparation; ERBIUM COMPLEXES/ 
luminescence; CHLORIDES; COORDINATION VALENCES; 
ENERGY-LEVEL TRANSITIONS; LUMINESCENCE; RUBIDIUM 
COMPOUNDS 


20986 (INIS-SU-253, pp. 139) Synthesis of binuclear car- 
boxylate rhenium complexes with metal-metal bond. 
Matyushkov, A.G.; Kushnerov, S.V.; Osmanov, N.S.; Kotel’nikova, 
A.S.; Misailova, T.V.; Lebedev, V.R. AN SSSR, Moscow (USSR). 
Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 167p. (in 
Russian). (CONF-9005347-: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pt. 1: Summaries of reports. Order Number DE91003106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref. RHENIUM COMPLEXES/chemical preparation; 
ALKAL! METAL COMPOUNDS; CHEMICAL BONDS; CHEMICAL 
REACTION YIELD; MONOCARBOXYLIC ACIDS; ORGANIC 
CHLORINE COMPOUNDS 
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20987 (INIS-SU-253, pp. 140) Direct synthesis of 
complexes during silver oxidation in the DMSO-HX and DMSO- 
HX-ketone systems. Shirshova, L.V. (AN SSSR, Chernogolovka, 
Inst. Strukturnoj makrokinetiki (USSR)). AN SSSR, Moscow 
(USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; 
AN Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 167p. (in 
Russian). (CONF-9005347-: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pt. 1: Summaries of reports. Order Number DE91003106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref. IODIDES/chemical preparation; IODINE COM- 
PLEXES/chemical preparation; DMSO; IODIDES; KETONES; 
LIGANDS; SILVER COMPLEXES 


20988 (INIS-SU-253, pp. 148) Formation conditions of 
polymolybdotungstates and their interaction with some 
complexing agents. Nerezov, V.M. (Kazakhskij Nauchno- 
Issledovatel’skij Inst. Mineral’nogo Syr'ya, Alma-Ata (USSR)). AN 
SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian 
SSR). 1990. 167p. (in Russian). (CONF-9005347-: 17. ali-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 17. Ali-union Chugaev conference on 
complex compound chemistry. Pt. 1: Summaries of reports. Order 
Number DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM COMPOUNDS/chemical preparation; 
TUNGSTEN COMPOUNDS/chemical preparation; CHEMICAL 
COMPOSITION; CHEMICAL REACTIONS; HETEROPOLYAN- 
IONS; LIGANDS; OXYGEN COMPOUNDS; PH VALUE; 
QUANTITY RATIO; STABILITY 


20989 (INIS-SU-253, pp. 149) Direct synthesis of reduced 
tungstovanadophosphoric and tungstovanadosilicic het- 
eropoly acids. Polotebnova, N.A. (Kishinevskij Gosudarstvennyj 
Univ., Kishinev (USSR)); Tanor, Eh.; Kozlenko, A.A. AN SSSR, 
Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian SSR); 
Belorusskij Gosudarstven:j Univ., Minsk (Byelorussian SSR). 
1990. 167p. (in Russian). (CONF-9005347-: 17. all-union Chugaey 
conference on complex compound chemistry, Minsk (USSR), 29-31 
May 1990). In 17. All-union Chugaev conference on complex com- 
pound chemistry. Pt. 1: Summaries of Order Number 
DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. TUNGSTEN COMPOUNDS/chemical preparation; 
VANADIUM COMPOUNDS/chemical preparation; COORDINATION 
VALENCES; HETEROPOLYANIONS; INFRARED SPECTRA; 
INORGANIC ACIDS; OXYGEN COMPOUNDS; PH VALUE; PHOS- 
PHORUS COMPOUNDS; REDUCTION; SILICON COMPOUNDS; 
STABILITY 


20990 (INIS-SU-253, pp. 150) Feasibility study of the 
preparation of anhydrous fluorozirconates of bivalent metais 
from solutions. Krysenko, G.F. (AN SSSR, Vladivostok (USSR). 
inst. Khimii); Mel’nichenko, E.|.; Ehpov, D.G.; Polishchuk, S.A. AN 
SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian 
SSR). 1990. 167p. (in Russian). (CONF-9005347-: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 17. All-union Chugaev conference on 
complex compound chemistry. Pt. 1: Summaries of reports. Order 
Number DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. STRONTIUM COMPOUNDS/chemical preparation; 
ZIRCONIUM COMPLEXES/chemical preparation; AMMONIUM 
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FLUORIDES; AQUEOUS SOLUTIONS; BARIUM COMPOUNDS; 
FLUORIDES; LEAD COMPOUNDS 


20991 (INIS-SU-253, pp. 153) Synthesis of rhenium (5) 
complexes with nitrogen-containing ligands. Shtemenko, A.V. 
(Dnepropetrovskij Khimiko-Tekhnologicheskij Inst., Dnepropetrovsk 
(Ukrainian SSR)); Bovykin, B.A.; Zvychajnyj, V.G.; Rudevich, V.A. 
AN SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian 
SSR). 1990. 167p. (in Russian). (CONF-9005347—: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 17. All-union Chugaev conference on 
complex compound chemistry. Pt. 1: Summaries of reports. Order 
Number DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RHENIUM COMPLEXES/chemical preparation; 
CHEMICAL COMPOSITION; HYDRAZIDES; MOLECULAR 
STRUCTURE; ORGANIC SOLVENTS; OXYCHLORIDES; 
PHENANTHROLINE-ORTHO; USES 


20992 (INIS-SU-253, pp. 155) On the interaction of cobalt 
(3) dithiocarbamates with halogens. Khitrich, N.V. (Odesskij Go- 
sudarstvennyj Univ., Odessa (Ukrainian SSR)); Prisyazhnyuk, A.I. 
AN SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvenny) Univ., Minsk (Byelorussian 
SSR). 1990. 167p. (in Russian). (CONF-9005347—: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 17. All-union Chugaev conference on 
complex compound chemistry. Pt. 1: Summaries of reports. Order 
Number DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref. IODINE/chemical reaction kinetics; COBALT 
COMPLEXES; IOCINE; ORGANIC SOLVENTS; PYROLYSIS; RE- 
ACTION INTERMEDIATES; THIOUREAS 


20993 (INIS-SU-253, pp. 157) Synthesis and investigation 
of 12-molybdogallic acid and its salts. Vishnikin, A.B. (Cher- 
novitskij Gosudarstvennyj Univ., Chernovtsy (Ukrainian SSR)); 
Tsyganok, L.P.; Smirnaya, V.S.; Statsenko, V.P. AN SSSR, 
Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian SSR); 
Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian SSR). 
1990. 167p. (In Russian). (CONF-9005347-—: 17. all-union Chugaey 
conference on complex compound chemistry, Minsk (USSR), 29-31 
May 1990). In 17. All-union Chugaev conference on complex com- 
pound chemistry. Pt. 1: Summaries of reports. Order Number 
DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM COMPOUNDS /chemical preparation; 
GALLIUM COMPOUNDS; HETEROPOLYANIONS; INORGANIC 
ACIDS; MOLECULAR STRUCTURE; OXYGEN COMPOUNDS; PH 
VALUE; SALTS; STABILITY 


20994 (INIS-SU-253, pp. 158) Molybdophosphoric acid 
reduction in strongly acidic media. Vorotyagina, V.D. (Dne- 
propetrovskij Gosudarstvennyj Univ., Dnepropetrovsk (Ukrainian 
SSR)); Tsyganok, L.P.; Vishnikin, A.B.; Khmelovskaya, S.A. AN 
SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian 
SSR). 1990. 167p. (in Russian). (CONF-9005347—: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 17. All-union Chugaev conference on 
complex compound chemistry. Pt. 1: Summaries of reports. Order 
Number DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDOPHOSPHORIC ACiID/reduction; AB- 
SORPTION SPECTRA; AQUEOUS SOLUTIONS; CORROSION 
INHIBITORS; REDUCTION; PH VALUE; STABILITY; SULFURIC 
ACID 
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20995 (INIS-SU-253, pp. 162) Peculiarities of oxidation of 
platinum iodide and bromide complexes. Vorob'ev-Desyatovskij, 
N.V. (Leningradskij Tekhnologicheskij Inst., Leningrad (USSR)); Us- 
man, M.Sh. AN SSSR, Moscow (USSR). Otdelenie Obshchej i 
Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Ob- 
shchej i Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk 
(Byelorussian SSR); Belorusskij Gosudarstvennyj Univ., Minsk 
(Byelorussian SSR). 1990. 167p. (in Russian). (CONF-9005347-: 
17. all-union Chugaey conference on complex compound chem- 
istry, Minsk (USSR), 29-31 May 1990). In 17. All-union Chugaev 
conference on complex compound chemistry. Pt. 1: Summaries of 
reports. Order Number DE91003106. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. IODIDES/oxidation; CHEMICAL REACTION YIELD; 
IODIDES; OXIDATION; LIGANDS; OXIDIZERS; PLATINUM COM- 
PLEXES 


20996 (INIS-SU-253, pp. 166) Chelate-forming _ silica 
sorbents containing chemically grafted diaza-18crown-6 
residues. Basyuk, V.A. AN SSSR, Moscow (USSR). Otdelenie Ob- 
shchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN Belorusskoj 
SSR, Minsk (Byelorussian SSR); Belorusskij Gosudarstvennyj 
Univ., Minsk (Byelorussian SSR). 1990. 167p. (in Russian). 
(CONF-9005347-: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). In 77. All- 
union Chugaev conference on complex compound chemistry. Pt. 1: 
Summaries of reports. Order Number DE91003106. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPOUNDS/chromatography; STRON- 
TIUM COMPOUNDS/chromatography; VANADIUM COMPOUNDS/ 
chromatography; ADSORBENTS; AQUEOUS SOLUTIONS; CHRO- 
MATOGRAPHY; CHELATING AGENTS; GRAFT POLYMERS; 
HETEROCYCLIC COMPOUNDS; MULTI-ELEMENT SEPARATION; 
POLYETHYLENE GLYCOLS; SILICA GEL 


20997 (IS-T-1510) Synthesis and characterization of re- 
duced ternary molybdenum oxides and soluble copper (Ill) 
alkoxide compiexes. Chen, Sheng-Chang. Ames Lab., IA (USA). 
14 May 1991. 217p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-82. Order Number 
DE91012679. Source: OSTI; NTIS; GPO Dep. 

This research work involves both solid state and solution chem- 
istry. In the area of solid state chemistry, a number of exciting 
reduced ternary molybdenum oxides containing both discrete 
oligomeric cluster units (KgMo;4O22 (1) and BaMosQOg (2)) and infi- 
nite metal-metal bonded chains (KMogOg (3) and Sro.g2Mo4O¢ (4)) 
were discovered. Compound 1 contains discrete oligomeric units of 
three trans-edge-shared Mo, octahedra interconnected by Mo-O- 
Mo bonding to form chains along the monoclinic c-axis. The 
discrete oligomeric cluster units contained in compound 2 
(BapMo,90,¢) are trans-edge-shared Mo,, bioctahedral clusters in- 
terconnected along the a-axis of the monoclinic cell. In the area of 
copper(il) alkoxide chemistry, several interesting complexes 
with the anion of 2-(2-hydroxyethyl)pyridine (hep) as lig- 
ands have been synthesized and structurally characterized. 
Compounds [CuCi(hep)]2, [CuCl(hep)(Hhep)j2-2CH2Ch, and 
[CuC\(hep)(py)}o-CH2Clp are doubly bridged copper(il) dimers in- 
volving a CuO. moiety. The partially characterized compounds 
Ko.5M;.9Mo140o0 (M = Ca, Sr, Ba, Pb, and Sn), Cag_,Mo,4020, 
Sng .6Mo;6O24, PbMogQ19, and a novel copper(il) alkoxide com- 
plex are also reported in this work. 153 refs., 30 figs., 39 tabs. 


20998 (LA-UR-91-1638) Direct Monte Carlo simulation of 
chemical equilibrium composition of molecular fluid mixtures 
under shock conditions. Shaw, M.S. Los Alamos National Lab., 
NM (USA). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-36. (CONF-S107105-7: 1991 
American Physical Society (APS) conference on shock compres- 
sion of condensed matter, Williamsburg, VA (USA), 17-20 Jul 
1991). Order Number DE91013075. Source: OSTI; NTIS; INIS; 
GPO Dep. 





A new Monte Carlo simulation method is implemented which 
holds the number and kind of atoms constant rather than the num- 
ber and kind of molecules for a molecular fluid mixture. Chemical 
reactions are allowed as a correlated move of atoms such as an 
interchange of atoms between molecules. Equilibrium chemical 
composition is determined as an average over the simulation along 
with equation of state quantities. Results are presented for No + 
O2 = 2NO at 30GPa and 3000K. The equilibrium composition is 
shown to be sensitive to the potentials between unlike species. 14 
refs., 2 figs., 4 tabs. 


20999 (LBL—29735) Energy dissipation in chemical reac 
tions on ultrafast timescales. Russell, D.J. (Lawrence Berkeley 
Lab., CA (USA)); Paige, M.E.; Harris, C.B. Lawrence Berkeley 
Lab., CA (USA). Oct 1990. 20p. Sponsored by Department of De- 
fense, Washington, DC (USA); USDOE, Washington, DC (USA); 
National Science Foundation, Washington, DC (USA). DOE Con- 
tract AC03-76SF00098. (CONF-9009382-1: Conference on rate 
processes in dissipative systems: 50 years after Kramers, Tufting 
(Germany, F.R.), Sep 1990). Order Number DE91012342. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A series of picosecond experiments and computer simulations 
will be presented that test collisional and hydrodynamic models for 
vibrational relaxation in liquids. The relationships between isolated 
binary collision models (IBC) and stochastic dynamics will be pre- 
sented. The appropriateness of IBC theory in describing vibrational 
relaxation in liquids will also be discussed. 


21000 (LBL-30570) The electronic structure of 
organometallic complexes of the f elements XXVIII. Inter- 
pretation of the optical and magnetochemical data 
of a cyrlohexylisocyanide adduct derived from tris(r°- 
cyclopentadienyl)-samarium(Ill). Reddmann, H. (Hamburg Univ. 
(Germany, F.R.). Inst. fuer Anorganische und Angewandte 
Chemie); Schultze, H.; Amberger, H.D.; Shalimoff, G.V.; Edelstein, 
N.M. Lawrence Berkeley Lab., CA (USA). Apr 1991. 13p. Spon- 
sored USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-910706-2: 19. rare earth research con- 
ference (RERC-19), Lexington, KY (USA), 14-19 Jul 1991). Order 
Number DE91012294. Source: OSTI; NTIS; GPO Dep. 

The absorption spectrum of Cp3Sm-CNC.H,; has been mea- 
sured at room and low temperatures in a hydrocarbon glass and in 
a KBr pellet. EPR and magnetic susceptibility measurements are 
also reported in this paper. The observed optical bands were 
assigned based on calculations which assumed the crystal field pa- 
rameters of the Sm complex were the same as for the previously 
analyzed Cp3Pr-CNC¢H,,. The parameters of an empirical Hamil- 
tonian were fit to the energies of 39 levels to give an r.m.s. 
deviation of 21 cm-'. On the basis of the wave functions of the 
crystal field ground state obtained from the fit, the ground state g 
values and the temperature-dependent magnetic susceptibility were 
calculated and compared to the experimental values. 14 refs., 1 
fig., 2 tabs. 


21001 (MRL-R-1148) The direct measurement of the het- 
eronucieer chemical shifts relative to tetramethyisilane. Moritz, 
A.G. Materials Research Labs., Maribyrnong (Australia). Dec 1988. 
8p. Order Number DE91632739. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The measurement of heteronuclear chemical shifts using abso- 
lute frequencies of the heteronucleus and the 'H resonance of 
tetramethylsilane has been examined. This method avoids the prob- 
lems associated with external standards and gives results which 
can be obtained quickly and with high precision. The method has a 
number of advantages in the accurate measurement of chemical 
shifts, as for example °'P in chemical warfare agents and related 
chemicals and allows multinuclear data to be obtained without dy- 
namic range or potential interference problems. 15 refs., 4 tabs. 


21002 Hydrocracking of carbohydrates. Andrews, M.A; 
Klaeren, S.A. To Dept. of Energy. 16 Nov 1989. USA Patent patent 
application 7-437,403. 12p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC02-76CH00016. Order Number 
DE91011665. Source: OSTI; NTIS; GPO Dep. 

A homogeneous process for hydrocracking of carbohydrates in 
the presence of soluble transition metal hydrogenation catalyst with 
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the production of lower polyhydric alcohols. A carbohydrate is con- 
tacted with hydrogen in the presence of a soluble transition metal 
catalyst and a strong base at a temperature of from about 25°C to 
about 200°C and a pressure of from about 15 to about 3000 psi. 2 
tabs. 


21003 (SAND-91-1066C) Hydrogen reactions with dangling 
bonds in Si and Si-SiO. structures. Myers, S.M.; Brower, K.L.; 
Folistaedt, D.M.; Richards, P.M.; Stein, H.J.; Wampler, W.R. San- 
dia National Labs., Albuquerque, NM (USA). [1991]. 4p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC04- 
76DP00789. (CONF-9105195—1: Basic Energy Sciences (BES) 
information meeting, Los Alamos, NM (USA), 29-30 May 1991). 
Order Number DE91012648. Source: OSTI; NTIS; GPO Dep. 

Hydrogen is highly mobile in Si and vitreous SiO2, and it reacts 
strongly with dangling bonds residing on Si and O atoms. These 
interactions have important consequences for metal-oxide- semi- 
conductor structures, with noteworthy effects including the 
passivation of electrically active defects, mediation of radiation sen- 
sitivity, chemical passivation of etched Si surfaces, and still poorly 
understood effects on epitaxial growth from H-containing media. 
Despite the significance of these H reactions, fundamental under- 
standing of them has remained seriously deficient; the H bonding 
energies have been known semiquantitatively at best, and the 
detailed reaction paths and rate-determining energetics of interme- 
diate states have remained largely speculative. We are addressing 
these issues through a coordinated program of experiment and 
theory with the goal of a unified, quantitatively predictive under- 
standing. 3 figs. 


21004 (UCRL-JC—10639) Equation-of-state from SiO. aero- 
gel Hugoniot data. Grover, R.; Ree, F.; Holmes, N. Lawrence 
Livermore National Lab., CA (USA). May 1991. 15p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-9107105-3: 1991 American Physical Society (APS) confer- 
ence on shock compression of condensed matter, Williamsburg, 
VA (USA), 17-20 Jul 1991). Order Number DE91011480. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The significance of the new aerogel data for the equation-of- 
state of SiOz is discussed. On this basis the use of SiO, aerogels 
as a standard witness material for Hugoniot release wave mea- 
surements is advocated. We compare the Hugoniot data of Holmes 
on aerogel samples of density 0.128 gm/cm® with a multiphase 
EOS for quartz developed by F. Ree some 15 years ago. His tabu- 
lar EOS includes compositional changes arising from both chemical 
and ionization equilibrium, and is found to be in excellent agree- 
ment with the Hugoniot data and its extension to higher pressures. 
The roles of phase and compositional changes along the aerogel 
Hugoniot and the close agreement with the measured linear shock 
velocity relation are discussed. In this connection a useful simple 
Grueneisen EOS model for quartz with an energy dependent 
gamma is derived from the linear velocity relation and is supported 
by the Ree EOS. 


21005 (UCRL-JC—106340) Shock-induced absorption 
changes of anthracene in comparison with changes at static 
high pressures. Yoo, C.S. Lawrence Livermore National Lab., CA 
(USA). May 1991. 6p. Sponsored by Department of Defense, 
Washington, DC (USA); USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. CONTRACT N-0014-86K-0370..(CONF- 
9107105-26: 1991 American Physical Society (APS) conference 
on shock compression of condensed matter, Williamsburg, VA 
(USA), 17-20 Jul 1991). Order Number DE91013582. Source: 
OSTI; NTIS; GPO Dep. 

The vibronic structure of the 'Le absorption band of anthracene 
in hexane has been studied under shock compressions. The ‘Le 
band shifts toward the red, and the rate of the shift decreases as 
pressure increases. The temperature effect on the shift are found 
to be negligible. The red shift is due to dipole and induced-dipole 
interactions and is primarily driven by densification of the hexane 
solvent. Shock-induced changes are also analyzed by simple vi- 
bronic analysis. The band width, oscillator strength and excited 
state structure will be presented. 14 refs., 3 figs. 


21006 (UCRL-JC—106508) Enhancing atom densities in 
solid hydrogen by isotopic substitution. Collins, G.W.; Souers, 
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P.C.; Mapoles, E.R.; Magnotta, F. Lawrence Livermore National 
Lab., CA (USA). 2 Apr 1991. 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
9102109-2: Air Force high energy density materials contractors 
conference, Albuquerque, NM (USA), 24-27 Feb 1991). Order 
Number DE91011189. Source: OSTI; NTIS; INIS; GPO Dep. 

Atomic hydrogen inside solid Hz increases the energy density by 
200 MegaJoules/m*, for each percent mole fraction stored. How 
many atoms can be stored in solid hydrogen? To answer this, we 
need to know: (1) how to produce and trap hydrogen atoms in 
solid hydrogen, (2) how to keep the atoms from recombining into 
the ground molecular state, and (3) how to measure the atom den- 
sity in solid hydrogen. Each of these topics will be addressed in 
this paper. Hydrogen atoms can be trapped in solid hydrogen by 
co-condensing atoms and molecules, external irradiation of solid 
H2, or introducing a radioactive impurity inside the hydrogen lattice. 
Tritium, a heavy isotope of hydrogen, is easily condensed as a ra- 
dioactive isotopic impurity in solid Hz. Although tritium will probably 
not be used in future rockets, it provides a way of applying a large, 
homogenious dose to solid hydrogen. In all of the data presented 
here, the atoms are produced by the decay of tritium and thus 
knowing how many atoms are produced from the tritium decay in 
the solid phase is important. 6 refs., 6 figs. 


4004 Electrochemistry 
Refer also to citation(s) 19780, 20284, 21011 


21007 (CONF-9105181-5) Methods for preforming ions in 
solution from compounds not normally amenable to electro- 
spray ionization. Van Berkel, G.J.; McLuckey, S.A.; Glish, G.L. 
Oak Ridge National Lab., TN (USA). [1991]. 2p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract ACO05-840R21400. 
From American Society for Mass Spectrometry (ASMS) meeting; 
Nashville, TN (USA); 19-24 May 1991. Order Number 
DE91012542. Source: OSTI; NTIS; GPO Dep. 

Short communication. SOLUTIONS/electron transfer; SOLU- 
TIONS/electrochemistry,; MASS SPECTROSCOPY; IONIZATION; 
SOLUTIONS; ELECTROCHEMISTRY; IONS; CATIONS; ANIONS; 
RADICALS; PERYLENE; POLYCYCLIC AROMATIC HYDROCAR- 
BONS; SENSITIVITY; CHARGES 


21008 (DOE/ER/13387-71) Organic redox phototranstorme- 
tions at chemically modified surfaces: Progress report, 
August 1, 1988—July 31, 1991. Fox, M.A. Texas Univ., Austin, TX 
(USA). Dept. of Chemistry. Jan 1991. 19p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG05-85ER13387. Order 
Number DE91012291. Source: OSTI; NTIS; GPO Dep. 

This research program has established mechanisms for organic 
redox reactions which occur upon excitation of native and chemi- 
cally modified semiconductor surfaces. New catalysts designed to 
act as relays for multiple electron transfer have been synthesized 
and evaluated. Organometallic coordination polymers and N- 
alkylated nicotinamide derivatives have been tested as vehicles for 
catalytic reduction of solution phase substrates. New electrode ma- 
terials have been prepared and characterized for electrocatalysis, 
and anchoring techniques employing covalent bonding, electrosorp- 
tion, and chemisorption of redox active polymer layers have been 
devised. Several polymers with pendant chromophores have been 
evaluated as materials for efficient light collection and vectorial en- 
ergy migration. 37 refs. 


21009 (Y/TR-91/4) Dissolution of plutonium dioxide in ni- 
tric acid medium by electrogenerated silver(Il). Bourges, J. 
(CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Inst. de Recherche Technologique et de Developpement 
Industriel (IRDI)); Madic, C.; Koehly, G.; Lecomte, M. Oak Ridge Y- 
12 Plant, TN (USA). [1991]. 9p. Translated from Journal of the 
Less-Common Metals (Switzerland); 122: 303-311(1986). Spon- 


sored by USDOE, Washington, DC (USA). 
AC05-840S21400. (CONF-8509147—28-Trans:.: 
Aix-en-Provence (France), 1-6 19885). 
DE91011341. Source: OSTI; NTIS; GPO Dep. 
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Oxidative dissolution of plutonium dioxide by electrogenerated 
Ag(ll) was undertaken first on an analytical scale in order to dis- 
cover the parameters controlling this dissolution process and to 
prove the feasibility of the technique for 300 grams of material. The 
influence on the rate of PuO2 dissolution of the following parame- 
ters was studied: PuO. mass, current density, total concentration 
of the silver ion, nitric acid concentration, temperature and agitation 
efficiency. The results demonstrate that: (1) The limiting step of the 
process of dissolution of PuOz is the electrogeneration of Ag(Il); 
(2) Dissolution of PuOz can be achieved with good current effi- 
ciency; (3) The best temperature range is 30 + 10° C; (4) The 
optimum [HNO3] concentration is 4M < [HNO3] < 6 M; 5. The plu- 
tonium (VI) solution up to 500 g 1~' can be prepared by this 
method. A six liter capacity thermostated glass electrolyser was 
built which consists of two separate compartments including: (a) 
an anode compartment equipped with a cylindrical platinum grid 
electrode (area, 1000 cm?) and a tantalum agitator, and (b) a 0.2 
liter cathode compartment consisting of an aluminum silicate di- 
aphragm with a tantalum rod cathode. Quantitative dissolution of 
300 g of PuO, in 4 M HNO, was performed in 2 hours at an ap- 
plied current of 60 A. 4 refs., 8 figs. 


4005 Photochemistry 
Refer also to citation(s) 19898, 20490, 21008, 21099, 21497 


21010 (DOE/ER/13603—4) Study of intermediates from tran- 
sition metal excited-state electron-transtfer reactions: Progress 
report, January 1, 1990—March 31, 1991. Hoffman, M.Z. Boston 
Univ., MA (USA). Dept. of Chemistry. 31 Mar 7991. 5p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract FG02- 
86ER13603. Order Number DE91012182. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report contains sections entitled: (1) Cage escape yields in 
the quenching of Ru(Il) photosensitizers; (2) Characterization of 
one-electron reduced Ru(Il) complexes; (3) Synthesis and charac- 
terization of new Ru(Il) photosensitizers; (4) Reductive quenching 
of Ru(ll) and Cr(Ill) complexes; and (5) Photosensitized initiation of 
polymerization. 11 refs. 


21011 (DOE/ER/13789—-4) Electron transfer reactions in m- 
croporous solids: Progress report, March 1990-May 1991. 
Mallouk, T.E. Texas Univ., Austin, TX (USA). Dept. of Chemistry. 
May 1991. 4p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FGO5-87ER13789. Order Number DE91012299. 
Source: OSTI; NTIS; GPO Dep. 

We are studying the synthesis of and light-induced electron 
transfer reactions which occur within microporous materials. Some 
highlights of our progress in the last year are in ‘he fields of: (1) 
electron transfer reactions of donor/acceptor molecules at the 
zeolite/solution interface; (2) photochemistry of zeolite/TiIO, com- 
posites; and (3) photochemistry of layered oxide semiconductors. 9 
refs. 


21012 (DOE/ER/13937-3) Laser enhanced chemical reac 
tion studies: Technical pr report. Flynn, G. Columbia 
Univ., New York, NY (USA). Dept. of Chemistry. 1 Dec 1990. 20p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-88ER13937. Order Number DE91013021. Source: OSTI; 
NTIS; GPO Dep. 

Experimental studies of dynamic molecular processes are de- 
scribed with particular emphasis on the use of a powerful infrared 
diode laser probe technique developed in our laboratory. This tech- 
nique allows us to determine the final states of CO. (and other 
molecules) produced by collisions, photofragmentation, or chemical 
reactions with a spectral resolution of 0.0003 cm—" and a time res- 
olution of 10-” sec. Such high spectral resolution provides a 
detailed picture of the vibrational and rotational states of molecules 
produced by these dynamic events. We have used this experimen- 
tal method to probe collisions between hot hydrogen/deuterium 
atoms and CO2, between O('D) atoms and COz, to study the final 
states of DC] molecules produced as a result of the reactions of hot 
Cl atoms, and to investigate the dynamics of the reaction between 
OH and CO molecules. Advances in our technique over the past 
two years have allowed us to identify and study more than 200 





final rotational states in ten different vibrational levels of CO2 en- 
compassing all 3 normal modes, many overtones, and combination 
states of the molecule. We have extended the technique te probe 
a variety of new molecules such as OCS, N2O, DCI, CS2 and Cl 
atoms (via the *P3,2 — ®P, 2 atomic transition). All of this work is 
aimed at providing experimental tests for polyatomic molecule po- 
tential energy surfaces, chemical transition states in complex 
systems, and theories of reaction dynamics in molecules with more 
than 3 atoms. We hope through these experiments to provide dy- 
namical and mechanistic information of fundamental interest for 
combustion and atmospheric reaction processes. 86 refs. 


4006 Radiation Chemistry 
Refer also to citation(s) 21454 


21013 (LA-12055) The effects of in situ alpha-particle irra- 
diations on six strong-base anion exchange resins. Marsh, S.F. 
Los Alamos National Lab., NM (USA). Apr 1991. 19p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-7405-ENG- 
36. Order Number DE91011344. Source: OSTI; NTIS (US Sales 
Only); GPO Dep. 

The effects of in situ alpha particle irradiations were measured 
on Reillex™ HPQ, a recently available macroporous copolymer of 
1-methyl-4-vinylipyridine/divinylbenzene, and on five conventional 
strong-base polystyrene anion exchange resins. The polystyrene 
resins investigated included one gel-type, Dowex™ 1x4, and four 
macroporous resins: Dow™ MSA-1, Amberlite™ IRA-900, Lewatit™ 
MP-500-FK, and Lewatit™ UMP-950. Each resin was irradiated in 7 
M nitric acid to total absorbed doses of approximately 500, 800, 
1100, and 1,400 megarads of in situ alpha particles from sorbed 
238Pu. Each resin was measured for the effects of alpha radiation 
on dry weight, wet volume, and chloride and Pu(IV) exchange ca- 
pacities. The effects for those parameters that most clearly reflect 
resin radiolysis then were compared with the corresponding effects 
from our previous study with gamma radiation. This comparison 
demonstrated that the resin radiolysis caused by alpha particles 
was generally less than haif that caused by an equivalent dose of 
gamma radiation—which is attributed to secondary reactions involv- 
ing radiolysis products of nitric acid. Reillex™ HPQ resin provided 
the greatest stability to alpha particles, whereas Lewatit™ MP-500- 
FK was the least stable of the resins iesied. 10 refs., 6 figs., 12 
tabs. 
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Refer also to citation(s) 19782, 19838, 20355, 21012, 21602, 
21666, 21678 


21014 (ANL/CP-72201) Freely-migrating defects: Their 
production and interaction with cascade remnants. Rehn, L.E.; 
Wiedersich, H. Argonne National Lab., IL (USA). May 1991. 18p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-9105130—4: International conference on 
physics of irradiation effects in metals, Siofok (Hungary), 20-24 
May 1991). Order Number DE91013618. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Many microstructural changes that occur during irradiation are 
driven primarily by freely-migrating defects, i.e. those defects which 
escape from nascent cascades to migrate over distances that are 
large relative to typical cascade dimensions. Several measure- 
ments during irradiation at elevated temperatures have shown that 
the survival rate of freely-migrating defects decreases much more 
strongly with increasing primary recoil energy than does the sur- 
vival rate for defects generated at liquid helium temperatures. For 
typical fission or fusion recoil spectra, and for heavy-ion bombard- 
ment, the fraction of defects that migrate long-distances is 
apparently only ~1% of the calculated dpa. This small surviving 
fraction of freely-migrating defects results at least partially from ad- 
ditional intracascade recombination at elevated temperatures. 
However, cascade remnants, e.g., vacancy and interstitial clusters, 
also contribute by enhancing intercascade defect annihilation. A 
recently developed rate-theory approach is used to discuss the rel- 
ative importance of intra- and intercascade recombination to the 
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survival rate of freely-migrating defects. Within the validity of cer- 
tain simplifying assumptions, the additional sink density provided 
by defect clusters produced directly within individual cascades can 
explain the difference between a defect survival rate of about 30% 
for low dose, low temperature irradiations with heavy ions, and a 
survival rate of only ~1% for freely-migrating defects at e!svated 
temperatures. The status of our current understanding of freely- 
migrating defects, including remaining unanswered questions, is 
also discussed. 33 refs., 5 figs. 


21015 (IC—90/380) Stochastic theory of grain growth. Hu 
Hatyun; Xing Xiusan. International Centre for Theoretical Physics, 
Trieste (Italy). Nov 1990. 8p. Order Number DE91632761. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The purpose of this note is to set up a stochastic theory of grain 
growth and to derive the statistical distribution function and the 
average value of the grain radius so as to match them with the ex- 
periment further. 8 refs, 1 fig. 


21016 (INIS-SU-253, pp. 52) Uranyl complexes with nontra- 
ditional ligands. Bejrakhov, A.G.; Orlova, I.M.; Podnebesnova, 
G.V.; Mistryukov, V.Eh.; Mikhajlov, Yu.N.; Shchelokov, R.M. AN 
SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian 
SSR). 1990. 167p. (in Russian). (CONF-9005347-: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 17. All-union Chugaev conference on 
complex compound chemistry. Pt. 1: Summaries of reports. Order 
Number DE91003106. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. URANYL COMPLEXES/molecular structure; CHEMI- 
CAL PREPARATION; COORDINATION NUMBER; OXIMES 


21017 (INIS-SU-253, pp. 116) Technetium carbonyi 6- 
diketonates. Borisova, |.V. (Radievyj inst., Leningrad (USSR)); 
Miroslavov, A.E.; Sidorenko, G.V.; Suglobov, D.N.; Shcherbakova, 
L.L. AN SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnich- 
eskoj Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Ob- 
shchej i Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk 
(Byelorussian SSR); Belorusskij Gosudarstvennyj Univ., Minsk 
(Byelorussian SSR). 1990. 167p. (in Russian). (CONF-9005347-: 
17. all-union C| y conference on complex compound chem- 
istry, Minsk (USSR), 29-31 May 1990). In 17. All-union Chugaev 
conference on complex compound chemistry. Pt. 1: Summaries of 
reports. Order Number DE91003106. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. TECHNETIUM COMPLEXES/chemical preparation; 
ADDUCTS; CHEMICAL COMPOSITION; KETONES; ORGANIC 
FLUORINE COMPOUNDS; SUBLIMATION; TEMPERATURE DE- 
PENDENCE; VAPOR PRESSURE; VOLATILITY 


21018 (INIS-SU-253, pp. 141) Synthesis and some physic 
ochemical characteristics of uranyl p-toluene-sulfonate and its 
crystalline hydrates. Baluev, A.V. (Radievyj inst., Leningrad 
(USSR)); Suglobova, 1.G.; Taranov, A.P. AN SSSR, Moscow 
(USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; 
AN Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 167p. (in 
Russian). (CONF-9005347-: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pt. 1: Summaries of reports. Order Number DE91003106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref. URANYL COMPLEXES/chemical preparation; 
AQUEOUS SOLUTIONS; AROMATICS; HYDRATES; HYDRATION; 
MOLECULAR STRUCTURE; SOLUBILITY; SULFONATES 


21019 (INIS-SU-253, pp. 142) Technetium carbonylhalides. 
Synthesis, structure, reactivity. Mirosiavov, A.E. (Radievyj Inst., 
Leningrad (USSR)); Borisova, |.V.; Sidorenko, G.V.; Legin, E.K.; 
Lychev, A.A.; Suglobev, D.N.; Adamov, V.M. AN SSSR, Moscow 
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(USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; 
AN Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 167p. (In 
Russian). (CONF-9005347—: 17. all-union Chugaey conference or 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pt. 1: Summaries of reports. Order Number DE91003106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. TECHNETIUM COMPLEXES/chemical preparation; 
CARBONYLS; CRYSTAL LATTICES; HALIDES; MOLECU- 
LAR STRUCTURE; PYRIDINES; PYROLYSIS; SUBLIMATION; 
TETRAHYDROFURAN 


4008 Combustion, Pyrolysis, and High- 
Temperature Chemistry 


Refer also to citation(s) 20760, 21502 


21020 (DOE/ER/13384—4) Kinetics of combustion-related 
processes at high temperatures: Progress report, June 1, 
1988—May 31, 1991. Kiefer, J.H. Illinois Univ., Chicago, IL (USA). 
Dept. of Chemical Engineering. Dec 1990. 42p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG02-85ER13384. 
Order Number DE91013015. Source: OSTI; NTIS; GPO Dep. 

Rates and mechanisms for fuel hydrocarbon pyrolysis at high 
temperatures have been determined. The measurements are made 
in a shock tube at precise, externally set temperatures with two 
very high resolution laser diagnostic techniques: laser schlieren 
measurements of density gradients (net endothermic rate) and the 
new method of excimer laser flash absorption, which provides ab- 
sorption profiles in the ultraviolet with 0.05 midosecond resolution. 
Flash absorption measurements at 220 nm have confirmed the 
laser schlieren rate for 1,3-butadiene dissociation. A study of the 
dissociation of vinylacetylene has led to the proposal of a new 
mechanism for acetylene polymerization, and this mechanism has 
now been employed in a successful modeling of both previous and 
new shock tube data on this reaction. Current work centers on the 
study of allene/propyne pyrolysis, the decomposition of formalde- 
hyde, some new measurements of acetylene pyrolysis, and further 
investigation of falloff effects in large-molecule dissociation. 56 refs; 
13 figs; 2 tabs. 


21021 (DOE/ER/13479-T1) Thermodynamics and efficiency 
in combustion and engines: [Annual report], April 1990—March 
1991. Ross, J. Stanford Univ., CA (USA). Dept. of Chemistry. 
1991. 20p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG03-86ER13479. Order Number DE91012781. Source: 
OSTI; NTIS; GPO Dep. 

The project objective is the formulation of thermodynamics for 
systems far from equilibrium with emphasis on efficiency of com- 
bustion reactions in power production. The concept of increases in 
efficiency by means of external periodic perturbations has been 
demonstrated both theoretically and experimentally. Research is 
being carried out on systems with many degrees of freedom and 
experiments are suggested on the optimization of efficiency in the 
combustion of methane at high temperatures and the combustion 
of acetaldehyde at cool flame temperatures. 60 refs. (JL) 


21022 (ETDE/JP-mf—1787874, pp. 199-208) Development of 
combustion control by flame photometry. Hosome, K. (Toyota 
Motor Corp., Aichi (Japan)). Energy Conservation Center, Tokyo 
(Japan). 4 Feb 1991. 1580p. (In Japanese). In Book of energy con- 
servation examples.: No.16 Energy Conservation Promotion 
Meeting. Order Number DE91787874. Source: OSTI; NTIS (US 
Sales Only). 

As a result of verifying that the oscillation power integral value of 
lights emitted from fluctuation of turbulent fiame has a close rela- 
tion with conditions of the combustion, a boiler ' s air ratio control 
was carried out. Although the combustion has been controlled con- 
ventionally using the oxygen content in the exhaust gas, it was not 
possible to control individually a plurality of the burners in one fur- 
nace. The light intensity is measured from the rear of flames, 
which is Fourier-transformed, and the components below 100 Hz 
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are integrated. A suitable air ratio is determined from these values, 
and used for combustion control. As a result, in an A heavy oil 
burning fiue and smoke tube boiler, and a water tube boiler having 
two or more burners, the oxygen content in exhaust gases was de- 
creased by 2% in average, resulting in an annual monetary saving 
of 400,000 yen in the former with an investment of 800,000 yen, 
and 1.7 million yen in the latter. Also, disturbance correcting func- 
tion was available. Furthermore, it makes combustion control in 
industrial furnaces possible, which has been impossible hitherto 
with the conventional O 2 feedback control. 5 refs., 30 figs. 


21023 (KFK-4792) Formation and consumption of nitric 
oxides during combustion. Dransfeld, P. Kernforschungszentrum 
Karlsruhe GmbH (Germany, F.R.). Lab. fuer Isotopentechnik; Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). Projekt 
Schadstoffbeherrschung in der Umwelt (PSU). Feb 1991. 36p. (In 
German). Order Number DE91785664. Source: OSTI; NTIS (US 
Sales Only). 

The present review introduces to the elementary reactions which 
govern the build-up and the consumption of nitrogen oxides during 
combustion. The influence of turbulent mixing on the NO,-emission 
level will be discussed. As a result, the consequences of a change 
of scale due to different mixing behaviour will be pointed out. 
(orig.). 


21024  High- and low-temperature-stable thermal composi 
tion for producing high-pressure, high-velocity gases. 
Halcomb, D.L.; Mohler, J.H. To Dept. of Energy. 29 Mar 1990. USA 
Patent patent application 7-500,829. 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00053. Order 
Number DE91011634. Source: OSTI; NTIS; GPO Dep. 

A high- and low-temperature-stable thermite composition for 
producing high-pressure and high-velocity gases comprises an oxi- 
dizable metal, an oxidizing reagent, and a high-temperature-stable 
gas-producing additive selected from the group consisting of metal 
carbides and metal nitrides. 


21025 (PNL-7554) Statement of work for Los Alamos Ne- 
tional Laboratory on ferrocyanide studies. Scheele, R.D. Pacific 
Northwest Lab., Richland, WA (USA). Nov 1990. 7p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO6-76RL01830. 
Order Number DE91012771. Source: OSTI; NTIS; GPO Dep. 

During management of the Hanford Single-Shell Waste Tanks 
(SST), the site operator precipitated cesium from the supernate as 
nickel cesium ferrocyanide to allow disposal of the supemate as 
low-level waste. This freed valuable tank storage space for receipt 
of additional radioactive waste generated by Hanford defense oper- 
ations. Concern has arisen that the ferrocyanide could react 
explosively with nitrate, another waste component, and/or its radiol- 
ysis product nitrite. The current Hanford Principal Contractor, 
Westinghouse Hanford Company (WHC), has requested that the 
Pacific Northwest Laboratory (PNL) evaluate the potential for ex- 
plosive ferrocyanide reactions on a worst case basis. The worst 
case is believed, at this time, to be a mixture of nickel cesium fer- 
rocyanide and a mixture of nitrate and nitrite without any dilution by 
inert waste constituents. PNL will perform energetic and small- 
scale explosion tests. The large-scale explosion tests (s) will be 
performed by Los Alamos National Laboratory (LANL) 
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21026 (INIS-mf-12827, pp. 297-299) Advances in nuclear 
engineering education in Canada. Bonin, H.W. (Royal Military 
Coll. of Canada, Kingston, ON (Canada)). Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1988. 488p. (CONF-880662-: 28. 
annual conference of the Canadian Nuclear Association and the 9. 
annual conference of the Canadian Nuclear Society, Winnipeg 
(Canada), 12-15 Jun 1988). In Proceedings of the Canadian Nu- 
clear Society ninth annual conference, 1988. Order Number 
DE91631981. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper summarizes the presentations made at a conference 
session entitled ‘Advances in Nuclear Engineering Education in 
Canada’ at the 9th Annual Conference of the Canadian Nuclear 
Society. The papers presented were: Nuclear engineering educa- | 
tion at McMaster University, by Wm. J. Garland; The University of 





New Brunswick Nuclear Engineering Program, by D.A. Meneley, 
E.M.A. Hussein, R.A. Chaplin and R. Girard; L’enseignement du 
genie nucleaire a |'Ecole Polytechnique, by D. Rozon; Evolution of 
the nuclear engineering programs at Royal Military College, by 
H.W. Bonin, L.G.I. Sinclair and O.J.C. Runnals. 


21027 (INIS-mf-12827, pp. 300-302) The University of New 
Brunswick nuclear engineering program. Meneley, D.A. (New 
Brunswick Univ., Fredericton, NB (Canada)); Hussein, E.M.A.; 
Chaplin, R.A.; Girard, R. Canadian Nuclear Society, Toronto, ON 
(Canada). 1988. 488p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). In Proceedings of the Canadian Nuclear Society ninth an- 
nual conference, 1988. Order Number DE91631981. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A new program of nuclear engineering education was started at 
the University of New Brunswick in 1984 to serve the needs of the 
Maritime region. The program is based on the long-standing close 
relationship between the Faculty of Engineering and local industry. 
It is a small program, in keeping with the modest needs of the 
region for nuclear engineers. Nevertheless it includes an under- 
graduate option and a graduate program as well as training 
assistance to NB Power, owner-operator of the 600MW station at 
Point Lepreau. 
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Refer also to citation(s) 19682, 19689, 19692, 19771, 20211, 
20273, 20274, 20475, 20547, 20807, 21065, 21072, 21139, 21304, 
21474, 21477, 21519 


21028 (ANL/CP-72574) Seismic response characteristics 
of full-size buildings with base isolation system. Wang, C.Y.; 
Gvildys, J. Argonne National Lab., IL (USA). [1991]. 34p. Spon- 
sored by National Science Foundation, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. (CONF-910602-35: American 
Society of Mechanical Engineers (ASME) pressure vessels and 
piping conference, San Diego, CA (USA), 23-27 Jun 1991). Order 
Number DE91011833. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper investigates the response characteristics of full-size 
reinforced concrete buildings via numerical simulations and actual 
observations. The test facility consists of two identical three-story 
buildings constructed side by side at Tohoku University in Sendai, 
Japan. Since the installation of high-damping isolation bearings in 
April 1989, data from over twenty earthquakes have been 
recorded. In this paper, three representative earthquake records, 
No. 2, No. 6, and No. 17 are used to study the detailed response 
characteristics. Numerical simulations are carried out with the sys- 
tem response program, SISEC. In general, good agreement has 
been found between numerical solutions and actual observations. 
The system is stiff enough to prevent the building displacement un- 
der minor earthquakes and wind loads, but is relatively soft for 
reducing the acceleration response during earthquakes with moder- 
ate and strong ground motion. Lessons learned in this effort are 
applicable to base isolation design of nuclear power plants. 7 refs., 
16 figs., 3 tabs. 


21029 (CEA-CONF-10355) Squids: principles and basic 
applications in experimental physics. Ocio, M. CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Ser- 
vice de Physique du Solide et de Resonance Magnetique. 1990. 
40p. (CONF-9004312-: Seminar on Low Temperature Experimen- 
tal Physics, Nara (Japan), 9-10 Apr 1990). Order Number 
DE91784515. Source: OSTI; NTIS (US Sales Only). 

The basic principles and the description of the technical aspects 
of SQUIDs (Superconducting Quantum Interterence Devices) are 
described. The applications of SQUIDs in experimental researches 
and low temperature physics experiments are given. The concepts 
of fluxoid quantization in a superconductor and Josephson tun- 
nelling are reviewed. The principles, the operation, the noise and 
the different configurations of r.f. and direct current bias SQUIDs 
are summarized. The principal characteristics of several SQUIDs 
are reported. 
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21030 (CEA-R-5552) The efficiency of aerosol particle col- 
lection by a granular bed without or with acoustic waves. 
Sadig Zadeh, A. CEA Centre d'Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France). Dept. de Protection Technique; Paris-12 
Univ., 94 - Creteil (France). Sep 1990. 154p. (In French). Order 
Number DE91788018. Source: OSTI; NTIS (US Sales Only). 

Our work aims at studying a granular bed that can be used for 
gas cleaning in some particular cases, for example the separation 
of aerosol particles from a corrosive, explosive effluent, or in high- 
pressure or high-temperature environments. We have first studied 
the theoretical and experimental efficiency of the granular bed as a 
function of the bed, the aerosol particles and carrier gas parame- 
ters. Three theories have been derived and compared to 
experiments developed by means of an original experimental de- 
vice. We have then studied both the theoretical propagation of an 
acoustic field in our experimental device and its interaction with the 
aerosols particles, it allows us to hope a sensible increase of the 
granular bed efficiency. The experiments that allow to measure this 
increase as well as the pressure drop of different granular beds in 
presence of an acoustic field are described. Our results demon- 
strate a threshold in the acoustic pressure level above which the 
efficiency increases very rapidly (in some cases, from 6% in the 
absence of acoustic waves to 100% with waves). Our experimental 
results lead to semi-empirical relations allowing to compute the in- 
crease of a granular bed acoustic efficiency and pressure drop. 


21031 (CONF-910817—10) Applications of a 2-D moving 
finite element tormulation to elastic/viscoplastic dynamic frac- 
ture analysis. Thesken, J.C. (Royal inst. of Tech., Stockholm 
(Sweden). Dept. of Solid Mechanics); Bass, B.R.; Parrott, JS. Oak 
Ridge National Lab., TN (USA). [1991]. 7p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 11. international conference on structural 
mechanics in reactor technology; Tokyo (Japan); 18-23 Aug 1991. 
Order Number DE91009930. Source: OSTI; NTIS; INIS; GPO Dep. 

Current efforts to resolve the near crack tip fields in elastic/ 
viscoplastic materials using finite element methods have failed to 
achieve a finite non-zero energy flow to the crack tip. Motivated by 
these difficulties, a moving element formulation incorporating a 
variable order singular element to enhance the local crack tip de- 
scription is presented. The moving mesh zone is embedded in a 
finite global mesh to provide a functional tool for the analysis of dy- 
namic crack growth experiments. The necessary elasto-dynamic 
formulations have been previously implemented in a transient finite 
element program DYNCRACK and checked against known analyti- 
cal solutions. These results have encouraged an attempt to include 
Perzyna's elastic-viscoplastic model in the formulation. However, 
the introduction of non-linear history dependent material behavior 
into a moving element scheme requires a method to interpolate re- 
lated field quantities to new Gauss point positions for each time 
step. The following summary of numerical procedures outlines the 
approach taken to develop a transient elastic/viscoplastic moving fi- 
nite element formulation. Results for a standard test problem are 
then compared to those obtained using the nodal relaxation tech- 
nique. Further development of the code is discussed with respect 
to applications to dynamic fracture experiments. 


21032 (CONF-910871-1) Dynamic coupling effects in mod- 
eling and control of hard contact motion of a manipulator. 
Unseren, M.A. Oak Ridge National Lab., TN (USA). [1991]. 23p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 3. IEEE international conference on sys- 
tems engineering: concurrent engineering; Dayton, OH (USA); 1-3 
Aug 1991. Order Number DE91010393. Source: OSTI; NTIS; GPO 
Dep. 
in the previous work on the hard contact motion of a single 
manipulator, only the kinematic coupling effects were taken into ac- 
count. In this paper the dynamic coupling effects are considered in 
the modeling and control of an N-joint, serial link manipulator turn- 
ing a crank mechanism. By dynamically distributing the load, i.e., 
the crank, the generalized contact forces are decomposed into 
internal stress and motion components. A rigid body model is de- 
veloped for the entire closed-chain system. It is shown here that a 
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subset of the internal stress contact forces may be explicitly con- 
trolled while simultaneously and independently controlling the 
position of the system. 9 refs., 2 figs. 


21033 (CONF-9105116-2) Control of autonomous mobile 
robots using custom-designed qualitative reasoning VLSI 
chips and boards. Pin, F.G.; Pattay, R.S. Oak Ridge National 
Lab., TN (USA). [1991]. 9p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC05-840R21400. From 9. symposium 
on energy engineering sciences; Argonne, IL (USA); 14-15 May 
1991. Order Number DE91012527. Source: OSTI; NTIS; GPO Dep. 

Two types of computer boards including custom-designed VLSI 
chips have been developed to provide a qualitative reasoning ca- 
pability for the real-time control of autonomous mobile robots. The 
design and operation of these boards are described and an exam- 
ple of application of qualitative reasoning for the autonomous 
navigation of a mobile robot in a-priori unknown environments is 
presented. Results concerning consistency and modularity in the 
development of qualitative reasoning schemes as well as the gen- 
eral applicability of these techniques to robotic control domains are 
also discussed. 17 refs., 4 figs. 


21034 (CONF-9106188—-1) Automated verification of sys- 
tem configuration. Andrews, W.H. Jr.; Baker, S.P.; Blalock, A.V. 
Oak Ridge National Lab., TN (USA). [1991]. 10p. Sponsored by 
National Aeronautics and Space Administration, Washington, DC 
(USA). DOE Contract AC05-840R21400. From 1991 joint Instru- 
ment Society of America/Electric Power Research institute 
(iSA/EPRI) controls and automation conference; St. Petersburg, FL 
(USA); 3-5 Jun 1991. Order Number DE91012520. Source: OSTI; 
NTIS; GPO Dep. 

Errors in field wiring can result in significant correction costs (if 
the errors are discovered prior to use), in erroneous or unusable 
data (if the errors are not discovered in time), or in serious acci- 
dents (if the errors corrupt critical data). Detailed field wiring 
checkout rework are tedious and expensive, but they are essential 
steps in the quality assurance process for large, complex instru- 
mentation and control systems. A recent Oak Ridge National 
Laboratory (ORNL) development, the CONFiguration !DEnification 
System (CONFIDES) automates verification of field wiring. In CON- 
FIDES, an identifier module is installed on or integrated into each 
component (e.g., sensor, actuator, cable, distribution panel) to be 
verified. Interrogator modules, controlled by a personal computer 
(PC), are installed at the connections of the field wiring to the 
inputs of the data acquisition and control system (DACS). Inter- 
rogator modules poll the components connected to each channel 
of the DACS and can determine the path taken by each channel's 
signal to or from the end device for that channel. The system will 
provide not only the identification (ID) code for the cables and 
patch panels in the path to a particular sensor or actuator but for 
individual cable conductor IDs as well. One version of the system 
uses existing signal wires for communications between CONFIDES 
modules. Another, more powerful version requires a single dedi- 
cated conductor in each cable. Both version can operate with or 
without instrument power applied and neither interferes with the 
normal operation of the DACS. Identifier modules can provide a 
variety of information including status and calibration data. 3 figs. 


21035 (DOE/ER-0484P, pp. 57-58) Heat-driven cryogenic 
refrigerator with no moving parts: The Coolahoop. USDOE Of- 
fice of Energy Research, Washington, DC (USA). Jan 1991. In 
Technology ‘90. Accomplishments in technology transfer from DOE 
and its laboratories. 192p. Order Number DE91005072. Source: 
OSTI; NTIS; INIS. 

A new type of cooling system that produces very low tempera- 
tures, contains no moving parts, and has an apparently unlimited 
lifetime will be invaluable for use in remote locations ranging from 
isolated ranches or natural gas wells to satellites in outer space. 
The Coolahoop is remarkably simple, consisting only of assorted 
tubes and heat exchangers, and contains no exotic materials - only 
brass, copper, stainiess steel, and helium gas. Basically, it is a 
thermoacoustic engine - a device in which acoustic resonance con- 
verts heat to oscillatory pressure - coupled to and driving a 
pulse-tube refrigerator, which is a variant of the Stirling-cycle refrig- 
erator. To eliminate all moving parts in the Coolahoop, the cold 
piston of the Stirling-cycle refrigerator was replaced with a passive 
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dissipative structure consisting of a flow impedance and a ballast 
tank. Both the flow impedance and the ballast tank operate at am- 
bient temperature and absorb energy from the high-pressure 
helium gas with which the system is filled. The hot piston was re- 
placed with a thermoacoustic engine in which a self-susiaining, 
standing sound wave carries the gas back and forth between the 
high-temperature heat source and the ambient-temperature heat 
sink. The sound wave pressurizes and depressurizes the gas in 
phase with the attendant thermal expansion and contraction, 
thereby producing energy. The prototype system, which requires 
2,000 watts of input power, reaches a low temperature of -300°F 
and has 5 watts of cooling power at —244°F. Thus, its efficiency is 
comparable to that of the best mechanical cryocoolers. 


21036 (DOE/ER/14042-1) A methodology to determine the 
dynamic configuration of a reconfigurable manipulator. Krish- 
nan, A. (illinois Univ., Urbana, IL (USA)); Khosla, P.K. 
Carnegie-Mellon Univ., Pittsburgh, PA (USA). Robotics Inst. [1990]. 
8p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-89ER14042. (CONF-9006333—1: 1. international symposium 
on measurement and control in robotics, Houston, TX (USA), 20- 
22 Jun 1990). Order Number DE91010732. Source: OSTI; NTIS; 
GPO Dep. 

Typical tasks involved in the factory shop-floor range from simple 
pick and place operations to complex systems used for seam weld- 
ing and assembly. In order to improve the quality and through-put 
of a product, specialized robots are used whose configurations are 
appropriate for the particulate task. The Reconfigurable Modular 
Manipulator System (RMMS) consists of modular links and joints 
which can be assembled into many manipulator configurations. 
This capability allows the RMMS to be rapidly reconfigured in order 
to custom tailor it to specific tasks. In this paper we discuss the 
issues of determining manipulator configuration from task require- 
ments. We first show that task requirements can be broadly 
classified into kinematic and dynamic requirements. We then use 
dynamic requirements, in particular, the bound on the joint veloci- 
ties and accelerations to select appropriate joint modules. We 
present our algorithm to select joint modules using bounds on joint 
velocities and accelerations. We use these bounds and the knowl- 
edge of previous module selections to calculate the maximum joint 
torques required. The algorithm ensures that the selected joint 
modules will have sufficient torque ratings. 


21037 (EGG-M-90329) Development of a process model 
for intelligent contro! of gas metal arc welding. Smartt, 1.B.; 
Johnson, J.A.; Einerson, C.J.; Watkins, A.D.; Carlson, N.M. EG and 
G Idaho, Inc., idaho Falls, ID (USA). [1991]. 11p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC07-761D01570. 
(CONF-901194—18: American Society of Mechanical Engineers 
(ASME) winter annual meeting, Dallas, TX (USA), 25-30 Nov 1990). 
Order Number DE91012810. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses work in progress on the development of an 
intelligent control scheme for arc welding. A set of four sensors is 
used to detect weld bead cooling rate, droplet transfer mode, weld 
pool and joint location and configuration, and weld defects during 
welding. A neural network is being developed as the bridge be- 
tween the multiple sensor set a conventional proportional-integral 
controller that provides independent control of process variables. 
This approach is being developed for the gas metal arc welding 
process. 20 refs., 8 figs. 


21038 (ETDE-mf—1788607) Pliot plant ‘Zeolite adsorption 
cooling device with upgrading of heat’ for the abattoir Steine- 
mann in Steinteld (Lower Saxony). Final report. Januschkowetz, 
G. Schiedel GmbH und Co., Muenchen (Germany, F.R.); Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany, 
F.R.). Jun 1989 67p. (In German). Contract BMFT 0328769A. Or- 
der Number DE91788607. Source: OSTI; NTIS (US Sales Only). 
For the first time the use of a zeolite-solid-adsorption heat pump 
with natural gas as expulsion energy was to be tested in a large- 
scale plant under industrial conditions and the operatability of the 
system was to be proved. For this purpose a solid heat pump was 
integrated into the existing refrigeration system and the service wa- 
ter supply of an abattoir. During the ten months of operation three 
different operation modes were investigated: as heat recovery sys- 
tem, as heat pump and as combined heat pump/heat storage 





system. The cooling power of the plant came up to about 100 kW 
with vaporization temperatures of about 10deg C, the heating 
power amounted to 2 maximum of 350 kW with temperatures of 
60deg C. The average thermodynamic coefficient of performance 
was 1.4. The properties and synthesis of zeolite, thermodynamic 
bases of adsorption at zeolites, general mode of operation of a 
solid heat pump and the conception of the plant (integration into 
the existing conventional heating and cooling system) are ex- 
plained in detail. Measuring data and operating experience are 
given and calculations of economicaliness carried out. Finally a re- 
port of success is given. (HWJ). 


21039 (INIS-SU-—250, pp. 35-38) Use of an interface for par- 
allel input-output in trunk-modular systems. Duma, V.R.; 
Nikol’skij, O.A.; Putsyato, E.A.; Rodin, Yu.N. Tsentral’nyj Nauchno- 
Issledovatel’skij inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (USSR). 1988. 
76p. (In Russian). In Nuclear instrument engineering: Scientific- 
technical collection. Order Number DE91003103. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A variant of simplified interface channel for functional receivion 
units of analog and discrete signals is . The channel is 
realized using the K1801 elements. 5 refs.; 3 figs. 


21040 (KCP-613-4525) Enterprise modeling for the fo- 
cused electronics factory. Oliver, B.N. Allied-Signal Aerospace 
Co., Kansas City, MO (USA). Kansas City Div. Apr 1991. 55p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00613. Order Number DE91011377. Source: OSTI; 
NTIS; GPO Dep. 

The Aillied-Signal, Inc., Kansas City Division, has operated a 
manufacturing facility in Kansas City for over 40 years and 
currently employs approximately 6000 people. They recently com- 
pleted a cornprehensive strategic systems planning activity. This 
activity has resulted in a Information Systems Integration Plan 
which will be implemented over the next six years. The Coopers & 
Lybrand CIMPLAN methodology was ied which focuses on 
manutacturing business practices. Several key deliverables from 
this project included an enterprise function and data model. The In- 
formation Engineering Workbench (IEW) planning and analysis 
tools, and KnowledgeWare, Inc., were used to manage and docu- 
ment the models. The Model Manager will present an overview of 
how IEW was used in this multiple system project modeling activ- 
ity. He will share with us the methods used, results, and lessons 
learned in this paper. 


21041 (OH-85-37-K) Welding unit - Metallurgical Research 

: Review of the 1984 work program and proposed 
work tor 1985. Tinkler, M.J. Ontario Hydro, Toronto, ON (Canada). 
Research Center. Mar 1985. 24p. Order Number DE91631769. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report reviews the activities of the Metallurgical Research 
Department's Welding Unit during 1984. Major research programs 
during the year included nuclear waste container welding, pulsed- 
current gas-metal-arc welding procedure development, welding 
automation and robotics, and repair welding technology, particularly 
temperbead. Smaller research projects, and the substantial amount 
of field support and service work performed in 1984, are also sum- 
marized. Reports issued by the Welding Unit, as well as externally 
published papers and presentations are listed. Finally, the pro- 
posed activities and objectives for the Unit's 1985 work program 
are outlined, with particular reference to the major research areas 
carrying on from 1984. 


21042 (ORNL/TM—11810) Proposal for continued basic re- 
search in intelligent machines at the Center for Engineering 
Systems Advanced Research: Fiscal years 1992-1996. Mann, 
R.C.; Beckerman, M.; Fujimura, K.; Jones, J.P.; Oblow, E.M.; Pin, 
F.G.; Unseren, M.A. Oak Ridge National Lab., TN (USA). May 
1991. 120p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC05-840R21400. (CESAR-91/07). Order Number 
DE91012997. Source: OSTI; NTIS; GPO Dep. 

This proposal describes the context and technical direction during 
the next five years for the DOE/ER/BES-sponsored basic research 
program in intelligent machines at the Center for Engineering Sys- 
tems Advanced Research (CESAR) at the Oak Ridge National 
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Laboratory (ORNL). Research will address issues related to au- 
tonomous systems in unstructured dynamic work environments. 
Specifically, the work will focus on multiple cooperating robotic sys- 
tems, combined mobility and manipulation, intelligent sensor 


systems, machine learning, and embedded high performance com- 
puting. Focus for proof-of-principle experiments demonstrating 
innovative development will be delivered from a number of applica- 
tion areas related to DOE missions. 183 refs., 4 figs., 3 tabs. 


21043 Acoustic cryocooler. Swift, G.W.; Martin, R.A.; Rade- 
baugh, R. To Dept. of Energy. 26 Sep 1989. USA Patent patent 
application 7-412,712. 20p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91011616. Source: OSTI; NTIS; GPO Dep. 

An acoustic cryocooler with no moving parts is formed from a 
thermoacoustic driver (TAD) driving a pulse tube refrigerator (PTR) 
through a standing wave tube. Thermoacoustic elements in the 
TAD are spaced apart a distance effective to accommodate the in- 
creased thermal penetration length arising from the relatively low 
TAD operating frequency in the range of 15-60 Hz. At these low 
operating frequencies, a long tube is required to support the stand- 
ing wave. The tube may be coiled to reduce the overall length of 
the cryocooler. One or two PTR’s are located on the standing 
wave tube adjacent antinodes in the standing wave to be driven by 
the standing wave pressure oscillations. It is predicted that a heat 
input of 1000 W at 1000 K will maintain a cooling load of 5 W at 
80 K. 3 figs. 


21044 Shut-off mechanism tor ventilation hose. Huyett, J.D.; 
Meskanick, G.R. To Dept. of Energy. 7 Dec 1989. USA Patent 
patent application 7-447,470. 11p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC11-76PN00014. Order Number 
DE91011656. Source: OST!; NTIS; GPO Dep: 

A shut-off mechanism to provide automatic closure of a ventila- 
tion hose when the operation of drawing air through the hose is 
terminated. The mechanism includes a tube of light gauge metal 
inside of which are mounted a plurality of louver doors positioned 
in the closed position due to gravity when the ventilation unit is not 
operational. When the unit is operational, air flowing into the unit 
maintains the doors in the open position. 5 figs. 


21045 Organic liner for thermoset composite tank. Garvey, 
R.E. To Dept. of Energy. 13 Dec 1989. USA Patent patent applica- 
tion 7-449,175. 11p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840R21400. Order Number 
DE91011652. Source: OSTI; NTIS; GPO Dep. 

Previously, scientists have followed two approaches in the devel- 
opment of that were impervious to deterioration caused 
by the contained material and environmental factors. One is a metal 
lined tank with the metal usually in the form of a foil. The other is 
an organically coated tank where the coating is a film. Both the toil 
and the film are theoretically impermeable; however, the bond to 
the substrate and the integrity of the final surface have proven to 
be unsatisfactory in both applications. This invention relates to a 
coating for sealing surfaces having complex geometry, particularly 
to a coating of epoxy layers that forms a surface impermeable in 
harsh cryogenic and chemically corrosive environments. 8 tabs. 


21046 Positive contact, self retaining seals. John- 
son, B.H.; Larsen, L.E.; Welch, E.F. To Dept. of Energy. 2 Feb 
1990. USA Patent patent application 7-473,800. 21p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00613. 
Order Number DE91011587. Source: OSTI; NTIS; GPO Dep. 

An ultra-low friction bearing including an inner race, an outer 
race, bearing elements engaged between the inner and outer 
races and a seal between the inner and outer races is disclosed. 
The seal includes first and second sealing washers. The first 
washer has an outer diameter greater than an inner diameter of 
the outer race and an inner diameter greater than the outer diame- 
ter of the inner race. The second washer has an inner diameter 
less than the outer diameter of the inner race and an outer diame- 
ter less than the inner diameter of the outer race. The first washer 
slidably engages the outer race, the second washer slidably 
engages the inner race, and the washers overlap and slidably en- 
gage one another. One of the washers snap fits into its respective 
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inner or outer race while the other washer engages a stepped sur- 
face of the other of the inner and outer races. The grooved and 
stepped surface are offset from one another in a longitudinal direc- 
tion of the races such that the washers are conically loaded thus 
providing a seal between the inner and outer races sufficient to 
prevent lubricant and contaminating particles from passing 
therethrough. The washers are made from a non-metallic semi- 
flexible low-modulus material. 4 figs. 


21047 Passive compliant mechanism for inserting ori- 
entable parts. Strip, D.R. To Dept. of Energy. 2 Mar 1990. USA 
Patent patent application 7-487,324. 28p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Order 
Number DE91011684. Source: OSTI; NTIS; GPO Dep. 

An assembly machine which is operable to move a first mating 
part into engagement with a second mating part or assembly 
retaining that part. The improvement comprises an insertion com- 
pliance device for accommodating misalignment between such 
mating parts. It broadly consists of a four bar parallelogram linkage 
assembly cooperating with an added three bar linkage assembly 
that is configured as a truncated isosceles triangle and also a co- 
operating slider crank part insertion mechanism for final workpiece 
mating into an orifice. 7 figs. 


21048 Ultra-high speed permaneni magnet axial gap alter- 
nator with multiple stators. Hawsey, R.A.; Bailey, J.M. To Dept. 
of Energy. 28 Mar 1990. USA Patent patent application 7-500,353. 
19p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91011635. Source: OSTI; 
NTIS; GPO Dep. 

An ultra-high speed, axial gap alternator that can provide an 
output to a plurality of loads, the alternator providing magnetic iso- 
lation such that operating conditions in one load will not affect 
operating conditions of another load. This improved alternator uses 
a rotor member disposed between a pair of stator members, with 
magnets disposed in each of the rotor member surfaces facing the 
stator members. The magnets in one surface of the rotor member, 
which alternate in polarity, are isolated from the magnets in the 
other surface of the rotor member by a disk of magnetic material 
disposed between the two sets of magnets. In the preferred em- 
bodiment, this disk of magnetic material is laminated between two 
layers of non-magnetic material that support the magnets, and the 
magnetic material has a peripheral rim that extends to both sur- 
faces of the rotor member to enhance the structural integrity. The 
stator members are substantially conventional in construction in 
that equally-spaced and radially-oriented slots are provided, and 
winding members are laid in these slots. A unit with multiple rotor 
members and stator members is also described. 6 figs. 


21049 (SAND-89-1343) Evaluation of impact limiter pertor- 
mance during end-on and slapdown drop tests of a one-third 
scale model storage/transport cask system. Yoshimura, H.R. 
(Sandia National Labs., Albuquerque, NM (USA)); Bronowski, D.R.; 
Uncapher, W.L.; Attaway, S.W.; Bateman, V.I.; Carne, T.G.; Gre- 
gory, D.L.; Huerta, M. Sandia National Labs., Albuquerque, NM 
(USA). Dec 1990. 190p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. (TTC—1015). Order Num- 
ber DE91009852. Source: OSTI; NTIS; INIS; GPO Dep. 

Includes 1 sheet of microfiche supplement. 

This report describes drop testing of a one-third scale model 
shipping cask system. Two casks were designed and fabricated by 
Transnuclear, inc., to ship spent fuel from the former Nuclear Fuel 
Services West Valley reprocessing facility in New York to the idaho 
National Engineering Laboratory for a long-term spent fue! dry 
storage demonstration project. As part of the NRC's regulatory cer- 
tification process, one-third scale model tests were performed to 
obtain experimental data on impact limiter performance during im- 
pact testing. The objectives of the testing program were to (1) 
obtain deceleration and displacement information for the cask and 
impact limiter system, (2) obtain dynamic force-displacement data 
for the impact limiters, (3) verify the integrity of the impact limiter 
retention system, and (4) examine the crush behavior of the lim- 
iters. Two 30-ft (9-m) drop tests were conducted on a mass model 
of the cask body and scaled balsa and redwood-filled impact lim- 
ters. This report describes the results of both tests in terms of 
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measured decelerations, posttest deformation measurements, and 
the general structural response of the system. 3 refs., 32 figs. 


21050 § (SAND-90-3236C) The new DOE Primary Standards 
facility at Sandia National Laboratories. Braudaway, D.W. San- 
dia National Labs., Albuquerque, NM (USA). [1991]. 11p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910842-1: Workshop and symposium 
of the national conference of standards laboratories: metrology—a 
worldwide language, Albuquerque, NM (USA), 19-22 Aug 1991). 
Order Number DE91011223. Source: OSTI; NTIS; GPO Dep. 

A new facility is being constructed for the Primary Standards 
Laboratory at Sandia National Laboratories in Albuquerque, New 
Mexico. Salient features of the final design, described briefly in this 
paper, follow the conceptual design of 1984 to a fairly high degree. 
Because the facility is in process of construction, this paper is a 
progress report. 6 refs., 2 figs., 1 tab. 


21051 (SAND—91-0194) Lag-stabilized force teedback 
damping. Petterson, B.J.; Robinett, R.D.; Werner, J.C. Sandia Na- 
tional Labs., Albuquerque, NM (USA). May 1991. 9p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC04- 
76DP00789. (CONF-910252-2: 1991 American Nuclear Society 
(ANS) meeting, Albuquerque, NM (USA), 24-28 Feb 1991). Order 
Number DE91012633. Source: OSTI; NTIS; GPO Dep. 

A lag-stabilized, force feedback controller for damping initial and 
residual oscillations of a planar, cantilevered flexible arm has been 
analytically developed and experimentally implemented on a com- 
mercial robot. The controller feeds back force sensor 
measurements that are delayed in time and proportional to the dis- 
placement (angular orientation) of the arm in order to damp the 
oscillation. As a result of the lag (contrary to popular belief), the 
controlled robot system is stable and provides tunable performance 
on a Cincinnati Milacron T3-786 robot. 3 refs., 9 figs., 2 tabs. 


21052 (SAND-91-1020C) Effects of sample size and load- 
ing rate on the transition behavior of a DCi alloy. Salzbrenner, 
R.; Crenshaw, T.B. Sandia Naticnal Labs., Albuquerque, NM 
(USA). [1991]. 30p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. (CONF-910624-2: 23. 
national symposium on fracture mechanics, College Station, TX 
(USA), 18-20 Jun 1991). Order Number DE91012015. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The measurement and understanding of the fracture toughness 
of ductile cast irons, DCI, are critical to the analysis of nuclear 
transportation casks made from these alloys. Cask containment 
must be assured for all loading events from normal handling to ac- 
cidents during which high loads can be delivered at elevated rates. 
Cask walls are commonly in the range of 20 to 50 cm thick (or 
greater) in order to provide requisite nuclear shielding, and this 
requires that associated mechanical constraint effects must be con- 
sidered. At elevated temperatures (i.e., in the vicinity of ambient) 
DCI behaves in an elastic-plastic manner, even for large section 
sizes (B>20 cm) and moderately high loading rates. However, as 
the temperature is lowered or the loading rate is increased, ferritic 
DCI alloys exhibit a relatively sharp transition to linear elastic be- 
havior, with a significant decrease in the fracture toughness. The 
fracture toughness of a DCI alloy has been measured using linear 
elastic and elastic-plastic experimental techniques. Measurements 
have been made as a function of temperature, loading rate and 
section size. The loading rates span the range which a cask could 
experience during normal transport and handling, as well as acci- 
dent events. 15 refs., 7 figs., 4 tabs. 


21053 (Y/DD-456) Criticality evaluation of Oak Ridge 
Mode! DT-21 packaging with uranium metal. Tollefson, D.A.; 
Moses, S.D. Oak Ridge Y-12 Plant, TN (USA). Jun 1990. 28p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840S21400. (CONF-900608-52: American Nuclear Society 
(ANS) annual meeting, Nashville, TN (USA), 10-14 Jun 1990). Or- 
der Number DE91011145. Source: OSTI; NTIS; INIS; GPO Dep. 
Shipments of fissile and radioactive materials are made in pack- 
aging that is designed, fabricated, assembled, tested, procured, 
used, and maintained in accordance with the provisions cited be- 
low to protect the environment and the health and safety of the 
public and workers. This paper summarizes the criticality safety 
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analysis of the packaging that was prepared in accordance with 
DOE Order 5610.1 for the Oak Ridge Y-12 Plant, Model DT-21 
packaging for uranium metal. The DT-21 packaging with uranium 
metal meets the requirements of 10 CFR 7; and 49 CFR 100-178. 
The packaging consists of a stainless steel 133-1 (30-gal) drum, 
lignocellulosic fiberboard insulation, a stainless steel inner con- 
tainer, fasteners, ethylene propylene elastomeric O-rings, and 
packing material. The contents may consist of up to 30 kg of ura- 
nium with a maximum of 18 kg 2°5U. 4 refs., 9 figs. 
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Refer also to citation(s) 20015, 20016, 20044, 20489, 20662, 
21880, 21883 


21054 (ANL/CP-73023) Fluidelastic instability of loosely 
supported tubes. Cai, Y.; Chen, S.S.; Mulcahy, T.M. Argonne Na- 
tional Lab., IL (USA). [1991]. 9p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
9105116-1: 9. symposium on energy engineering sciences, 
Argonne, IL (USA), 14-15 May 1991). Order Number DE91011836. 
Source: OSTI; NTIS; GPO Dep. 

The supports for heat exchanger tubes are usually plates with 
drilled holes. To facilitate manufacture and to allow for thermal ex- 
pansion of the tubes, small clearances are used between tubes 
and tube supports. When the clearance is relatively large, the tube 
may rattle inside some of the support clearances with small- 
amplitude oscillations. This type of mode, in which some supports 
do not provide effective support, is called tube-support-plate (TSP)- 
inactive mode. An analytical study of fluidelastic instability of 
loosely supported tubes, vibrating in a tube support plate (TSP)- 
inactive mode, is presented based on a bilinear mathematical 
model, which incorporates all motion-dependent fluid forces. De- 
pending on the system parameters, the dynamic response of the 
tube includes periodic, quasiperiodic, and chaotic motions. Analyti- 
cal results are compared with published experimental data; they 
agree reasonably well. 9 rets., 7 figs., 1 tab. 


21055 (CONF-910739-14) Pressure drop and heat transfer 
tor spirally fluted tubes including validation of the role of tran- 
sition. Obot, N.T. (Clarkson Univ., Potsdam, NY (USA). Fluid 
Mechanics, Heat and Mass Transfer Lab.); Esen, E.B.: Snell, K.H.; 
Rabas, T.J. Clarkson Univ., Potsdam, NY (USA). Fluid Mechanics, 
Heat and Mass Transfer Lab. [1991]. 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-89CE90029. From 
ASME/AIChE/ANS national heat transfer conference; Minneapolis, 
MN (USA); 26-31 Jul 1991. Order Number DE91012242. Source: 
OSTI; NTIS; GPO Dep. 

An experimental investigation was carried out to determine the 
pressure drop and heat transfer characteristics for spirally fluted 
tubes in laminar, transitional and turbulent flow of air. It is estab- 
lished that, in the laminar, transitional and turbulent regimes, the 
friction factor for the spirally fluted tube is generally higher than 
that for a smooth tube. The values for the critical Reynolds number 
at the onset of transition to turbulent flow are lower, while the cor- 
responding critical friction factors are higher, than those for a 
smooth tube. Consistent with the expected effect of transition on 
heat transfer, the experimentally determined Nusselt numbers are 
generally higher than the smooth tube values. The results indicate 
that there is a definite connection between transition and the heat 
transfer enhancement. 10 refs., 11 figs. 


21056 (DOE/ER-0484P, pp. 138-140) A computer code for 
three-dimensional transient hydrothermal analysis: Tempest. 
USDOE Office of Energy Research, Washington, DC (USA). Jan 
1991. In Technology ’90. Accomplishments in technology transter 
from DOE and its laboratories. 192p. Order Number DE91005072. 
Source: OSTI; NTIS; INIS. 

Computer graphics that visualize processes inside an ordinary 
teapot may be the key to solving complex problems. such as accu- 
rately mapping air and fluid movement inside buildings, geologic 
formations, and even the human body. Researchers at Pacific 
Northwest Laboratory (PNL) have merged a computer code used in 
the nuclear industry, a teapot, and three-dimensional, stereo com- 
puter graphics to illustrate temperature change and fluid flow as 


water is heated inside a closed environment. The TEMPEST code 
is the result of 12 years of research and application that was ini- 
tially funded through the DOE Division of Reactor Technology. 
TEMPEST stands for Transient Energy Momentum and Pressure 
Equations Solution in Three Dimensions. The code was designed 
to provide data about fluid movement within the cooling system of 
a nuclear reactor. However, TEMPEST is versatile; its many useful 
features support a broad range of applications by enabling users to 
select the modeling capabilities that meet specific analysis require- 
ments. This versatility accommodates extensive engineering 
applications and concept analyses. Computation hydrothermal 
analysis is an invaluable tool for the nuclear, waste-processing, 
and chemical-processing industries and for environmental and 
medical studies. The technique could aid in designs for more 
energy-efficient buildings through improved use of heating and 
cooling systems. Geologists and hydrologists could use TEMPEST 
to monitor the flow of groundwater, underground contaminants, and 
oil. The medical industry could apply the code to improve images 
of flow through intricate parts of the human body or to produce 
more detailed CAT scans. During its long process of development 
and refinement, TEMPEST has amply demonstrated its usefulness. 
More than 75 copies of the code have been provided to universi- 
ties and other organizations by PNL and through the DOE National 
Energy Software Center at ANL. 


21057 (DOE/ER/13913-3) Study of intertacial behavior in 
cocurrent gas-liquid flows: Progress report, May 1, 1990—April 
30, 1991. McCready, M.J. Notre Dame Univ., IN (USA). Dept. of 
Chemical Engineering. Apr 1991. 24p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-88ER13913. Order 
Number DE91013008. Source: OST!: NTIS; GPO Dep. 

As we had discussed previously. understanding of macroscopic 
phenomena in gas-liquid flows will not be achieved until the many 
microscopic events have been characterized. Because we believe 
that some significant progress has been made at identifying the 
causes of specific events (e.g. why a solitary or roll waves forms, 
how side bands and subharmonics arise) we have begun to 
address the question of spatial evolution of disturbances. A correla- 
tion between the amplitude and time period of individual waves is 
identified from measurements of interface tracings at certain flow 
conditions close to neutral stability. This suggests, in agreement 
with weakly nonlinear theories, that a family of steady states can 
simultaneously exist. From tracings taken at two closely spaced lo- 
cations in the flow direction, estimates of the rate at which wave 
forms evolve are made. These distances, which may be greater 
than 20 cm, (>10 wavelengths) provide further support for the idea 
that individual waves may either reach a steady state or oscillate 
around one. A suggested avenue of research is to first get better 
measurements which determine the rate of evolution of finite ampli- 
tude waves, then to examine the mechanism which is determining 
the distribution of steady states. A re-examination of the linear sta- 
bility problem for cocurrent gas-liquid flows is described in which 
the solution to both the temporally and spatially growing waves is 
done. It is found that close to neutral stability, temporal growth 
rates can be converted to spatial growth rates with the group 
velocity. The utility of the complete solution over approximate ana- 
lytical solutions is demonstrated. 10 refs., 6 figs. 


21058 (EGG-M-90383) A parallel algorithm tor solving lin- 
ear equations arising trom one-dimensional network problems. 
Mesina, G.L. EG and G Idaho, Inc., idaho Falls, 1D (USA). Jan 
1991. 11p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO7-761D01570. (CONF-910414—36: International topi- 
cal meeting on advances in mathematics, computation and reactor 
physics, Pittsburgh, PA (USA), 28 Apr - 2 may 1991). Order Num- 
ber DE91012815. Source: OST!; NTIS: INIS; GPO Dep. 
One-dimensional (1-D) network problems, such as those arising 
from 1- D fluid simulations and electrical circuitry, produce systems 
of sparse linear equations which are nearly tridiagonal and contain 
a few non-zero entries outside the tridiagonal. Most direct solution 
techniques for such problems either do not take advantage of the 
special structure of the matrix or do not fully utilize paraliel com- 
puter architectures. We describe a new parallel direct linear 
equation solution algorithm, called TRBR. which is especially de- 
signed to take advantage of this structure on MIMD shared 
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memory machines. The new method belongs to a family of meth- 
ods which split the coefficient matrix into the sum of a tridiagonal 
matrix T and a matrix comprised of the remaining coefficients R. 
Efficient tridiagonal methods are used to algebraically simplify the 
linear system. A smaller auxiliary subsystem is created and solved 
and its solution is used to calculate the solution of the original sys- 
tem. The newly devised BR method solves the subsystem. The 
serial and parallel operation counts are given for the new method 
and related earlier methods. TRBR is shown to have the smallest 
operation count in this class of direct methods. Numerical results 
are given. Although the algorithm is designed for one-dimensional 
networks, it has been applied successfully to three-dimensional 
problems as well. 20 refs., 2 figs., 4 tabs. 


21059 (ETDE-mf-—1785802) The effect of static mixers on 
flow, heat transition and pressure loss in tube heat exchang- 
ers. Kalbitz, H. Technische Univ. Braunschweig (Germany, F.R.). 
Fakultaet fuer Maschinenbau und Elektrotechnik. 24 Apr 1990 
138p. (In German). Order Number DE91785802. Source: OSTI; 
NTIS (US Sales Only). 

Experimental studies of the flow, the heat transition and the 
pressure loss which occur during the use of static mixers in tube 
heat exchangers are carried out. Results show that helical mixers 
divide, shift and reunite the flow whereas mixing bars force an al- 
most radial deflection of the fluid from the axial flow direction and 
lead to an transversal exchange of the fluid from the tube wall to 
the middie of the tube and from there back to the walls. The en- 
ergy balance shows that the use of static mixers in a tube heat 
exchanger usually leads to an increased consumption of energy. If 
the use of mixers is taken into account when designing the tube 
exchanger the heat transfer surface needed is smaller than the 
surface of a tube exchanger without inserts. While this reduces in- 
vestment cost for the heat exchanger there is the additional cost of 
a static mixer to be taken into account. (BR). 


21060 (ETDE-mf—1785808) Analytic solution of the inste- 
tionary temperature field equation for random boundary 
conditions taking inner heat sources into account. Forschungs- 
und Arbeitsberichte aus den Bereichen Baukonstruktion und Bavu- 
physik an der Bergischen Universitaet-GH Wuppertal. Mahler, M. 
Wuppertal Univ. (Gesamthochschule) (Germany, F.R.). Fachbere- 
ich 11 - Bautechnik. 12 Jan 1988 126p. (in German). Order 
Number DE91785808. Source: OSTI; NTIS (US Sales Only). 

This thesis is the first to provide an analytical solution for one- 
dimensional multilayer components under random boundary 
conditions and heat sources. Compared to numerical methods this 
solution is easy to apply and simple to use. It allows to do quick es- 
timates. Even the use of one element gives you solutions for many 
problems of construction physics and when three elements are 
used deviations become negligible. Agreement of theory and labo- 
ratory tests are considerable. The simple calculation of the effect of 
inner heat sources or -sinks is most useful for practical purposes. 
The method could be favourably used for the optimization of floor 
heating, wall heating or power plant- and machine building. (BR). 


21061 (FRCEA-TH-312) Models of thermal transter by radi- 
ation and by conduction, in any geometry, in multiphase 
multicomponent medium. Jeanne, T. CEA Centre d'Etudes Nu- 
cleaires de Cadarache, 13 - Saint-Paul-lez-Durance (France); 
Aix-Marseille-1 Univ., 13 - Marseille (France). Mar 1990. 252p. (in 
French). Order Number DE91787987. Source: OSTI; NTIS (US 
Sales Only). 

A conduction model and a radiation model are proposed for the 
calculation of heat transfer. A multiphase multicomponent medium 
is considered. The conduction model allows the calculation of heat 
exchanges between two configurations. The heat flow from each 
component can be obtained. This model is well adapted to the 
calculation of thermal shocks in an ensembie of materials. The radi- 
ation model shows how the radiative transfers can be calculated in 
a cylinder composed of two opaque surfaces, with the same axis of 
rotation, and separated by a transparent medium. The form factors 
are obtained from Herman and Nusselt methods. The parts of the 
face-to-face surfaces which are seen and not seen are evaluated. 


21062 (IC-90/265) Viscous and Joule heating effects on 
MHD free convection flow with variable plate temperature. 


276 ERA Vol. 16, No. 8 


Hossain, M.A. International Centre for Theoretical Physics, Trieste 
(Italy). Sep 1990. 14p. Order Number DE91633612. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A steady two-dimensional laminar boundary layer flow of a vis- 
cous incompressible and electrically conducting fluid past a vertical 
heated plate with variable temperature in the presence of a trans- 
verse uniform magnetic field has been investigated by bringing the 
effect of viscous and Joules heating. The non-dimensional bound- 
ary layer equations are solved using the implicit finite difterence 
method along with Newton's approximation for small Prandtl 
number chosen as typical of coolant liquid metals at operating tem- 
perature. (author). 10 refs, 2 figs, 1 tab. 


21063 (OEFZS-4571) The dynamics of heat transfer at 
@ turbulent pipe flow. Schmidi, H. Oesterreichisches 
Forschungszentrum Seibersdorf GmbH (Austria). Feb 1991. 86p. 
(in German). Order Number DE91631767. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The temperature distribution of a turbulent pipe flow will be de- 
scribed at a system of differential equation. With changing several 
parameters these equations are solved. (Author) 10 refs. 


21064 (ORNL/TM-11397) Models for heat transport 
through assemblies of unitorm-diameter hollow spheres. 
Yarbrough, D.W.; McElroy, D.L.; Weaver, F.J. Oak Ridge National 
Lab., TN (USA). Apr 1991. 139p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC05-840R21400. Order Number 
DE91012998. Source: OSTI; NTIS; GPO Dep. 

Uniform-diameter thin-wall hollow ceramic spheres are being de- 
veloped as a thermal insulating material. The radial heat flow 
across test beds of the hollow spheres has been measured as a 
function of interstitial gas pressure and temperature for specimens 
with either nitrogen or helium as the interstitial gas. This report 
covers the development of equations used to model the heat flow 
process. The primary modes of heat transfer in this case are 
conduction and radiation. Convection transport is a minor but ap- 
parently not a negligible part of the overall transport. Three models 
have been used to describe 17 experimental data sets obtained for 
combinations of sphere sizes, sphere material, and interstitial gas 
type and pressure. In each case, the experimental data have been 
used to determine parameters appearing in the models. In general, 
the experimental thermal conductivity data for a given bed of 
spheres can be described to better than 10% over the pressure 
range investigated. One of the models which includes a pressure 
explicit function describes the data to set better than 5%. FOR- 
TRAN programs have been written to expedite use of the models 
to describe the data. These programs can be easily modified to 
produce thermal conductivity predictions for untested combinations 
of, for example, sphere size, interstitial gas type and pressure, and 
solid conductivity. The programs have been included in this report. 
13 refs., 19 figs., 7 tabs. 


21065 Vibratory pumping of a tree fluid stream. Merrigan, 
M.A.; Woloshun, K.A. To Dept. of Energy. 27 Dec 1989. USA 
Patent patent application 7-457,461. 24p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. Order 
Number DE91011701. Source: OSTI; NTIS; GPO Dep. 

This invention comprises a vibratory fluid pump having a force 
generator for generating asymmetric periodic waves or oscillations 
connected to one end of one or more fluid conveyance means, 
such as filaments. The opposite ends of the filaments are con- 
nected to springs. Fluid introduced onto the filaments will traverse 
along the filaments according to the magnitude of the positive and 
negative excursions of the periodic waves or oscillations, and can 
be recovered from the filaments. 3 figs. 
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Refer also to citation(s) 19835, 19973, 20274, 20675, 20693, 
20713, 20757, 20822, 20846, 20888, 21085, 21113, 21500, 22263, 
22265, 22266 


21066 (ANL-90/37) Materials evaluation and inspection: 
New methods, materials and dimensions. Nevitt, M.V.; Peter- 
son, N.D. (eds.). Argonne National Lab., IL (USA). Nov 1990. 





133p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract W-31109-ENG-38. (CONF-8909144-: Materials evaluation 
and inspection: new methods, materials and dimensions, Argonne, 
IL (USA), 25-26 Sep 1989). Order Number DE91012304. Source: 
OSTI; NTIS; GPO Dep. 

A conference at Argonne National Laboratory for executives and 
technical personnel in small and medium-size manufacturing com- 
panies summarized how materials evaluation and inspection by 
nondestructive methods are changing and broadening. The appli- 
cation of these rapidly emerging techniques in maintaining and 
improving the quality and competitiveness of manufactured 
products was stressed. Individual papers have been cataloged sep- 
arately. 


21067 (DOE/CE/90029-5) Experimental investigation of 
pressure drop and heat transter tor air flow through enhanced 
tubes: Final report. Obot, N.T.; Esen, E.B. Clarkson Univ., Pots- 
dam, NY (USA). Fluid Mechanics, Heat and Mass Transfer Lab. 
May 1991. 41p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG02-89CE90029. Order Number DE91012151. 
Source: OSTI; NTIS; GPO Dep. 

An experimental investigation of the pressure drop and heat 
transfer characteristics for a smooth tube and various enhanced 
tubes was made. The working fluid for the experiments was air. 
The Reynolds number (Re) was varied between 200 and 50000 to 
provide data for the laminar, transition and turbulent flow regimes. 
Nine enhanced tubes were tested. For the spirally fluted tubes, it is 
established that the friction factor and Nusselt number in laminar, 
transitional and turbulent flow are generally higher than the smooth 
tube values. Using the corresponding states relations that were 
given in a previous report (DOE/CE/90029-2), it is established that 
the reduced heat transfer data for the spirally fluted tubes are coin- 
cident with those for the smooth tube. The validity of the frictional 
law of corresponding states and the existence of a definite connec- 
tion between transition and the heat transfer enhancement have 
been verified experimentally. For the three Hitachi Cable enhanced 
tubes, the results indicate that the behavior with respect to friction 
or heat transfer is about the same as that for the smooth tube in 
laminar flow and the transition region. There is hardly any improve- 
ment in heat transfer up to a Reynolds number of about 10000 and 
only very moderate increases occur at higher Reynolds numbers. 
In turbulent flow, the friction factor is slightly higher than the 
smooth tube value. The three Wieland enhanced tubes are charac- 
terized by transition Reynolds numbers that are considerably 
greater than those for the Hitachi tubes, the spirally fluted tubes or 
the value for the present smooth tube. Consequently, the friction 
factor and Nusselt number are generally lower than the smooth 
tube values within the transition region, with higher values than the 
smooth tube data in turbulent flow. 20 refs., 12 figs., 1 tab. 


21068 (DOE/ER-0484P, pp. 112) New nondestructive eval- 
uation method quantifies chemical/physical properties: 
Solid-state NMR imaging accessory. USDOE Office of Energy 
Research, Washington, DC (USA). Jan 1991. In Technology ’90. 
Accomplishments in technology transfer from DOE and its laborato- 
ries. 192p. Order Number DE91005072. Source: OSTI; NTIS; INIS. 

Despite advances in medical applications, the use of nuclear 
magnetic resonance (NMR) techniques for analyzing solid materials 
has been hampered by their inherently broad spectral line widths. 
A new instrument developed by scientists at Argonne National Lab- 
oratory (ANL) combines the use of high-gradient fields with spectral 
line narrowing techniques to overcome this limitation. The new 
Solid-State NMR Imaging Accessory provides the capability of 
imaging solid materials with a conventional NMR spectrometer. 
The instrument provides a noninvasive/nondestructive means of 
spatially mapping the internal chemical and physical properties of 
solids for materials research. The main components of the imaging 
accessory include a special imaging probe, an IBM-PC-based 
pulse programmer, and a versatile imaging reconstruction software 
package. A variety of specialized techniques for solid-state imaging 
can be implemented conveniently on any existing wide-bore, wide- 
bandwidth NMR spectrometer. The modular design provides the 
flexibility to change or upgrade components. The new imaging ac- 
cessory will be usefu! for materials research, process development, 
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and nondestructive evaluation. Although there are other nonde- 
structive techniques, such as those that use ultrasonics and x-rays 
for physical property evaluation, NMR is the only known technique 
that provides quantitative chemical information. 1 fig. 


21069 (DOE/ER-0484P, pp. 123) Fiberoptic moire interter- 
ometry: FMI 1700 system. USDOE Office of Energy Research, 
Washington, DC (USA). Jan 1991. In Technology '90. Accomplish- 
ments in technology transfer from DOE and its laboratories. 192p. 
Order Number DE91005072. Source: OST]; NTIS; INIS. 

The technique of diffraction moire interferometry, which is used 
for the study and measurement of distortion, stress, and fracture, 
has been an important development in material-properties studies 
during the past decade. However, the traditional diffraction moire 
apparatus is complex and difficult to set up and operate, which lim- 
its the use of the technique to a small number of experienced 
operators. The FiberOptic Moire Interferometry (FMI 1700) System, 
developed at the Idaho National Engineering Laboratory (INEL), is 
a major advance in this analytical technique. Developed in 
response to serious failings of the existing diffraction moire appara- 
tus, this new system uses advanced fiber optic components in a 
compact, portable unit to replace a table full of standard optical de- 
vices. The fiber optic components used in the FM! 1700 System 
are smaller, lighter, and more stable than the discrete components 
normally used. The FMI 1700 System eliminates most of the diffi- 
culty and tedium of preparing for diffraction moire measurements. 
This new system produces better data, requires little experience or 
knowledge of optics, and is convenient to set up, use, and store. 
Compared to the several hours required for an experienced opera- 
tor to prepare for measurement using the older system, the new 
equipment can be set up, aligned, and operating within 20 minutes. 
The convenience of the FMI 1700 System will greatly increase the 
use of this important new measurement technique. 


21070 (INIS-mf-12722, pp. 162-194) Expectation for energy 
selective neutron source based on the current neutron irradie- 
tion study of materials. Kiritani, M. (Nagoya Univ. (Japan)). 
Japan Atomic Energy Research inst., Tokyo (Japan). Mar 1989. 
346p. (CONF-8901207—: JAERI symposium on high energy neu- 
tron source for material research and development, Tokyo (Japan), 
12-13 Jan 1989). In High energy neutron source for material re- 
search and development: Report on JAER/ symposium. Order 
Number DE91713086. Source: OSTI; NTIS (US Sales Only); INIS. 

For an effective utilization of superior characteristics of the en- 
ergy selective high energy neutron source, a consideration was 
made. Electron irradiation with high voltage electron microscopes 
(HVEM), D-T fusion neutron irradiation with rotating target neutron 
source (RTNS-Il), and fission neutron irradiation with fission reac- 
tors were reterred. The expected Energy Selective Neutron Source 
(ESNS) were compared with different types of irradiation facilities 
in regard to energy spectrum, flux stability, temperature control, 
and possibility of in-situ experiments. The excellent performance of 
HVEM electron irradiation, and of RTNS-I! D-T fusion neutron irra- 
diation was exemplified. The possibility of extending these 
excellent performances to the future ESNS experiment was dis- 
cussed. Difficulties in the neutron irradiation experiment with fission 
reactors were exemplified. Shrinkage and growth of these diffficul- 
ties in the ESNS experiment was discussed. Expected advantage 
and limitation of the ESNS was evaluated. Finally the positioning of 
ESNS was made, and the importance of its complementality with 
other facilities was pointed out. (M.T.). 


21071 (LA-UR-91-1587) MESA: A 3-D Eulerian hydrocode 
for penetration mechanics studies. Mandell, D.A.; Holian, K.S.; 
Henninger, R. Los Alamos National Lab., NM (USA). [1991]. 8p. 
DOE Contract W-7405-ENG-36. (CONF-9107105-10: 1991 Ameri- 
can Physical Society (APS) conference on shock compression of 
condensed matter, Williamsburg, VA (USA), 17-20 Jul 1991). Order 
Number DE91013308. Source: OSTI; NTIS; GPO Dep. 

We describe an explicit, finite-difference hydrocode, called 
MESA, and compare calculations to metal and ceramic plate im- 
pacts with spall and to Taylor cylinder tests. The MESA code was 
developed with support from DARPA, the Army and the Marine 
Corps for use in armor/anti-armor problems primarily, but the code 
has been used for a number of other applications. MESA includes 
2-D and 3-D Eulerian hydrodynamics, a number of material 
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strength and fracture models, and a programmed burn high explo- 
sives model. 15 refs., 4 figs. 


21072 (LA-UR-91-1614) Generating strong shock waves 
with a supersonic peristaltic pump. Menikoff, R.; Lackner, K.S. 
Los Alamos National Lab., NM (USA). [1991]. 5p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-9107105—8: 1991 American Physical Society (APS) confer- 
ence on shock compression of condensed matter, Williamsburg, 
VA (USA), 17-20 Jul 1991). Order Number DE91013228. Source: 
OSTI; NTIS. GPO Dep. 

An axially phased implosion of a cylindrical tube with a phase 
velocity exceeding the sound speed of the fill material acts as a 
peristaltic pump which drives a shock wave along the axis. The re- 
gion behind the onset of the phased implosion forms a 
converging-diverging nozzle. When appropriately designed the flow 
approaches a steady state in which the shock is planar and propa- 
gates near the nozzle entrance. The steady-state flow and the 
approach toward it have been derived in a one-dimensional model. 
The steady-state nozzle flow is well characterized: uniform across 
the channel, simple and predictable in the axial direction. The flow 
in the converging section is very stable and not affected by the 
flow in the diverging section. These properties form the basis of an 
alternative shock tube design which is not limited in pressure by 
material strength of the tube wall. Experiments with a simple de- 
sign have corroborated the theoretical predictions. A super-shock 
tube, in which the phased implosion is driven by high explosives, 
can reach extremely high pressures and energy densities. With a 
well characterized drive system, measurements of the steady-state 
shape of the nozzle can be used to determine the equation of state 
along an isentrope behind the axial shock. 5 refs., 4 figs. 


21073 (NASA-TM-103675) Current activities in standardiza- 
tion of high-temperature, low-cycle-tatigue testing techniques 
in the United States. Verrilli, M.J. (National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Research Cen- 
ter); Ellis, J.R.; Swindeman, R.W. National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis Research Center; Oak 
Ridge National Lab., TN (USA). [1990]. 21p. Sponsored by US- 
DOE, Washington, DC (USA); National Aeronautics and Space 
Administration, Washington, DC (USA). DOE Contract AC05- 
840R21400. (CONF-9010335—1: Harmonisation of testing practice 
for high temperature materials, ispra (Italy), 18-19 Oct 1990). Or- 
der Number DE91009926. Source: OSTI; NTIS; GPO Dep. 

American Society for Testing and Materials (ASTM) Standard 
E606-80 is the most often used recommended testing standard for 
low-cycle-fatigue (LCF) testing in the United States. The standard 
was first adopted in 1977 tor LCF testing at room temperature and 
was modified in 1980 to include high-temperature testing practices. 
Current activity within ASTM is aimed at extending the E606-80 rec- 
ommended practices to LCF under thermomechanical conditions, 
LCF in high-pressure hydrogen, and LCF of metal-matrix compos- 
ite materials. This paper discusses interlaboratory testing programs 
conducted to generate a technical base for modifying E606-80 for 
the aforementioned LCF test types. 5 refs., 10 figs., 1 tab. 


21074 (ORNL/ATD-42) Composite heat damage spectro- 
scopic analysis: Part 1, Mechanical testing of IM6/301-6 
laminates: Part 2, Laser-pumped fluorescence spectroscopic 
studies on IM6/3501-6 laminates: Part 3, Diffuse reflectance in- 
trared fourier transform spectroscopic studies on IM6/3501-6 
laminates. Janke, C.J. (Oak Ridge National Lab., TN (USA)); 
Muhs, J.D.; Wachter, E.A.; Ziegler, R.E.; Powell, G.L.; Smyri, N.R.; 
Philpot, H.E. Oak Ridge National Lab., TN (USA). Sep 1990. 85p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91013025. Source: OSTI; 
NTIS; GPO Dep. 

The Oak Ridge National Laboratory/Applied Technology Division 
(ORNL/ATD) has successfully demonstrated the unique applicabil- 
ity of two spectroscopic techniques that possess the capability of 
detecting heat damage in IM6/3501-6 laminates and correlation of 
this damage with the residual mechanical-strength properties. The 
results on the diffuse reflectance infrared fourier transform (DRIFT) 
and laser-pumped fluorescence (LPF) spectroscopic techniques, 
which are capable of rapid, in-service, non-destructive detection 
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and quantitation of heat damage in IM6/3501-6 laminates, is pre- 
sented. Both of these techniques have been shown to be quite 
effective at probing the elusive and complex molecular changes 
that take place in IM6/3501-6 laminates subjected to varying de- 
grees of thermal degradation. Using LPF or DRIFT techniques, it 
has been shown that laminates having different thermal histories 
can be readily differentiated from one another due to their charac- 
teristic “fingerprint” spectral features. The effects of short-term, 
elevated temperature heating on the room-temperature 
compressive interlaminar-shear, and flexural strengths and room- 
temperature shore-D hardness properties of “dry” and “wet” 
preconditioned IM6/3501-6 laminates are discussed. Additionally, 
the geometrical changes and percent-weight-loss measurements of 
IM6/3501-6 laminates that accompany heat damage are also 
examined. It was found that below a certain temperature/time ex- 
posure threshold, these laminates visually and microscopically 
appeared to be undamaged but, in fact, may have lost a significant 
percentage of their original strength. In addition, laminates that 
were exposed above the temperature/time exposure threshold suf- 
tered dramatic geometrical changes and large amounts of weight 
loss. 32 refs., 39 figs., 10 tabs. 


21075 Resonant ultrasound spectrometer. Migliori, A.; Viss- 
cher, W.M.; Fisk, Z. To Dept. of Energy. 12 Sep 1989. USA Patent 
patent application 7-406,007. 51p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91011592. Source: OSTI; NTIS; GPO Dep. 

An ultrasound resonant spectrometer determines the resonant 
frequency spectrum of a rectangular parallelepiped sample of a 
high dissipation material over an expected resonant response fre- 
quency range. A sample holder structure grips corners of the 
sample between piezoelectric drive and receive transducers. Each 
transducer is mounted on a membrane for only weakly coupling 
the transducer to the holder structure and operatively contacts a 
material effective to remove system resonant responses at the 
transducer from the expected response range, i.e., either a mate- 
rial such as diamond to move the response frequencies above the 
range or a damping powder to preclude response within the range. 
A square-law detector amplifier receives the response signal and 
retransmits the signal on an isolated shield of connecting cabling to 
removing cabling capacitive effects. The amplifier also provides a 
substantially frequency independent voltage divider with the receive 
transducer. The spectrometer is extremely sensitive to enable low 
amplitude resonance to be detected for use in calculating the elas- 
tic constants of the high dissipation sample. 7 figs. 


21076 (SA-FOU-89-08) Ultrasonic determination of the size 
of defects. Zetterwall, T. SKI; Ni. Swedish Plant Inspectorate, 
Stockholm (Sweden). [1989]. 62p. (In Swedish, English). Order 
Number DE91633640. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper presents results from a study of ultrasonic testing of 
materials. The main topic has been the determination of the size, 
length and deep, of cracks or defects in stainless steel plates. 
(K.A.E). 
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Refer also to citation(s) 20431, 20504, 20507, 20508, 20512, 
20513, 20515, 20521, 20525, 20528, 20534, 20563, 20564, 20566, 
21021, 21022 


21077 (ETDE-mf-—1785610) Studies at the pressurized 
fluidized-bed combustor in the cogeneration plant of Aachen 
University. Final report. Ewes, |.; Goermar, H.; Verweyen, N. 
Technische Hochschule Aachen (Germany, F.R.). Lehrstuhl fuer 
Waermeuebertragung und Klimatechnik; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.). Aug 1990 83p. 
(In German). Contract BMFT 0321272B. Order Number 
DE91785610. Source: OSTI; NTIS (US Sales Only). 

In the cogeneration plant at Aachen University of Technology a 
pressurized fluidized-bed combustor with a thermal output of 40 
MW has been installed. To get more detaillied information on the 
behaviour of this steam-generation-technology experimental and 
theoretical studies have been carried out at this combustor. Be- 
neath the overall operation behaviour several specific aspects on 





emission control, heat transfer characteristics and combustion phe- 
nomena were studied. Furthermore the flue gas filtration and the 
erosion of the in-bed tube bank have been considered. (orig.) With 
17 refs., 6 tabs., 44 figs. 
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21078 (ETDE/JP-mf—1787773) Searching problmes in ge 
ofront project.: Mainly form standpoint of ground and rock 
engineering. Muroran Inst. of Tech., Hokkaido (Japan). 30 Nov 
1990 21p. (In Japanese). Order Number DE91787773. Source: 
OSTI; NTIS (US Sales Only). 

Utilization of the underground space can be made available pro- 
vided that the underground space is constructed, and its long-term 
safety is assured. Constructing an underground space in diversified 
rock conditions requires accumulation of scientific technologies in 
many areas. For an underground space utilization in Hokkaido, 
there should be works applied as its own including development 
and effective utilization of new energies, when viewed from utilizing 
the regionalism, such as climatic and geographical conditions, and 
industrial features. Results from these efforts may provide predic- 
tions on possibilities that can develop into technologies applicable 
widely to northern regions. For the purpose of searching technolog- 
ical problems surrounding the geofront project from the above 
viewpoint, Muroran University of Engineering has held a sympo- 
sium in 1990 to discuss survey methods, underground water 
problems, and excavation methods on five presentations relating to 
the geofront project. 


21079 (ETDE/JP-mf-1787773, pp. 1-3) Development of deep 
underground sapce in metropolitan. Kuriyagawa, M. (National 
Research Inst. for Pollution and Resources, Tsukuba (Japan)). 
Muroran Inst. of Tech., Hokkaido (Japan). 30 Nov 1990. 2p. (in 
Japanese). In Searching problems in geofront project: Mainly form 
standpoint of ground and rock engineering. Order Number 
DE91787773. Source: OSTI; NTIS (US Sales Only). 

To solve problems in Metropolitan, the Technical Department of 
the Ministry of International Trade and Industry started a develop- 
ment study project to build an underground space. The pian is for 
7 years from 1989 and the budget is 16 billion yen. The purpose of 
this project is to make cultural and comercial facility, energy 
production, storage, supply facility, and re-production facility of in- 
dustry waste and water waste for the betterment of nation ' life. 
Concreatly, building stable dorm space sized 50m in diameter and 
heighth of 30m. This project is excuted by both public and private 
study labs. 


21080 $(ETDE/JP-mf-1787773, pp. 4-6) Present situation and 
future ideas of Gio Front project related survey and testing 
method. Mori, H. (Kiso-Jiban Consultants Co. Ltd., Tokyo (Japan)). 
Muroran Inst. of Tech., Hokkaido (Japan). 30 Nov 1990. 2ip. (In 
Japanese). In Searching problems in geofront project: Mainly form 
standpoint of ground and rock engineering. Order Number 
DE91787773. Source: OSTI; NTIS (US Sales Only). 

Many developed and used conventional survey methods are ap- 
plicable for Gio Front project related survey. However, more 
complicated measuring instruments might be in need under the 
deeper and defficult situations. The figure adjustment and the anal- 
ysis in the simulation have to be carefully studied as this project is 
nothing like the previous architectual experience. Because of the 
purpose of this project, it is very important to consider about envi- 
ronmental care not only the blue print and the building methods of 
underground space. 


21081 (ETDE/JP-mf-1787773, pp. 7-11) Underground water 
engineering problems associated in underground space uti- 
lization. Fujima, S. (Muroran Inst. of Technology, Hokkaido 
(Japan)). Muroran Inst. of Tech., Hokkaido (Japan). 30 Nov 1990. 
2ip. (in Japanese). In Searching problems in geofront project: 
Mainly form standpoint of ground and rock engineering. Order 
Number DE91787773. Source: OSTI; NTIS (US Sales Only). 

This paper classifies an available underground space into an 
aquifer and rock-bed, and describes the problems relating to caicu- 
lating the underground constants, most important in estimating the 
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degree of effects of an underground space development to an un- 
derground water environment. Today, utilization of underground 
spaces at a great depth being expected to rapidly advance, it is in- 
dispensable to perform simulation analyses on underground water 
flows prior to starting a development work to prevent underground 
water disturbances, and estimate the degree of its effects. To 
analyze flow prevailing equations using simulation models, under- 
ground water constants, such as water permeation coefficient and 
water storage coefficient must be evaluated initially. A method to 
obtain a water permeation coefficient at a source location includes 
a single drill test and a water up-lift test using multiple wells. The 
storage coefficient indicates an amount of water discharged from a 
unit volume of an aquifer as a result of pumping, and if water is 
absent, the effective space ratio can be used as the storage coeffi- 
cient as it is. What is urgently required is concentrated survey and 
research on the underground constants. 5 refs., 2 tabs. 


21082 (ETDE/JP-mf—1787773, pp. 12-15) Problems in exca- 
vating underground space. Sato, K. (Muroran inst. of Technology, 
Hokkaido (Japan)). Muroran Inst. of Tech., Hokkaido (Japan). 30 
Nov 1990. 21p. (in Japanese). In Searching problems in geofront 
project: Mainly form standpoint of ground and rock engineering. 
Order Number DE91787773. Source: OSTI; NTIS (US Sales Only). 

Construction of an underground space which varies greatly in 
depth and size is rearranged from the standpoint of excavation en- 
gineerings, and its problems are indicated. A geodome can not be 
realized even if excavation technologies presently utilizable are ap- 
plied as they are now. This is one reason why the geodome is 
regarded as an unxplored technology. The technologies, achieved 
their advancement in the course of underground developments in 
urban areas, include: continuous construction, of underground 
walls, shielded tunnel excavation machines, NATMI process used 
in soft ground, large-scale under pinning, present position measur- 
ing technique, and control technique of excavation equipment. 
However, these technologies can be used only as an auxiliary 
means in a geodome excavation. Excavation of access pits in a 
geodome can be dealt with using the conventional technologies. 
For excavating the main part, rock bolts will be first disposed to re- 
inforce the ground around the dome. The main part will be 
excavated using a water-fill process. Excavation machines and tim- 
bering devices will be either remotely controlled or fully automatic. 
It is certainly hoped that the technologies will be developed toward 
the next century. 2 refs. 


21083 (ETDE/JP-mt-1787773, pp. 16-18) New utilization val- 
ues of mines. Ishijima, Y. (Hokkaido Univ., Sapporo (Japan). 
Faculty of Engineering). Muroran inst. of Tech., Hokkaido (Japan). 
30 Nov 1990. 21p. (In Japanese). In Searching problems in 
geofront project: Mainly form standpoint of ground and rock engi- 
neering. Order Number DE91787773. Source: OSTI; NTIS (US 
Sales Only). 

This paper first introduces the current state of new utilization of 
mines, and then arranges the problems, and estimates the future 
possibilities based on these works. Developing an underground to 
a great depth is not easy, as it requires a huge amount of cost and 
time even for a survey only. Moreover, access has already been 
made to a depth that can be possibly attained. Presently, utilization 
of mines making most use of these advantages is under progress 
in the following two ways: one is the use as underground experi- 
ment facilities and demonstration test facilities, including from 
proton decay experiment, micro gravity experiment using long and 
large pits, and underground storage of compressed air, to a 
demonstration plant for gas turbine power generation system, and 
underground researches for stratum science. Another use is under- 
ground disposal of wastes, including urban refuses, compressed 
incineration ashes, neutralized products, fly ashes, and incineration 
residues from industrial wastes. Once the stratum disposal engi- 
neerings is established, the stratum disposal will be the new and 
full-fledged objective for mines. 


21084 (SAND-91-0107C) Blasting induced rock motion 
modeling including gas effects. Preece, D.S. (Sandia 
National Labs., Albuquerque, NM (USA)); Knudsen, S.D. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 8p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-9104227-2: 24. oil shale symposium, Golden, CO (USA), 
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23-24 Apr 1991). Order Number DE91012010. Source: 
NTIS; GPO Dep. 

A method has been developed to simulate coupled gas flow and 
rock motion in a blasting situation. The method relies on gas flow 
calculations using a finite difference Fiux-Corrected Transport 
(FCT) solver and sphere motion calculations using DMC (Distinct 
Motion Code). The coupling occurs when the porosity field used in 
the gas flow calculation is calculated using the current positions of 
the spheres and the flowing gas is used to calculate the loads on 
the spheres. The example calculation shows that the capability is 
in place and works reasonably well when compared with field ex- 
periments in terms of surface velocities, general rock motion and 
muck pile shape. Having this capability in place will allow explosive 
properties to be included in rock motion calculations. Rock motion 
simulations will be based on the actual physics that occurs in a 
blast instead of using force-time or velocity-time histories as has 
been done in the past. A capability that will be added in the near 
future will allow the viscosity terms to vary with pressure as actu- 
ally occurs instead of remaining constant. Since very high 
pressures exist in the blastwell and in its’ immediate vicinity this 
should have a significant effect on the gas flow. It will allow the 
calculations to be performed with a higher mean particle size which 
will reduce the heat transfer effects. 11 refs., 13 figs., 2 tabs. 
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21085 (ETDE-IT-91-37) Effect of process parameters on 
hardness and toughness of EB weids tor offshore structures. 
Festa, R.; Bigagli, F.; Dalmastri, B.; Hinz, L.; Marinelli, P.; Masper- 
oni, A.; Nenci, F. ENEA, Casaccia (Italy). Centro Ricerche Energia. 
1990. 11p. (CONF-900955-2: 2. international conference on power 
beam technology: laser and electronic beam conterence, Stratford- 
upon-Avon (UK), 23-26 Sep 1990). Order Number DE91790790. 
Source: OSTI; NTIS (US Sales Only). 

From 2. international conference on power beam technology; 
Strattord, Great Britain (23-26 Sep 1990). 

The feasibility of EB welds for offshore structures is investigated. 
The influence of material composition and welding parameters on 
hardness, impact energy and microstructure is analysed. Most of 
the experimental work was carried out by changing only one param- 
eter at a time. It evidenced that both welding speed and weld width 
affect the cooling time from 800 to 500 degrees C and that particu- 
lar care has to be payed to the steel chemistry and the cooling 
time in order to fulfil both hardness and CV energy requirements. 


4250 Power Cycles 
Refer also to citation(s) 19909 
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Refer also to citation(s) 20405, 20406, 20680, 20691, 20813, 
20814, 20857, 20884, 21033, 21226, 21231, 21295, 21316, 21354, 
21355, 21356, 21358, 21359, 21360, 21361, 21475, 21479, 21487, 
21510, 21522, 21523, 22090, 22093 


21086 (DOE/ER-0484P, pp. 115-117) Assembly test chips 
meet crucial need in semiconductor industry: Test chips mon- 
Ror packaging of semiconductors. USDOE Office of Energy 
Research, Washington, DC (USA). Jan 1991. In Technology ’90. 
Accomplishments in technology transfer from DOE and its laborato- 
ries. 192p. Order Number DE91005072. Source: OSTI; NTIS; INIS. 

In the semiconductor industry, the packaging of semiconductor 
chips is as competitively important as the initial design and fabrica- 
tion of a semiconductor component. Packaging, which takes place 
after the individual chips are cut from the wafer on which they are 
fabricated, includes mounting the chip on a metal or ceramic sub- 
strate, making electrical connections, attaching a covering, and 
finally encapsulating or sealing the package for protection. During 
these processes, chips can suffer various kinds of damage, and 
pinpointing the cause of the damage is extremely difficult. Now, a 
series of increasingly elaborate assembly test chips developed by 
Sandia National Laboratories (SNL) could provide an alternative to 
the current expensive method of testing, dramatically reducing the 
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number of chips lost to destructive testing methods. These test 
chips can be used to monitor circuits in the field for possible fail- 
ure, or to monitor or evaluate the assembly and packaging process 
itself. They can also reveal the origin of problems even after pack- 
aging and assembly have made the microcircuits inaccessible to 
direct observation. Developed initially for use by SNL and the 
DOE, the design of the assembly test chips will be made available 
to US microelectronics companies for fabrication and use in their 
own assembly and packaging operations. By focusing on the de- 
sign of an evolving series of test chips, SNL is trying to move 
manufacturing technology in a new direction. The largest US micro- 
electronics companies have made and used assembly test chips, 
but those chips usually had only one or two types of sensors and 
were used in the development of a single product. Demand for 
those test chips was too small to justify development and refine- 
ment of a multipurpose test chip. Efforts at SNL could encourage 
wider manufacture and use of assembly test chips. One of the 
goals of the developmental work at SNL is to transfer test-chip and 
sensor technologies to US industry. 


21087 (DOE/ER—0484P, pp. 117-119) Plasma and neutral 
sources for etching: The oxygen beam source. USDOE Office 
of Energy Research, Washington, DC (USA). Jan 1991. In Technol- 
ogy ‘90. Accomplishments in technology transfer from DOE and its 
laboratories. 192p. Order Number DE91005072. Source: OSTI; 
NTIS; INIS. 

Plasma ions are the basis of much semiconductor processing, 
and superthermal atomic oxygen beams are needed to test erosion 
resistance of materials for use on spacecraft in low earth orbit. For 
these purposes, the Oxygen Beam Source (OBS) Project at the 
Princeton Plasma Physics Laboratory (PPPL) has designed and 
built new plasma (ion) and low-energy neutral-beam (reactive 
atom) sources that have advantages when compared to other de- 
vices. These developments were based on knowledge gained in 
plasma-surface and radio-frequency heating studies in fusion de- 
vices. These new sources should find applications in industrial 
microfabrication and materials modification. The OBS device has a 
number of properties that makes it an attractive alternative to exist- 
ing plasma etching devices. First, the lower-hybrid source can be 
used as a remote plasma source located upstream from the water. 
Second, there is nearly independent contro! over two key parame- 
ters required for ion etching: ion flux and energy. Third, the plasma 
ions are produced with low energy, the accelerated plasma is 
highly anisotropic, and the source can be pulsed for use in intense 
etching without heating of sensitive components. Finally, the 
plasma can be flared out upstream by shaping the magnetic field 
and may be steered to aid in providing higher uniformity. Applica- 
tion of the OBS to the production of semiconductors was 
demonstrated by anisotropic etching of photoresist. Energetic neu- 
tral atoms are selectively reactive with different materials and may 
have application in microfabrication to eliminate electric charge 
buildup where deleterious to the surface. Furthermore, little is 
known at present of the relative merits of neutral etching compared 
to ion etching for selectivity problems, primarily due to the lack of 
high-intensity sources of neutrals with beam-like characteristics. 


21088 (ETDE-IT-91-28) Excimer lasers. Letardi, T. ENEA, 
Frascati (Italy). Centro Ricerche Energia. 1990. 84p. (In Italian). 
Order Number DE91790765. Source: OSTI; NTIS (US Sales Only). 

In addition to the design and performance aspects of excimer 
lasers, this manual considers the following: methods of pumping 
(self-pumping, electron beam pumping, etc.), gas recirculation sys- 
tem, non-conventional characteristics, low divergence laser beams, 
ultra-short pulses, long pulses, sources typology (narrow spectral 
band, high energy per pulse, high average power), ENEA (italian 
Commission for Nuclear and Alternative Energy Sources) research 
activities (source R and D, laser diagnostics, mathematical model- 


ling). 
21089 


(KCP-613-4557) Rework of parylene coated printed 
wiring assemblies. Williams, J.O. Allied-Signal Aerospace Co., 
Kansas City, MO (USA). Kansas City Div. Apr 1991. 12p. Spon- 


sored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00613. Order Number DE91012313. Source: OSTI; 
NTIS; GPO Dep. 





This document describes the recommended method for rework- 
ing parylene coated Printed Wiring Assemblies (PWAs). Special 
training is required to successfully rework PWAs that are parylene 
coated. Parylene coating rework should not be attempted on pro- 
duction units unless successful parylene coating removal has been 
completed on non-production assemblies. The rework procedures 
described in this document are recommended for normal parylene 
rework. Special situations may dictate slight deviation from the 
methods described herein. 4 figs. 


21090 (LA-UR-91-1077) Tunable excimer lasers. Sze, R.C. 
Los Alamos National Lab., NM (USA). [1990]. 7p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-901293—1: International conference on lasers ‘91, San 
Diego, CA (USA), 3-7 Dec 1990). Order Number DE91011399. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The wide bandwidth nature of the rare-gas halide excimer transi- 
tions allow reasonable tuning of the laser oscillation wavelength 
that makes it useful for a number of applications. At the same time 
this wide bandwidth makes narrow band operation difficult and spe- 
cial techniques are needed to insure narrow frequency lasing as 
well as absolute frequency resettability. The author discusses 
briefly some of the classical frequency narrowing techniques and 
then goes on to some recent work that require lasers of special 
frequency characteristics for special applications including KrF 
laser fusion. 


21091 (LBL-28889) Photolithographically patterened thin- 
film multilayer devices of YBa2Cu,07_,. Kingston, JJ.; 
Welistood, F.C.; Quan, D.; Clarke, J. Lawrence Berkeley Lab., CA 
(USA). Sep 1990. 5p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00098. (CONF-900944—47: Ap- 
plied superconductivity conference, Aspen, CO (USA), 24-28 Sep 
1990). Order Number DE91012350. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We have fabricated 


thin-film YBa2Cu307_,-SrTiO3- 


YBa2Cu307_, multilayer interconnect structures in which each in 
situ laser-deposited film is independently patterned by photolithog- 


raphy. In particular, we have constructed the two key components 
necessary for a superconducting multilayer interconnect technol- 
ogy, crossovers and window contacts. As a further demonstration 
of the technology, we have fabricated a thin-film flux transformer, 
suitable for use with a Superconducting QUantum Interference De- 
vice (SQUID), that includes a ten-turn input coil with 6um linewidth. 
Transport measurements showed that the critical temperature was 
87K and the critical current was 135 yA at 82K. 7 refs., 6 figs. 


21092 (LBL-28890) Thin-film flux transformers of 
YBa,Cu,0,_,. Wellstood, F.C. (Lawrence Berkeley Lab., CA 
(USA)); Kingston, J.J.; Ferrari, M.J.; Clarke, J. Lawrence Berkeley 
Lab., CA (USA). Sep 1990. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO3-76SF00098. (CONF- 
900944—48: Applied superconductivity conference, Aspen, CO 
(USA), 24-28 Sep 1990). Order Number DE91012363. Source: 
OSTI; NTIS; GPO Dep. 

Using a three-layer in situ laser deposition process, we have 
constructed superconducting thin-film flux transformers of 
YBazCu.07_, (YBCO). The transformers are designed for efficient 
coupling to a planar thin-film de SQUID, have 0.7cm* magnetic 
field pickup areas, and 10-turn input coils. When coupled to a low 
transition temperature (T.) SQUID, the resulting hybrid magne- 
tometer exhibits excess low frequency flux noise which arises in 
the transformer. This noise depends on the geometry of the flux 
transformer, and the observed behavior agrees with model calcula- 
tions of the expected contribution from flux motion in the YBCO. 
The hybrid magnetometer attains a magnetic field sensitivity of 
about 0.9pTHz~—1/2 at 1Hz with the transformer at 60K; the rms 
noise decreases as 1/f'/ up to a frequency f = 1kHz. We believe 
that the sensitivity is high enough for use, for example, in magne- 
tocardiography. 14 refs., 3 figs. 


21093 (LBL-—28892) High-T- thin-film magnetometer. Miklich, 
A.H. (Lawrence Berkeley Lab., CA (USA)); Wellstood, F.C.; 
Kingston, J.J.; Clarke, J.; Colclough, M.S.; Cardona, A.H.; Bourne, 
L.C.; Olson, W.L.; Eddy, M.M. Lawrence Berkeley Lab., CA (USA). 
Sep 1990. 5p. Sponsored by USDOE, Washington, DC (USA). 
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DOE Contract AC03-76SF00098. (CONF-900944—42: Applied su- 
perconductivity conference, Aspen, CO (USA), 24-28 Sep 1990). 
Order Number DE91011828. Source: OSTI; NTIS; GPO Dep. 

We have constructed and tested high-T-magnetometers by cou- 
pling a high-T.thin-film Superconducting QUantum Interference 
Device (SQUID) to two different high-T-thin-film flux transformers. 
The SQUID was made from Tl,CaBazgCu2QOg,, films grown on 
MgO, with junctions consisting of native grain boundaries. The flux 
transformers were made from YBazCu3;07_,, and each had 10- 
turn input coils and a single-turn pickup loop. The first transformer, 
which was patterned with a combination of shadow masks and 
photolithography, yielded a magnetic field gain of about —7.5, func- 
tioned up to 79 K, and gave a magnetic field sensitivity By (10 Hz) 
= 3.1 pT Hz—'/2at 38 K. The second transformer, which was pat- 
terned entirely by photolithography, yielded a gain of about —8.7, 
functioned up to 25 K, and had a sensitivity By (10 Hz) = 3.5 pT 
Hz-'/2 at 4.2 K. In both cases, the limiting noise arose in the 
SQUID. 10 refs., 5 figs., 1 tab. 


21094 (LBL-29588) The effect of the quantum susceptance 
on the gain of superconducting quasiparticle mixers. Mears, 
C.A. (California Univ., Berkeley, CA (USA). Dept. of Physics); Hu, 
Qing; Richards, P.L. Lawrence Berkeley Lab., CA (USA). Sep 
1990. 6p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC03-76SF00098. (CONF-900944—46: Applied supercon- 
ductivity conference, Aspen, CO (USA), 24-28 Sep 1990). Order 
Number DE91012352. Source: OST!; NTIS; GPO Dep. 

A detailed analysis of the effects of the quantum susceptance on 
the performance of superconductor-insulator-superconductor (S!S) 
mixers is performed. We find that the principal effects of the quan- 
tum susceptance is to change the dc bias at which optimum 
coupling of the signal to the mixer occurs, and to change the out- 
put admittance at the IF frequency, thus changing the available 
gain. 13 refs., 6 figs. 


21095 (LBL-29794) High-T-thin-fllm microelectronics. 
Clarke, J. (Lawrence Berkeley Lab., CA (USA)); Quan, Du; Ferrari, 
M.J.; Miklich, A.H.; Kingston, J.J.; Wellstood, F.C.; Colclough, M.S. 
Lawrence Berkeley Lab., CA (USA). Nov 1990. 10p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO03-76SF00098. 
(CONF-901169~-7: 3. international symposium on superconductiv- 
ity, Sendai (Japan), 6-9 Nov 1990). Order Number DE91012340. 
Source: OSTI; NTIS; GPO Dep. 

A complete microelectronics technology based on high-transition 
temperature superconducting thin films requires two key compo- 
nents: a reproducible Josephson weak link and multilayer process 
for interconnects. Although many kinds of weak link have been 
studied, none is yet satisfactory for circuits involving more than a 
few elements. On the other hand, a Viable, interconnect technology 
has been developed in which two YBa2Cu307_, films may be 
either electrically isolated or connected via a superconducting con- 
tact. The junctions and interconnect technology have been used to 
produce magnetometers involving a flux transformer with a 
muttiturn input coil coupled to a de Superconducting QUantum In- 
terference Device. 36 refs., 6 figs. 


21096 (LBL-30573) Superconducting bolometers: High- 
T-and low-T,. Richards, P.L. Lawrence Berkeley Lab., CA (USA). 
Apr 1991. 8p. Sponsored by USDOE. Washington, DC (USA). 
DOE Contract AC03-76SF00098. (CONF-9104234—1: Supercon- 
ductivity applications for infrared and microwave devices |! 
conference, Orlando, FL (USA), 1-5 Apr 1991). Order Number 
DE91011830. Source: OSTI; NTIS; GPO Dep. 

A description is given of recent work at Berkeley on supercon- 
ducting detectors and mixers for infrared and millimeter 
wavelengths. The first report is a review article which summarizes 
the status of development of superconducting components for in- 
frared and millimeter wave receivers. Next, a report is given on 
measurements and theoretical modeling of the absorptivity (surface 
resistance) of high quality epitaxial films of the high- 
Tesuperconductor YBCO from 750 GHz to 21 THz. The next report 
describes measurements of the thermal boundary resistance be- 
tween YBCO films and various substrates. This resistance is much 
larger than expected from the acoustic impedance mismatch model 
and gives a thermal time constant in the nanosecond range for 


ERA Vol. 16, No. 8 281 





42 ENGINEERING 
4260 Components, Electron Devices and Circuits 


typical YBCO films. Then, there are reports on the design and ex- 
perimental performance of two different types of high-T-bolometric 
detectors. One is a conventional bolometer with a gold-black ab- 
sorber. The other is an antenna coupled microbolometer. The 
properties of a low-T.-microbolometer are also described. The last 
reports describe accurate measurements and also theoretical mod- 
eling of an SIS quasiparticle waveguide mixer for W-band which 
uses very high quality Ta junctions. The best mixer noise is only 
1.3 times the quantum limit. Both the mixer gain and the noise are 
in quantitative agreement with the quantum theory. 14 refs. 


21097 A non-intrusive beam power monitor for high power 
pulsed or continuous wave lasers. Hawsey, R.A.; Scudiere, M.B. 
To Dept. of Energy. 26 Sep 1989. USA Patent patent application 7- 
412,713. 12p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC05-840R21400. Order Number DE91011615. 
Source: OSTI; NTIS; GPO Dep. 

A system for monitoring the output of a laser is provided in 
which the output of a photodiode disposed in the cavity of the laser 
is used to provide a correlated indication of the laser power. The 
photodiode is disposed out of the laser beam to view the extrane- 
ous light generated in the laser cavity whose intensity has been 
found to be a direct correlation of the laser beam output power 
level. Further, the system provides means for monitoring the phase 
of the laser output beam relative to a modulated control signal 
through the photodiode monitor. 4 figs. 


21098 X-ray lasers and methods utilizing two component 
driving illumination provided by optical laser means of rela- 
tively low energy and small physical size. Rosen, M.D.; 
Matthews, D.L. To Dept. of Energy. 18 Oct 1989. USA Patent 
patent application 7-423,165. 33p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91011646. Source: OSTI; NTIS; GPO Dep. 

It is an object of this invention to provide an X-ray laser that is 
driven by an optical laser or lasers of relatively low energy and 
small physical size. Another object of this invention is to provide a 
method of driving an X-ray laser with an optical laser or lasers of 
relatively low energy and small physical size. Additional objects, 
advantages and novel features of the invention are set forth in part 
in the description included in this report. The objects and advan- 
tages of the invention may be realized and attained by means of 
the instrumentalities and combinations particularly pointed out in 
the appended claims. 8 figs. 


21099 Static contrast enhancement layer for photolitho- 
graphic processes. Renschler, C.L. To Dept. of Energy. 1 Nov 
1989. USA Patent patent application 7-430,202. 15p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
Order Number DE91011673. Source: OSTI; NTIS; GPO Dep. 

In the ever expanding microelectronic industry, there is a con- 
stant demand for improved photolithographic techniques useful in 
the manufacture of integrated circuits and the like. Over the years, 
however, the linewidths of structures patterned for microelectronic 
fabrication have continued to decrease. At present, 0.8 um lines 
and spaces are now imaged in commercial production and much 
smaller features are predicted for the near future. These feature 
sizes represent a significant drop below the previously predicted 
limit of optical lithography, originally thought to be around 1.25 um. 
These advances have been due in large part to the extensive 
worldwide research effort in improved optical patterning techniques. 
One of the more significant developments in optical patteming has 
been the advent of contrast enhancement layer lithography. A 
Static stable contrast enhancement layer is provided for improving 
the resolution possible in photolithographic processes which com- 
prises a photoacid generator such as an onium salt and acid-base 
indicator dye such as methyl yellow incorporated into a polymeric 
binder. The contrast enhancement layer is coated onto a conven- 
tional photoresist, and upon exposure to light in the appropriate 
absorption range, the salt undergoes a transformation to a strong 
Bronsted acid which will then bleach the indicator dye. The system 
is particularly designed so that an in situ contact mask is formed in 
a first deep UV exposure which is used to mask light projected 
upon the photoresist at a second wavelength. The present inven- 
tion allows for exposure using deep UV sources without the need 
for the development of new photoresist chemistry. 1 fig. 
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21100 Method and apparatus for forming high-critical- 
temperature superconducting layers on flat and/or elongated 
substrates. Ciszek, T.F. To Dept. of Energy. 7 Nov 1989. USA 
Patent patent application 7-432,938. 31p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-83CH10093. Order 
Number DE91011668. Source: OSTI; NTIS; GPO Dep. 

An elongated, flexible superconductive wire or strip is fabricated 
by pulling it through and out of a melt of metal oxide material at a 
rate conducive to forming a crystalline coating of superconductive 
metal oxide material on an elongated, flexible substrate wire or 
strip. A coating of crystalline superconductive material, such as 
Bi2SroCaCuzOg, is annealed to effect conductive contact between 
adjacent crystalline structures in the coating material, which is then 
cooled to room temperature. The container for the melt can accom- 
modate continuous pass-through of the substrate through the mett. 
Also, a second pass through container can be used to simultane- 
ously anneal and overcoat the superconductive coating with a hot 
metallic material, such as silver or silver alloy. A hollow, elongated 
tube casting method of forming an elongated, flexible superconduc- 
tive wire includes drawing the melt by differential pressure into a 
heated tubular substrate. 8 figs. 


21101 High voltage elecirical amplifier having a short rise 
time. Christie, D.J.; Dallum, G.E. To Dept. of Energy. 7 Dec 1989. 
USA Patent patent application 7-447 ,454. 29p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
Order Number DE91011657. Source: OSTI; NTIS; GPO Dep. 

A circuit, comprising an amplifier and a transformer is disclosed 
that produces a high power pulse having a fast response time, and 
that responds to a digital control signal applied through a digital-to- 
analog converter. The present invention is suitable for driving a 
component such as an electro-optic modulator with a voltage in the 
kilovolt range. The circuit is stable at high frequencies and during 
pulse transients, and its impedance matching circuit matches the 
load impedance with the output impedance. The preferred embodi- 
ment comprises an input stage compatible with high-speed 
semiconductor components for amplifying the voltage of the input 
control signal, a buffer for isolating the input stage from the output 
stage; and a plurality of current amplifiers connected to the buffer. 
Each current amplifier is connected to a field effect transistor 
(FET), which switches a high voltage power supply to a trans- 
former which then provides an output terminal for driving a load. 
The transformer comprises a plurality of transmission lines con- 
nected to the FETs and the load. The transformer changes the 
impedance and the voltage of the output. The preferred embodi- 
ment also comprises a low voltage power supply for biasing the 
FETs at or near an operational voltage. 8 figs. 


21102 Analog graphic display method and us. Kron- 
berg, J.W. To Dept. of Energy. 8 Jan 1990. USA Patent patent 
application 7-461,964. 30p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC09-76SR00001. Order Number 
DE91011565. Source: OSTI; NTIS; GPO Dep. 

An apparatus and method for using an output device such as an 
LED to show the approximate analog level of a variable electrical 
signal wherein a modulating AC waveform is superimposed either 
on the signal or a reference voltage, both of which are then ted to 
a comparator which drives the output device. Said device flashes 
at a constant perceptible rate with a duty cycle which varies in re- 
sponse to variations in the level of the input signal. The human eye 
perceives these variations in duty cycle as analogous to variations 
in the level of the input signal. 7 figs. 


21103 Nonvolatile semiconductor memory having three di- 
mensional charge confinement. Dawson, L.R.; Osbourn, G.C.; 
Peercy, P.S.; Weaver, H.T.; Zipperian, T.E. To Dept. of Energy. 25 
Jan 1990. USA Patent patent application 7-469,995. 15p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Order Number DE91011557. Source: OSTI; 
NTIS; GPO Dep. 

A nonvolatile semiconductor device has a semiconductor sub- 
strate; a storage channel; a first barrier layer between the storage 
channel and the substrate surface; a second barrier layer covering 
the opposite surface of the storage channel; and isolation means 





for controllably permitting charge to flow into or out of the circum- 
ference of a storage portion of the storage channel, and for 
trapping charge in the storage portion. 2 figs. 


21104 lon-implanted planar-buried-heterostructure diode 
laser. Brennan, T.M.; Hammons, B.E.; Myers, D.R.; Vawter, G.A. 
To Dept. of Energy. 25 Jan 1990. USA Patent patent application 7- 
469,996. 17p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC04-76DP00789. Order Number DE91011556. 
Source: OSTI; NTIS; GPO Dep. 

A Planar-Buried-Heterostructure, Graded-Index, Separate- 
Confinement-Heterostructure semiconductor diode laser 10 
includes a single quantum well or multi-quantum well active stripe 
12 disposed between a p-type compositionally graded Group 3-5 
cladding layer 14 and an n-type compositionally graded Group 3-5 
cladding layer 16. The laser 10 includes an ion implanted n-type 
region 28 within the p-type cladding layer 14 and further includes 
an ion implanted p-type region 26 within the n-type cladding layer 
16. The ion implanted regions are disposed for defining a lateral 
extent of the active stripe. 4 figs. 


21105 A high speed, long distance, data transmission multi- 
plexing circuit. Mariotti, R. To Dept. of Energy. 30 Jan 1990. USA 
Patent patent application 7-472,546. 57p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH00016. Order 
Number DE91011551. Source: OSTI; NTIS; GPO Dep. 

A high speed serial data transmission multiplexing circuit, which 
is operable to accurately transmit data over long distances (up to 3 
Km), and to multiplex, select and continuously display real time 
analog signals in a bandwidth from DC to 100Khz. The circuit is 
made fault tolerant by use of a programmable flywheel algorithm, 
which enables the circuit to tolerate one transmission error before 
losing synchronization of the transmitted frames of data. A method 
of encoding and framing captured and transmitted data is used 
which has a low overhead and prevents some particular transmit- 
ted data patterns trom locking an included detector/decoder circuit. 
9 figs. 


21106 High frequency rectenna. Logan, B.G.; Orvis, W.J. To 
Dept. of Energy. 30 Jan 1990. USA Patent patent application 7- 
472,548. 28p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. Order Number DE91011550. 
Source: OSTI; NTIS; GPO Dep. 

The invention provides an inexpensive array of rectifying 
antennas which employ field emission diodes for rectifying electro- 
magnetic waves of microwave frequencies and higher frequencies. 
9 figs. 


21107 ‘Transparent selective iliumination means suitable for 
use in optically activated electrical switches and optically acti- 
vated electrical switches constructed using same. Wilcox, R.B. 
To Dept. of Energy. 2 Feb 1990. USA Patent patent application 7- 
473,793. 29p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. Order Number DE91011589. 
Source: OSTI; NTIS; GPO Dep. 

A planar transparent light conducting means and an improved 
optically activated electrical switch made using the novel light con- 
ducting means are disclosed. The light conducting means further 
comprise light scattering means on one or more opposite planar 
surtaces thereof to transmit light from the light conducting means 
into adjacent media and reflective means on other surfaces of the 
light conducting means not containing the light scattering means. 
The optically activated electrical switch comprises at least two 
stacked photoconductive wafers, each having electrodes formed on 
both surfaces thereof, and separated by the planar transparent 
light conducting means. The light scattering means on the light 
conducting means face surfaces of the wafers not covered by the 
electrodes to transmit light from the light conducting means into the 
photoconductive wafers to uniformly illuminate and activate the 
switch. 9 figs. 


21108 Apparatus and method for increasing the bandwidth 
of a laser beam. Chaffee, P.H.; Henesian, M.A.; Patterson. F.G. 
To Dept. of Energy. 26 Feb 1990. USA Patent patent application 7- 
484,304. 23p. Sponsored by USDOE, Washington, DC (USA). 
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DOE Contract W-7405-ENG-48. Order Number DE91011691. 
Source: OSTI; NTIS; GPO Dep. 

A method and apparatus is disclosed that provides a laser out- 
put beam having a broad bandwidth and an intensity smooth over 
time. The bandwidth of the laser output can be varied easily by 
varying the intensity of a broadband source. The present invention 
includes an optical modulation apparatus comprising a narrowband 
laser that outputs a horizontally polarized beam (a “signal beam”) 
and a broadband laser that outputs a vertically polarized beam (a 
“pump beam”) whose intensity varies rapidly. The two beams are 
coupled into a birefringent laser material so that the respective po- 
larizations coincide with the principal axes of the material. As the 
two beams travel through the material, the polarization preserving 
properties of the birefringent material maintain the respective polar- 
izations of the two beams; however there is coupling between the 
two beams as a result of cross phase modulation, which induces a 
bandwidth change of the signal beam. The amount of bandwidth 
change is dependent upon the average intensity of the pump 
beam. The beams are coupled out from the birefringent material 
and the modulated signal beam is separated by a polarization se- 
lector. The modulated signal beam now has a wider bandwidth, 
and its shape remains smooth in time. This signal beam can be 
applied to incoherence inducing systems. The different bandwidths 
required by these different incoherence inducing systems can be 
obtained by varying the intensity of the pump beam. 4 figs. 


21109 Off-set stabilizer for comparator output. Lunsford, J.S. 
To Dept. of Energy. 26 Feb 1990. USA Patent patent application 7- 
484,321. 14p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. Order Number DE91011690. 
Source: OSTI; NTIS; GPO Dep. 

A stabilized off-set voltage is input as the reference voltage to a 
comparator. In application to a time-interval meter, the comparator 
output generates a timing interval which is independent of drift in 
the initial voltage across the timing capacitor. A precision resistor 
and operational amplifier charge a capacitor to a voltage which is 
precisely oftset from the initial voltage. The capacitance of the ref- 
erence capacitor is selected so that substantially no voltage drop is 
obtained in the reference voltage applied to the comparator during 
the interval to be measured. 3 figs. 


21110 (PPPL-2752) Overview of the program on soft x-ray 
lasers and their applications at Princeton. Suckewer, S. (Prince- 
ton Univ., NJ (USA). Plasma Physics Lab.); licisin, K. Princeton 
Univ., NJ (USA). Plasma Physics Lab. May 1991. 15p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC02- 
76CHO03073. Order Number DE91013456. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In the last several years, rapid progress in the development of 
soft x-ray lasers (SXL) has been observed at a number of laborato- 
ries worldwide. Although SXLs are very “young” devices they have 
already been used for microscopy and holography, and new ideas 
emerging for broader application of SXLs to microscopy, hologra- 
phy and lithography. This paper describes the work at Princeton 
University on the development of a soft x-ray imaging transmission 
microscopy using a SXL as a radiation source and work on the 
development of a novel soft x-ray reflection microscope and its ap- 
plication to biological cell studies and lithography. Progress in the 
development of a photopumped VUV laser (60 nm), and programs 
for the development of a small scale SXL and for the application of 
a powertul subpicosecond KrF laser system are also discussed. 35 
refs., 9 figs., 1 tab. 


21111 (PPPL-2753) Towards shorter wavelength x-ray 
lasers using a high power, short pulse pump laser. Tighe, W.; 
Krusheinick, K.; Valeo, E.; Suckewer, S. Princeton Univ., NJ 
(USA). Plasma Physics Lab. May 1991. 10p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH03073. 
Order Number DE91012306. Source: OSTI; NTIS; INIS; GPO Dep. 

A near-terawatt, KrF* laser system, focussable to power densi- 
ties >10'® W/cm? has been constructed for use as a pump laser 
in various schemes aimed at the development of x-ray lasing be- 
low 5nm. The laser system along with output characteristics such 
as the pulse duration, the focal spot size, and the percentage of 
amplified spontaneous emission (ASE) emitted along with the laser 
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pulse will be presented. Schemes intended to lead to shorter wave- 
length x-ray emission will be described. The resultant requirements 
on the pump laser characteristics and the target design will be out- 
lined. Results from recent solid target experiments and two-laser 
experiments, showing the interaction of a high-power, short pulse 
laser with a preformed plasma, will be presented. 13 refs., 5 figs. 


21112 (PPPL-2754) Development of small scale soft x-ray 
lasers. Kim, D. (Princeton Univ., NJ (USA). Plasma Physics Lab.); 
Suckewer, S.; Skinner, C.H.; Voorhees, D. Princeton Univ., NJ 
(USA). Plasma Physics Lab. May 1991. 10p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH03073. 
Order Number DE91013460. Source: OSTI; NTIS; INIS; GPO Dep. 
At present rapid progress is being made in the application of soft 
x-ray lasers to fields such as microscopy and microlithography. A 
critical factor in the range of suitable applications is the scale and 
hence cost of the soft x-ray lasers. At Princeton, gain at 183A has 
been obtained with relatively low pump laser energies (as low as 
6J) in a “portable” small-scale soft x-ray laser system. We will also 
discuss aspects of data interpretation and pitfalls to be avoided in 
measurements of gain in such systems. 14 refs., 7 figs. 


21113 (SAND-90-2172) Proceedings of the first switch 
tube advanced technology meeting held at EG&G, Salem, 
Massachusetts, May 23, 1990. Shuman, A. (comp.) (EG and G, 
inc., Salem, MA (USA)); Beavis, L. (comp.). Sandia National Labs., 
Albuquerque, NM (USA). May 1991. 189p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Order 
Number DE91012634. Source: OSTI; NTIS; GPO Dep. 

Early in 1990, J. A. Wilder, Supervisor of Sandia National Labo- 
ratories (SNLA), Division 2565 requested that a meeting of the 
scientists and engineers responsible for developing and producing 
switch tubes be set up to discuss in a semi-formal way the science 
and technology of switch tubes. Programmatic and administrative 
issues were specifically exempted from the discussions. L. Beavis, 
Division 7471, SNL and A. Shuman, EG&G, Salem were made re- 
sponsible for organizing a program including the materials and 
processes of switch tubes. The purpose of the Switch Tube Ad- 
vanced Technology meeting was to allow personnel from Allied 
Signal Kansas City Division (AS/KCD); EG&G, Salem and Sandia 
National Laboratories (SNL) to discuss a variety of issues involved 
in the development and production of switch tubes. It was intended 
that the formal and informal discussions would allow a better un- 
derstanding of the production problems by material and process 
engineers and of the materials and processes by production engi- 
neers. This program consisted of formal presentations on May 23 
and informal discussions on May 24. The topics chosen for formal 
presentation were suggested by the people of AS/KCD, EG&G, 
Salem, and SNL invoived with the design, development and pro- 
duction of switch tubes. The topics selected were generic. They 
were not directed to any specific switch tube but rather to all switch 
tubes in production and development. This document includes 
summaries of the material presented at the formal presentation on 
May 23. 


21114 (SAND-91-0846C) Evaluation of chip passivation 
and coatings using special purpose assembly test chips and 
porous silicon moisture detectors. Sweet, J.N.; Peterson, D.W.; 
Tuck, M.R.; Kelly, M.J.; Guillinger, T.R. Sandia National Labs., Al- 
buquerque, NM (USA). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9105135-3: IEEE instrumentation/measurement technology 
conference, Atlanta, GA (USA), 14-16 May 1991). Order Number 
DE91011321. Source: OSTI; NTIS; GPO Dep. 

Two devices or tools are described which can be used to evalu- 
ate the ability of chip passivation or postbond coatings to protect a 
Si device from moisture penetration and resultant Al corrosion. The 
first device is a test chip with a number of Al triple track and other 
corrosion measurement structures. The authors present HAST data 
to illustrate the use of this chip in measuring failure rates and de- 
termining failure modes. The second device is a rugged. moisture 
sensitive, porous Si capacitor, which is compatible with high 
temperature passivation and postbond IC processing. Data are pre- 
sented showing the stability of the device relative to that of an 
anodized A! moisture sensor and showing the variation of capaci- 
tance with moisture. Data are also presented showing that the 
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capacitor can respond to a point source of water located over the 
porous region but remotely from the top electrode. 10 refs., 6 figs., 
2 tabs. 


21115 (SAND-91-0954C) Measurement accuracy of macro- 
scopic quantum circuits with rf-biased Josephson junction 
arrays. Dunlap, D.H. (New Mexico Univ., Albuquerque, NM (USA). 
Dept. of Physics and Astronomy); Duncan, R.V. Sandia National 
Labs., Albuquerque, NM (USA). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
910623—1: International superconductive electronics conference 
(ISEC '91), Glasgow (UK), 25-27 Jun 1991). Order Number 
DE91012651. Source: OSTI; NTIS; GPO Dep. 

The dc voltage output from an hysteretic Josephson junction 
which is locked to an ac frequency source differs from the ideal 
Josephson relation if the junction drives a current about a closed 
superconducting circuit. The difference in voltage AV from two 
hysteretic Josephson junctions driven in series opposition is pro- 
portional to the difference in their driving frequencies Aw if the 
junctions are each biased to the nth voltage step. It is shown here, 
however, that AV is systematically smaller than the voltage differ- 
ence AVo predicted by the ideal Josephson relation AV) = (ni/ 
2e)Aw. If the loop inductance approaches zero, the smallest de- 
tectable voltage difference AV, between two junctions is limited by 
the intrinsic Josephson inductance. For arrays of more than one 
junction, however, AVo remains proportional to the loop inductance. 
13 refs. 


21116 (UCRL-JC—105736) Modal study of refractive eftects 
on x-ray laser coherence. Amendt, P. (Lawrence Livermore 
National Lab., CA (USA)); London, R.A.; Strauss, M. Lawrence Liv- 
ermore National Lab., CA (USA). 5 Apr 1991. 7p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-9104164-3: Conference on short-wavelength coherent ra- 
diation: generation and application, Monterey, CA (USA), 4-10 Apr 
1991). Order Number DE91012083. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The role of smoothly varying transverse gain and refraction pro- 
files on x-ray laser intensity and coherence is analyzed by modally 
expanding the electric field within the paraxial approximation. Com- 
parison with a square transverse profile reveals that smooth-edged 
profiles lead to: (1) a greatly reduced number of guided modes, (2) 
the continued cancellation of local intensity from a loosely guided 
mode by resonant free modes, (3) and the absence of extraneous 
(or anomalous) free mode resonances. These generic spectral 
properties should enable a considerable simplification in analyzing 
and optimizing the coherence properties of laboratory soft x-ray 
lasers. 6 refs., 3 figs. 
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Refer also to citation(s) 21701, 21886, 21980, 22312, 22313 


21117 (CRN-VIV-78) 1989 Progress Report. Strasbourg-1 
Univ., 67 (France). Centre de Recherches Nucleaires. 1990. 67p. 
(In French). Order Number DE91784520. Source: OSTI; NTIS (US 
Sales Only). 

In 1989, the Vivitron activity was concentrated on the mounting 
of the main "Van de Graaff’ elements: the portico voltage divider, 
the belt charging system and the stabilization system. Satistactory 
mechanical tests were performed in situ with the swedish belt of 
100 m length. Concerning the VIV beam, it was decided to 
purchase an analyzing magnet with K = 390 from the Oxtord Labo- 
ratory. Special devices conceived to measure the currents flowing 
through the resistor chains were tested inside the MP Tandem. The 
results obtained allow us to better understand the influence of the 
portico and of the radioactive sources on the behaviour of a Tan- 
dem accelerator. These devices will be used for the first Vivitron 
generator tests which are now scheduled to begin in spring 1990. 


21118 (JINR-D-9-89-52) Proceedings of 11. all-union con- 
ference on charge-particle accelerators. V. 1. Vasil’ev, A.A. 
(ed.). AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. 508p. (In Russian). 











(CONF-8810289-: 11. All-Union conference on charged particle 

accelerators, Dubna (USSR), 25-27 Oct 1988). Order Number 

DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 
Individual papers are indexed. 


21119 (JINR-D—9-89-52, pp. 33-36) About some results of 
development of accelerating science and technology. Vasil'ev, 
A.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR)). AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (in Russian). (CONF-8810289-: 11. All-Union conference on 
charged particle accelerators, Dubna (USSR), 25-27 Oct 1988). In 
Proceedings of 11. All-union conference on charge-particle acceler- 
ators. V. 1. 508p. Order Number DE91003104. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The history of development of accelerating technique in the 
USSR and abroad is briefly described. The state of affains in the 
currently existing accelerators and accelerating complexes and the 
ones under construction is described. The new acceleration meth- 
ods to create electron-positron colliders for 2x1000 GeV energy 
and higher are enumerated. The importance of developing acceler- 
ators for their application in the state industry and medicine is 
demonstrated. 
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21120 (BNL-45525) RHIC Project. Ozaki, Satoshi. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 4p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505—281: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014036. Source: OSTI; NTIS; INIS; GPO Dep. 

With funding in place and governmental approval to begin the 
detailed design, as well as to proceed with the procurement of long 
lead-time items, the RHIC Project is now a bona fide construction 
project at Brookhaven National Laboratory. This paper will present 
an overview of the RHIC accelerator configuration, the collider de- 
sign, and the present status of the Project. 1 ref., 4 figs., 1 tab. 


21121 (BNL-46185) Undulator based synchrotron radiation 
source in the 5-30 eV spectral region. Zhang, Xiaohao; Murphy, 
J.B.; Krinsky, S. Brookhaven National Lab., Upton, NY (USA). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH00016. (CONF-910505—168: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013531. Source: OSTI; NTIS; INIS; GPO Dep. 

There has been recent interest in the utilization of high intensity 
radiation in the 5-30 eV spectral region. Applications include angle 
resolved photoemission, photochemistry, and radiation oncology. 
Here we present the design of a 500 MeV electron storage ring 
with long insertions for undulators. The ring is designed to provide 
an emittance of 0.1 mm-mrad, an average current of 1 Amp and 
an electron beam lifetime of greater than 3 hrs. The undulators 
operating near K=1, yield 10° ph/sec/0.1% bandwidth in the fun- 
damental. 5 refs. 


21122 (BNL-46186) ASAP - A symbolic algebra package 
for accelerator design. Bozoki, E.; Friedman, A.; Ben-Zvi, |. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 3p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505—234: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013865. Source: OSTI; NTIS; GPO Dep. 

We report the conceptual design and primary implementation 
steps of a symbolic algebra program based on MACSYMA for the 
design of accelerators, storage rings and transport lines. The moti- 
vation for using symbolic algebra is discussed and a design case 
is presented that shows the advantage of this approach. 5 refs., 2 


figs. 
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21123 (DOE/ER—0484P, pp. 97) Radionuclide generator for 
heart studies: Iridium-191m. USDOE Office of Energy Research, 
Washington, DC (USA). Jan 1991. in Technology ’90. Accomplish- 
ments in technology transfer from DOE and its laboratories. 192p. 
Order Number DE91005072. Source: OSTI; NTIS; INIS. 
Researchers at Oak Ridge National Laboratory (ORNL) have de- 
veloped a new generator system that produces the medical isotope 
iridium-191m, which is useful for imaging the human heart. Pend- 
ing approval by the US Food and Drug Administration, clinical 
studies in the US using isotopes produced by the generator were 
expected to commence in late 1990. The isotope has been suc- 
cessfully used in over 600 patient studies performed by ORNL 
collaborators in Europe. Because of its extremely short half-life (4.9 
seconds), iridium-191m, which is a decay product of osmium-191, 
is uniquely suited for pertorming a series of studies on the same 
patient to evaluate the efficiency of the heart muscle. In addition, 
studies using iridium-191 require a much lower radiation dose than 
those that use other isotopes to image the heart. For this reason, 
iridium-191m is expected to be useful for the evaluation of thou- 
sands of infants born each year with congenital heart defects. 


21124 (DOE/ER—0484P, pp. 99) Proton accelerator for can- 
cer treatment shipped: National Laboratory/University Medical 
Center/industrial Cooperation. USDOE Office of Energy Re- 
search, Washington, DC (USA). Jan 1991. In Technology ‘90. 
Accomplishments in technology transfer from DOE and its laborato- 
ries. 192p. Order Number DE91005072. Source: OST; NTIS; INIS. 

Late in 1989, Fermi National Accelerator Laboratory (Fermilab) 
completed the operational checkout and testing of the first proton 
accelerator built specifically for the treatment of cancer. After 
checkout, the new accelerator was disassembled and shipped to 
California. Shipment of the proton therapy accelerator was one of 
the last important tasks under a 1986 agreement between LLUMC 
and Fermilab to develop and build the device. LLUMC had a new 
facility designed and built specificaiiy io house the accelerator and 
the clinical facilities required for the treatment of patients. Included 
in these facilities are four treatment rooms - three with gantries to 
bring the proton beam to the disease site from any desired angle, 
and one specifically equipped for treatment of tumors in the head 
and neck. The new treatment facility at LLUMC has been designed 
to serve up to 100 patients per 10-hour day, and can treat more 
patients if a longer shift is used. For some tumors, proton treat- 
ment times will be shorter than conventional treatment times. 


21125 (FNAL/C—91/116) Designing high energy accelera- 
tors under DOE’s “New Culture” for environment and safety: 
An example, the Fermilab 150 GeV Main Injector proton syn- 
chrotron. Fowler, W.B. Fermi National Accelerator Lab., Batavia, 
IL (USA). May 1991. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CH03000. (CONF-910505—124: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91013199. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Fermilab has initiated a design for a new Main Injector (150 GeV 
proton synchrotron) to take the place of the current Main Ring ac- 
celerator. “New Culture” environmental and safety questions are 
having to be addressed. The paper will detail the necessary steps 
that have to be taken in order to obtain the permits which control 
the start of construction. Obviously these depend on site-specific 
circumstances, however some steps are universally applicable. In 
the example, floodplains and wetlands are affected and therefore 
the National Environmental Policy Act (NEPA) compliance is a sig- 
nificant issue. The important feature is to reduce the relevant 
regulations to a concise set of easily understandable requirements. 
The effort required and the associated time line will be presented 
so that other new accelerator proposals can benefit from the expe- 
rience gained from this example. 


21126 (JINR-D-9-89-52, pp. 37-43) Development of HF 
quadrupole focusing ion linear accelerators. Kapchinskij, |.M. 
(Gosudarstvenny} Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Teoreticheskoj | Ehksperimental’noj 
Fiziki); Teplyakov, V.A. AN SSSR, Moscow (USSR); Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
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Russian). (CONF-8810289-: 11. All-Union conference on charged 
particie accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-union conference on charge-particle accelerators. V. 
1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Results of developing quadrupole ion linear accelerators in the 
USSR and abroad are presented. Specifications of the most typical 
accelerators with HF-quadrupole focusing existing in the USSR, 
USA, Japan and FRG are given. The maximal pulsed beam current 
of 250 mA achieved in proton linear accelerators. 10 refs.; 1 tab. 


21127 (JINR-D—9-89-52, pp. 44-51) European conference on 
charged particle accelerators. Gusev, O.A. (Nauchno- 
Issledovatel'skij Inst. Ehlektrofizicheskoj Apparatury, Leningrad 
(USSR)). AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint 
Inst. for Nuclear Research, Dubna (USSR). 1989. (in Russian). 
(CONF-8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-union conference on charge-particie accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Review of the state of affains at the CERN pp-bar collider LEP 
ring e™~ collider, LHC large hadron collider HERA ep collider, 
IHEP acceleration and storage complex, TERATRON, SLC Stan- 
ford linear collider is presented. Review of 6-factory projects is 
given. Achievements in creating superconducting resonators are 
considered. 1 tab. 


21128 (JINR-D-9-89-52, pp. 149-152) Progress in construc- 
tion of the A60R cyclotron. Screuder, K.V. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (CONF-8810289—: 11. All-Union conference 
on charged particle accelerators, Dubna (USSR), 25-27 Oct 1988). 
In Proceedings of 11. All-union conference on charge-particle ac- 
celerators. V. 1. 508p. Order Number DE91003104. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The status of construction of the AGOR cyclotron is described. 
The syclotron is being built in Grsay and will, after initial beam 
tests, be transferred to the KVI for final installation. Production of 
the magnetic circuit is hearing competition. The geometry of the 
superconducting coils is shown. A full scale model of a resonator is 
constructed. A dual-cusp ion source has been installed and tests 
have begun. Beam tests have been planned to start in 1992. 3 
rets.; 8 figs.; 4 tabs. 


21129 (JINR-D-9-89-52, pp. 153-161) Heavy ion program at 
IMP. Baomen, W. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. 
(CONF-8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-union conference on charge-particle accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The progress of construction of the HFRFL sector cyclotron at 
IMP is underlined. The parameters of the HIRFL are presented. 
The construction of the beam lines and experimental equipments 
are discussed. The results of isochronous magnetic field setting, 
vacuum pumping and RF testing at SSC are given. 4 refs.; 16 
figs.; 4 tabs. 


21130 (JINR-D—-9-89-52, pp. 162-171) Present and future 
development at GANIL. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (CONF-8810289-: 11. All-Union conference on charged par- 
ticle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings 
of 11. All-union conference on charge-particle accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The prepared for continuous progress at GANIL is underlined. 
The emphasis on the description of some new equipment is given. 
The modification of the beam line for light ions up to 13 MeV/A is 
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planned. The state of development of ECR sources and diagnos- 
tics equipment is given. The present status of the computer control 
and future system development are described. Non intercepting 
beam central position probe and beam profile monitors are shown. 
8 refs.; 7 figs. 


21131 (JINR-D—9-89-52, pp. 172-174) U-24- Kiev 
isochronous cyclotron. Bezruk, A.|. (AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Yadernykh Issledovanij); Val’kov, A.E.; 
Dem'yanov, A.V. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint inst. for Nuclear Research, Dubna (USSR). 1989. (In 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-Union Conference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The status of updating of the U-240 cyclotron complex is 
described. The main trends in updating is related to complete au- 
tomation of cyclotron control. Introduction of new-ion sources will 
provide for new modes of multicharged ion acceleration beginning 
from lithium to argon. An accelerating-storage complex design for 
energy of 200 MeV per nucleon for nuclei with A/Z=2 is developed. 
1 ref. 


21132 (JINR-D—9-89-52, pp. 175-178) U-250 cyclotron com- 
plex for Bulgaria. Gal’chuk, A.V. (Nauchno-lssledovatel’skij Inst. 
Ehlektrofizicheskoj Apparatury, Leningrad (USSR)); Gusev, O.A.; 
Korolev, L.E. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-Union Conference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The U-250 multi-purpose isochronous cyclotron, designed for 
fundamental and aoolied studies in Bulgaria, is described. The cy- 
clotron is designed for ion acceleration in the mass range from 
hydrogen to xenon with the maximum energy of 204 Z°/A MeV. 
The cyclotron electromagnet has the E shape, the pole diameter is 
250 cm and induction is 1.9 T. The electromagnet weight is 400 T. 
The resonance system consists of two resonators. The arc-type 
source is placed into the vacuum chamber. Peculiarities of the U- 
250 complex layout are described. 6 refs.; 1 fig. 


21133 (JINR-D—9-89-52, pp. 185-188) Multicharged ion lin- 
ear accelerator has been put into operation. Bomko, V.A. (AN 
Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij 
Inst.); Venevtsev, 1.T.; Goncharenko, |.1. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (in Russian). (CONF-8810289-: 11. All- 
Union conference on charged particle accelerators, Dubna (USSR), 
25-27 Oct 1988). In Proceedings of 11. All-Union Conference on 
Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown how a multicharged ion accelerator has been put into 
operation. A power supply system for magnetic quadrupoles of the 
main section drift tubes has been initiated. Introduction of an 
accelerating section with oncoming bars provides for heavy ion ac- 
celeration in the range of 1-8.5 MeV/nucleon. 3 refs., 2 figs. 


21134 


(JINR-D-9-89-52, pp. 194-196) Strong-focusing chan- 
nel of the main section of the Kharkov heavy ion acceleration. 
Bomko, V.A. (AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). 
Fiziko-Tekhnicheskij Inst.); Rudyak, B.I.; Revutskij, E.1. AN SSSR, 


Moscow (USSR); Gosudarstvennyj Komitet po lspol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint inst. for Nuclear 
Research, Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 
11. All-Union conference on charged particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). In Proceedings of 11. All-Union Conter- 
ence on Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 





A strong-focusing channel of the main section (MS) of the 
Kharkov heavy ion linear accelerators is described. The MS res- 
onator having the length of 11.54 m, contains 38 drift tubes. The 
MS trong-focusing channel consists of 21 quadrupolar electromag- 
netic lenses. The MS tests were carried out in the modes doubly 
charged helium ion and six-charged nitrogen atom acceleration. 
The efficiency of radial beam capture at the initial stage of opera- 
tion was about 80%. 1 refs.; 2 figs. 


21135 (JINR-D—9-89-52, pp. 241-244) Works on construc 
tion of proton and H~ ion linear accelerator of the lYal AN 
SSSR meson factory. Esin, S.K. (AN SSSR, Moscow (USSR). 
Inst. Yadernykh Issledovanij); Kravchuk, L.V.; Ostroumov, P.N.; An- 
dreev, V.G.; Ivanov, Yu.D.; Murin, B.P.; Uksusov, N.I.; Fedotov, 
A.P. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Results of beam study in the injection channel (the energy of 
0.75 MeV) of a linear accelerators of meson factory are presented. 
Data on the adjustment of basic systems of the initial (the energy 
of 100 MeV) and main (the energy of 600 MeV) parts of the accel- 
erator are given. Results of HF excitation of the first resonator and 
acceleration of a proton beam in it up to the energy of 20.5 MeV 
are provided. Radiotechnical adjustment of the resonators is real- 
ized. The system of HF power supply is mounted and its complex 
adjustment is realized. 3 rets.; 4 figs.; 1 tab. 


21136 (JINR-D-9-89-52, pp. 245-248) Construction of the 
ISTRA-56 proton linear accelerator at ITEP. Andreev, V.A. (Go- 
sudarstvenny| Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Teoreticheskoj i Ehksperimental’noj Fiziki); 
Artemov, V.S.; Balabin, A.i. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (In Russian). (CONF-8810289-: 11. All-Union conference on 
charged particle accelerators, Dubna (USSR), 25-27 Oct 1988). In 
Proceedings of 11. All-Union Conference on Charge-Particle Accel- 
erators. V. 1. 508p. Order Number DE91003104. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The status of the ISTRA-56 proton linear accelerator construc- 
tion, which is designed for proton energy of 56 MeV, beam current 
of 150-200 mA in a pulse of 30 ms duration with the pulse fre- 
quency of 1 Hz, is described. Results of preliminary adjustment 
with drift tube mockup are presented. On the basis of the GI-27A 
valve the generators for the power of up to 3.5 Mw in a pulse of 
180 Ms duration are produced. Computerized system of data ac- 
quisition and control is being developed. The ISTRA-56 accelerator 
is designed as a new injector of protons to the ITEP synchrotron. 8 
refs.; 5 figs.; 1 tab. 


21137 


(LA-UR-91-1463) A guideline for design, analysis, 
and tabrication of vacuum vessels for cryogenic accelerators. 
Gentzlinger, R.C. (Grumman Corp., Bethpage, NY (USA). Space 
Systems Div.); Christensen, K.E. Los Alamos National Lab., NM 


(USA). [1991]. 4p. Sponsored by Department of Defense, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
910505—148: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco. CA 
(USA), 6-9 May 1991). Order Number DE91013044. Source: OSTI: 
NTIS (US Sales Only); GPO Dep. 

This paper describes a methodology for designing, analyzing, 
and fabricating vacuum vessels that fulfill the unique requirements 
of cryogenic accelerators. Included is a design approach that 
allows the vessel to meet the intent of the American Society of Me- 
chanical Engineers Boiler and Pressure Vessel Code, Section 8, 
Division 1, both for negative atmospheric pressure and for positive 
internal pressures that could result from cryogenic system failure. 
In addition to ensuring that vessels meet Code requirements for 
satety, this approach addresses traditional high-vacuum-technology 
criteria. The design procedure minimizes analysis time by using 
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standard Code guidelines, where applicable, for shell thickness, 
joint detais, and penetrations. 3 figs. 


21138 (LA-UR-91-1476) Upgrade of the PHERMEX acceler- 
ator. Hughes, T.P. (Mission Research Corp., Albuquerque, NM 
(USA)); Moir, D.C.; Carlson, R.L. Los Alamos National Lab., NM 
(USA). [1991]. 5p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-910505-157: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91013039. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The PHERMEX electron beam accelerator at Los Alamos Na- 
tional Laboratory, a 50 MHz, 30 MV standing-wave device, typically 
operates with a 500 A, 600 kV injector. A high-current injector is 
under consideration, and we have modeled a flat-cathode diode 
geometry which can deliver 1-1.5 kA. A three-coil field configura- 
tion has been designed to maintain low beam emittance in the 
diode region. We show that the existing two transport magnets are 
marginally capable of transporting a 1 kA beam to the first RF cav- 
ity. We also examine the possibility of accelerating a 4 kA, 4 MV 
beam, which could be provided by an existing pulsed power ma- 
chine, through the first RF cavity. 4 refs., 3 figs. 


21139 (LA-UR-91-1558) Considerations for design of a mi- 
cropositioner for cryogenic accelerators. Lloyd, S.C. (Los 
Alamos National Lab., NM (USA)); Gentzlinger, R.C. Los Alamos 
National Lab., NM (USA). [1991]. 4p. Sponsored by Department of 
Defense, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-910505—155: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conterence (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91013038. 
Source: OST!; NTIS (US Sales Only); GPO Dep. 

This paper describes design considerations for load-bearing, low- 
thermal-conductance micropositioners used with cryogenic particie- 
accelerating components. This paper also includes a description of 
initial prototypes, detail of their expected and actual performance, 
and a discussion of the possible sources of observed inaccuracies. 
The complete redesign of these positioners improved their thermal 
and positioning performance and reduced fabrication cost while 
maintaining their high load-carrying capacity, precise positioning 
capability, and minimal hysteresis. The paper discusses the pertor- 
mance of the redesigned positioners and presents a discussion of 
potential additional improvements. 6 figs. 


21140 (LBL-30582) The Advanced Light Source: A new 
tool for research in atomic and molecular physics. Schiachter, 
F.; Robinson, A. Lawrence Berkeley Lab., CA (USA). Apr 1991. 
23p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-9103146-3: 3. US/Mexico atomic and 
molecular physics workshop, Mexico City (Mexico), 13-16 Mar 
1991). Order Number DE91012860. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Advanced Light Source at the Lawrence Berkeley Labora- 
tory will be the world’s brightest synchrotron radiation source in the 
extreme ultraviolet and soft x-ray regions of the spectrum when it 
begins operation in 1993. It will be available as a national user 
facility to researchers in a broad range of disciplines, including ma- 
terials science, atornic and molecular physics, chemistry, biology, 
imaging, and technology. The high brightness of the ALS will be 
particularly well suited to high-resolution studies of tenuous targets, 
such as excited atoms, ions, and clusters. 13 figs., 4 tabs. 


21141 (SLAC-PUB-5537) Apiary B Factory lattice design. 
Donakd, M.H.R. (Stanford Linear Accelerator Center. Menlo Park, 
CA (USA)): Garren, A.A. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA): Lawrence Berkeley Lab.. CA (USA). Apr 1991. 
3p. Sponsored by USDOE. Washington, DC (USA). DOE Contract 
AC03-76SF00515 :AC03-76SFO0098. (LBL-PUB—30665:CONF- 
910505-99: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA). 6-9 May 1991). Order Number DE91012916. Source: OSTI; 
NTIS: INIS: GPO Dep. 

The Apiary B Factory is a proposed high-intensity electron- 
positron collider. This paper will present the lattice design for this 
facility, which envisions two rings with unequal energies in the PEP 
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tunnel. The design has many interesting optical and geometrical 
features due to the needs to conform to the existing tunnel, and to 
achieve the necessary emittances, damping times and vacuum. 
Existing hardware is used to a maximum extent. 8 figs. 1 tab. 


21142 (SSCL-376) SSC accelerator availability allocation. 
Dixon, K.T.; Franciscovich, J. Superconducting Super Collider Lab., 
Dalias, TX (USA). Mar 1991. 17p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-89ER40486. (CONF- 
910340-25: 3. annual international industrial symposium on the 
super collider (IISSC), Atlanta, GA (USA), 13-15 Mar 1991). Order 
Number DE91012582. Source: OSTI; NTIS; INIS; GPO Dep. 

Superconducting Super Collider (SSC) operational availability is 
an area of major concern, judged by the Central Design Group to 
present such risk that use of modern engineering tools would be 
essential to program success. Experience has shown that as accel- 
erator beam availability falls below about 80%, efficiency of physics 
experiments degrades rapidly due to inability to maintain adequate 
coincident accelerator and detector operation. For this reason, the 
SSC availability goal has been set at 80%, even though the Fermi 
National Accelerator Laboratory accelerator, with a fraction of the 
SSC’s complexity, has only recently approached that level. This 
paper describes the allocation of the top-level goal to part-level re- 
liability and maintainability requirements, and it gives the results of 
parameter sensitivity studies designed to help identify the best ap- 
proach to achieve the needed system availability within funding 
and schedule constraints. 1 ref., 12 figs., 4 tabs. 


21143 (SSCL-380) Systems engineering at the Supercon- 
ducting Super Collider (one year later). Nonte, J. 
Superconducting Super Collider Lab., Dallas, TX (USA). Mar 1991. 
11p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-89ER40486. (CONF-910340-23: 3. annual international in- 
dustrial symposium on the super collider (IISSC), Atlanta, GA 
(USA), 13-15 Mar 1991). Order Number DE91012580. Source: 
OSTI; NTIS; INIS; GPO Dep. 

After one year of systems engineering at the Superconducting 
Super Collider (SSC), the project baseline of costs, schedule mile- 
stones, and top-level (point design) physics parameters has been 
accepted by the Department of Energy (DOE). This paper de- 
scribes the role of systems engineering in developing the baseline 
and in establishing requirements specifications, change control, 
and methods of tracking to a baseline. The differences between 
the Department of Defense and DOE-specifically at the SSC Labo- 
ratory (SSCL)-in application of systems engineering disciplines and 
tools are discussed. The aim of the paper is to inform participating 
industries of the anticipated requirements format and of the empha- 
sis that will be placed on physics requirements as opposed to 
procedures. industry subcontractors should have a better under- 
standing of the systems engineering expected by the SSCL. 3 figs. 


21144 (TRI-PP—89-26) The TRIUMF KAON Factory: An 
overview. Craddock, M. (British Columbia Univ., Vancouver, BC 
(Canada). Dept. of Physics). TRIUMF, Vancouver, BC (Canada). 
May 1989. 8p. (CONF-8904412-: Workshop on intensity frontier 
physics, Tsukuba (Japan), 3-4 Apr 1989). Order Number 
DE91631779. Source: OSTI; NTIS (US Sales Only); INIS. 

TRIUMF has been awarded $11M for a one-year pre- 
construction Engineering Design and Impact Study of the KAON 
Factory. This will enable prototypes of many accelerator compo- 
nents to be built and the design of the accelerators and the layout 
of the experimental areas to be reviewed. The building and tunnel 
designs will be finalized, environmental, legal and economic impact 
studies carried out, and international involvement pursued further. 


21145 (TRI-PP-89-31) Discussion of participation possibili- 
ties at KEK. Gill, D.R. TRIUMF, Vancouver, BC (Canada). May 


1989. 2p. (CONF-8904412~: Workshop on intensity frontier 
physics. Tsukuba (Japan), 3-4 Apr 1989). Order Number 
DE91631780. Source: OSTI; NTIS (US Sales Only); INIS. 

A group of physicists at TRIUMF have been meeting regularly to 
discuss options for involvement in experiments that relate closely 
to the physics that would be undertaken at the KAON Factory. At a 
meeting held to discuss possibilities for work at KEK in the light of 
the new facilities that are under construction or proposed as part of 
the JHP, the topics considered ranged from the ion source to kaon 
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beams. They included measurements of kaon-nucleon elastic and 
inelastic scattering in the 1600 to 2000 MeV range; transport of po- 
larized proton beams through synchrotrons; the development of 
laser pumped polarized ion sources and volume cusp H~ sources; 
studies of the problems that high intensity beams will present for 
the maintenance of H~ stripping foils; collaboration on radioactive 
beam facilities; production of hypernuciei; low energy kaon scatter- 
ing; and new types of detectors. 


21146 (TRI-PP-89-32) Experimental facilities tor KAON. 
Gill, D.R. TRIUMF, Vancouver, BC (Canada). May 1989. 12p. 
(CONF-8904412—: Workshop on intensity frontier physics, Tsukuba 
(Japan), 3-4 Apr 1989). Order Number DE91631781. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In order to ensure that the type of experimental facilities provided 
at the TRIUMF KAON Factory meet the needs of physicists, TRI- 
UMF is seeking advice from the physics community by sponsoring 
a number of workshops. A list of desired facilities has been made. 
From this list it is learned that channels providing charged parti- 
cles, K*~—’s (x*~’s and polarized p's) at all the possible energies 
would be desirable. As well there will be a need for a neutral kaon 
beam, a neutrino beam, muon spin resonance beams and an area 
for extracted polarized proton studies. Some of these latter studies 
could be done using internal targets, so an area for such must also 
be included. Tasks still requiring input include definition the require- 
ments for the polarized proton beam area, internal targets, neutrino 
facility, kaon spectrometers and/or detectors, production targets, 
and proton beams downstream of production targets. 


21147 (TRI-PP-89-33) Radioactive beams and intense 
pulsed neutron beams: Research areas tor Japanese/Canadian 
collaboration at JHP. D’Auria, J.M. (Simon Fraser Univ., Burnaby, 
BC (Canada). Dept. of Chemistry). TRIUMF, Vancouver, BC 
(Canada). May 1989. 11p. (CONF-8904412—: Workshop on inten- 
sity frontier physics, Tsukuba (Japan), 3-4 Apr 1989). Order 
Number DE91631782. Source: OSTI: NTIS (US Sales Only); INIS. 

The proposed Japanese Hadron Project (JHP) as presently en- 
visaged is an exciting, creative concept, possibly allowing for a 
wide range of studies in many different areas of science. The pur- 
pose of this report is to present for discussion research areas in 
low energy nuclear physics, areas in which there is great interest in 
Canada to initiate collaboration. These involve using the proposed 
accelerated radioactive beams facility and the pulsed, intense neu- 
tron beam. In the report the scientific goals of such a program will 
be summarized, the approaches to be used described, and possi- 
ble areas for present and future collaboration indicated. 


21148 (UCRL-JC—107116) The use of AMS to the biomedi- 
cal sclences. Vogel, J.S. Lawrence Livermore National Lab., CA 
(USA). Apr 1991. 17p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48. (CONF-9104245-1: Envi- 
ronment Canada workshop on Canadian requirements for The 
Center for Accelerator Mass Spectrometry (AMS), Burlington, On- 
tario (Canada), 15-16 Apr 1991). Order Number DE91012037. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Center for Accelerator Mass Spectroscopy (AMS) began 
making AMS measurements in 1989. Biomedical experiments were 
originally limited by sample preparation techniques, but we expect 
the number of biomedical samples to increase five-fold. While 
many of the detailed techniques for making biomedical measure- 
ments resemble those used in other fields, biological tracer 
experiments differ substantially from the observational approaches 
of earth science investigators. The role of xenobiotius in initiating 
mutations in cells is of particular interest. One measure of the 
damage caused to the genetic material is obtained by counting the 
number of adducts formed by a chemical agent at a given dose. 
AMS allows direct measurement of the number of adducts through 
stoichiometric quantification of the '*C label attached to the DNA 
after exposure to a labelled a. Other isotopes of interest 
include tritium, °°Cl, "SE, 47Ca, 2®Al and 1291. Our experiments 
with low dose environmental carcinogens reflect the protocols 
which will become a common part of biomedical AMS. In biomedi- 
cal experiments, the researcher defines the carbon to be analyzed 
through dissection and/or chemical purification: thus the sample is 
“merely” combusted and graphitized at the AMS facility. However, 
since biomedical samples can have a '*C range of five orders of 





magnitude, preparation of graphite required construction of a spe- 
cial manifold to prevent cross-contamination. Additionally, a strain 
of 1*C-depleted C57BL/6 mice is being developed to further reduce 
background in biomedical experiments. AMS has a bright and 
diverse future in radioisotope tracing. Such work requires a dedi- 
cated amalgamation of AMS scientists and biomedical researchers 
who will redesign experimental protocols to maximize the AMS 
technique and minimize the danger of catastrophic contamination. 
18 refs., 4 figs., 1 tab. 
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Refer also to citation(s) 21225, 21229, 21307, 21309, 21318, 
21320, 21322, 21327, 21330, 21338, 21340, 21352, 21372, 21389, 
21397, 21399, 21404, 22299 


21149 (ANL/CP-72990) A volume integral formulation for 
magnetostatics with nonlinear materials. Turner, L.R.; Kettunen, 
L. Argonne National Lab., IL (USA). [1991]. 5p. Sponsored by 
Suomen Akatemja, Helsinki (Finland); USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-910199-2: The 
Asian Testing Electromagnetics Analysis Methods (TEAM) 
workshop and international seminar on computational applied elec- 
tromagnetics, Sendai (Japan), 28 Jan - 4 feb 1991). Order Number 
DE91013341. Source: OSTI; NTIS; GPO Dep. 

For magnetostatics, integral codes have several advantages over 
finite element codes, e.g. far-field boundaries are treated automati- 
cally, and computed fields in the air region satisfy Maxwell's 
equations. A new volume integral formulation using edge elements 
promises to overcome some of the disadvantages of earlier integral 
codes. Moreover, the advent of parallel processing may dramati- 
cally reduce the high computational costs that have plagued 
integral codes heretofore. 5 refs., 4 figs. 


21150 (BNL-45449) Method for calculating strong syn- 
chrotron tune modulation of depolarizing resonances in 
storage rings. Mane, S.R. Brookhaven National Lab., Upton, NY 
(USA). [1991]. 3p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-76CH00016. (CONF-910505-138: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91013337. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Short communication. ELECTRON SPIN RESONANCE/ 
depolarization; TUNING; MODULATION; STORAGE RINGS; 
CALCULATION METHODS; SYNCHROTRON RADIATION; DEPO- 
LARIZATION; ELECTRON BEAMS 


21151 (BNL-45451) Particle amplitude growth due to sin- 
gle or repetitive resonance crossing. Mane, S.R.; Weng, W.T. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 3p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505—135: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013330. Source: OSTI; NTIS; INIS; GPO Dep. 

We study the problem of the growth of the amplitude of a parti- 
cle executing betatron oscillations in a synchrotron or storage ring, 
due to the crossing of a resonance line. The resonance can be 
crossed either only once, or repeatedly. We treat only one degree 
of freedom in this paper, and assume the particles in the beam are 
independent. We consider some simple models of amplitude- 
dependent tunes, to discern the effects of detuning away from the 
resonance as the particle amplitude grows. The basic equation of 
motion we shall treat is the harmonic oscillator equation. 


21152 (BNL-46177) Magnetic measurements of the 12-pole 
trim magnets for the 200 MeV compact synchrotron XLS at the 
National Synchrotron Light Source. Krishnaswamy, J. (Grum- 
man Corp., Bethpage, NY (USA)); Kalsi, S.; Hsieh, H. Brookhaven 
National Lab., Upton, NY (USA). [1991]. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-910505—164: 1991 Institute of Electrical and Electronics 
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Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91013537. 
Source: OSTI; NTIS; INIS: GPO Dep. 

Magnetic measurements performed on the 12-pole trim magnets 
is described including Hall probe measurements to verity symmetry 
of the field and, rotating coil measurements to map the multipoles. 
The rotating coil measurements were carried out using a HP Dy- 
namic Signal Analyzer. Excited as a quadrupole the dominant error 
multipole is the 20th pole and excited as a sextrupole the dominant 
error multipole is the 18th pole. Reasonable agreement was found 
between the Hall probe measurements and the rotating coil mea- 
surements. 2 refs., 5 figs. 


21153 (CONF-910505-57) Radioactive beams with the 
HHIRF accelerators. Olsen, D.K. (Oak Ridge National Lab., TN 
(USA)); Alton, G.D.; Baktash, C.; Dowling, D.T.; Garrett, J.D.; 
Haynes, D.L.; Jones. C.M.; Juras, R.C., Lane, S.N.; Lee, LY.; 
Meigs, M.J.; Mills, G.D.; Mosko, S.W.; Tatum, B.A. Toth, K.S.; 
Carter, H.K. Oak Ridge National Lab., TN (USA). [1991]. 4p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400 ;AC05-760R00033. From 1991 Institute of Elec- 
trical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC); San Francisco, CA (USA); 6-9 May 1991. Order 
Number DE91012237. Source: OSTI; NTIS; INIS; GPO Dep. 
There is an increasing interest in radioactive ion beams for as- 
trophysics and nuclear physics research and applied programs. 
This interest has led to an International Conference on Radioactive 
Nuclear Beams and a Workshop on the Science of Intense Ra- 
dioactive lon Beams. In addition, a steering committee has been 
formed to consider the development of a very large and intense 
RIB facility in North America to produce both proton- and neutron- 
rich beams. This report discusses development of these beams. 


21154 (FNAL/C—91/119) Microwave instability at transition: 
Stability diagram approach. Bogacz. S.A. Fermi National Acceler- 
ator Lab., Batavia, IL (USA). May 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH03000. (CONF- 
910505—122: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC). San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013202. Source: OSTI:; 
NTIS; INIS; GPO Dep. 

A simple model of a beam at transition driven by a storage ring 
impedance is formulated in the framework of the nonlinear Viasov 
equation. This yields a set of coupled equations of motion describ- 
ing time evolution of a single coherent mode and the overall 
equilibrium density distribution function. At transition, contour inte- 
gration in the dispersion relation can be carried out analytically and 
a simple closed formula for the coherent frequency is obtained. 
From the resulting stability diagram further conclusions about the 
growth time of the microwave instability and the longitudinal emit- 
tance biowup at transition are derived. 5 refs., 1 fig. 


21155 (FNAL/C—91/133) Fabrication and performance of a 
new high-gradient trim quadrupole for the Fermilab luminosity 
upgrade. Mantsch, P.M.; Carson, J.A.; Gourlay, S.A.; Lamm, M.J.:; 
Riddiford. A.W. Fermi National Accelerator Lab., Batavia, IL (USA). 
May 1991. 3p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-76CH03000. (CONF-910505-290: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91014146. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A series of 16 high-gradient trim quadrupole magnets has been 
designed and built for the Tevatron luminosity upgrade (Fermilab 
lll). These quadrupoles form part of the new Low-Beta system for 
the two interaction regions in the Tevatron Collider. The magnets 
have been installed in the Tevatron lattice in anticipation of the 
1991 collider run. The one-shell design uses a “cable” of individu- 
ally insulated rectangular strands. The cable is overwrapped with 
Kapton and epoxy impregnated glass tape. The winding, curing 
and collaring of the magnet is accomplished in the same manner 
as Tevatron-like magnets using Ruthertord style cable. Once the 
magnet is assembled, the five strands are connected in series to 
achieve high gradient at low current. The required gradient is 0.63 
T/cm at 1086 A. The production magnets reached maximum cur- 
rents of about 1.1 T/cm at 1990 A. The success of this design 
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approach suggests other applications in beam transport where 
magnets of high pertormance and low operating cost are required. 
3 refs., 6 figs., 1 tab. 


21156 (FNAL-TM-1734) Synchrotron phase transition 
crossing using an rf harmonic. Griffin, J.E. Fermi National Accel- 
erator Lab., Batavia, IL (USA). Mar 1991. 30p. Sponsored by 
USDOE. Washington, DC (USA). DOE Contract AC02-76CH03000. 
Order Number DE91013397. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes a new method of transition crossing in 
strong focusing proton or heavy ion synchrotrons. Such accelera- 
tors have the property that at some energy, frequently within the 
operating range of the machine, the rotation period of particles 
within the momentum acceptance range of the machine becomes 
independent of momentum. 19 refs., 10 figs. 


21157 (INIS-SU-247/A, pp. 21-26) Calculation of an ion 
beam evolution in a section of a linear accelerator with 
spatial-unitorm quadrupole focusing on the base of the multi- 
level method of beam particle representation. Gal’pern, E.S.; 
Lyakhovitskij, V.N. Tsentral’ny) Nauchno-lssledovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR). 1988. 91p. (in Russian). In 
Methods and programs for numerical solution of mathematical 
physics problems: Scientific-technical collection. Order Number 
DE91003097. Source: OSTI: NTIS (US Sales Only); INIS. 

Program simulating the dynamics of proton beam in spatial- 
uniform quadrupole channel is described. Results of some 
calculations are presented. Lienard-Wiechert potentials in combina- 
tion with multilevel method of formation of macroparticie 
representing the beam were used for calculation of beam 
eigenfield. Formation of macroparticles of 2 and 3 levels is accom- 
plished by group averaging of 1 level macroparticles simulating 
beam dynamics. This enables to reduce sufficienly the sizes of 
macroparticile exhaustion field required for counting and reduce the 
counting time. Calculation of longitudinal beam movement in 
spatial-uniform quadrupole channel is presented on model exam- 
ples. 7 refs.; 3 figs. 


21158 


(JINR-D—9-89-52, pp. 206-207) Experiment on H- 
ions acceleration in the IAEh cyclotron. Bastrikov, S.Yu. (Gosu- 
darstvenny| Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Atomnoj Ehnergii); Venikov, N.!.; Pis'man, 
A.Ya.; Yarosh, V.E. AN SSSR, Moscow (USSR); Gosudarstvennyj 


Komitet po Ispol’zovaniyy Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceeo- 
ings of 11. All-Union Conference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

To create isochronous cyclotron for positron-emission tomogra- 
phy the experiments on H~ ion ecceleration out using the IAEh 
1.5-meter isochronous cyclotron. On the basis of the results 
obtained the pressure in the vacuum chamber of the cyclotron de- 
signed is calculated. The calculations have shown that at the 
pressure of residual gas in the accelerating chamber of 2x10-® 
Torr and working gas pressure of 10-5 Torr losses of H~ ions in 
case of acceleration up to 10 MeV constitute up to 20%. Provision 
of such partial pressures will be related to creation of a highly effi- 
cient system of vacuum with a low gas leakage. 6 refs.; 1 fig. 


21159 (JINR-D—9-89-52, pp. 249-252) Matrix method for cal- 
culation of electric impedance of accelerator periodical 
structures. Kurennoj, S.S. (Gosudarstvenny} Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij); Purtov, S.V. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyy Atomnoj Ehnergii 
SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (In Russian). (CONF-8810289-: 11. All-Union con- 
ference on charged particle accelerators, Dubna (USSR), 25-27 
Oct 1988). In Proceedings of 11. All-Union Conference on Charge- 
Particle Accelerators. V. 1. 508p. Order Number DE91903104. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A matrix method for the calculation of electric impedance of ac- 
celerator periodical structures with the boundary of common 
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enough configuration, which can be used at any frequency includ- 
ing the resonance region and at any beam energy is suggested. 
Using the given method the impedance of corrugated chamber of 
the U-70 accelerator in the range of frequencies up to 16 GHz is 
calculated. 7 rets.; 4 figs. 


21160 (JINR-D-9-89-52, pp. 256-257) Calculation of 
spheroidal perturbations body tormfactor in an arbitrary con- 
figuration external field. Barsukov, A.B. (Gosudarstvennyj Komitet 
po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergjj); Stepin, K.A.; Surenskij, A.V. AN SSSR, 
Moscow (USSR); Gosudarstvenny} Komitet po lIspol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 
11. All-Union conference on charged particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). In Proceedings of 11. All-Union Confter- 
ence on Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

To simplify and improve the accuracy of measurements of com- 
plex configuration accelerating field parameters, when studying and 
adjusting accelerating structures in ion linear accelerators with HF 
quadrupole focusing, a technique of spheroidal perturbating body 
formfactor determination in external field of arbitrary configuration 
is suggested. Solution of the external problem of electrostatics for 
accelerating channel electrodes by the method of equivalent 
charges is used. 5 refs.; 2 figs. 


21161 (JINR-D—9-89-52, pp. 258-259) Modification of equiv- 
alent charge method for the Roben three-dimensional problem 
in electrostatics. Barsukov, A.B. (Gosudarstvennyj Komitet po |s- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij); Surenskij, A.V. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (in Russian). (CONF-8810289-: 11. All- 
Union conference on charged particle accelerators, Dubna (USSR), 
25-27 Oct 1988). In Proceedings of 11. All-Union Conference on 
Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

The approach of the Roben problem solution for the calculation 
of the potential of intermediate electrode of accelerating structure 
with HFQ focusing is considered. The solution is constructed on 
the basis of variational formulation of the equivalent charge 
method, where electrostatic problem is reduced to equations of 
root-mean-square residuals on the system conductors. The tech- 
nique presented permits to solve efficiently the three-dimensional 
problems of electrostatics for rather complicated from geometrical 
viewpoint systems of electrodes. Processing time is comparable 
with methods of integral equations. 5 refs.; 2 figs. 


21162 (JINR-D—9-89-52, pp. 263-265) Stabilization of linear 
accelerator beam parameters using electric field excited by 
the beam in passive resonators. Vishnyakov, V.A. (AN Ukrain- 
skoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst.); 
Zakutin, V.V.; Kushnir, V.A.; Romas’ko, V.P.; Fursov, G.L.; Shen- 
derovich, A.M. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (In 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-Union Conference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The method for stabilization of beam power, current density and 
beam power density in a resonance accelerator of electrons on a 
target is studied experimentally using a series of passive weakly 
coupled SHF resonators installed at the outlet. The investigation 
part of the LU-40 accelerator at beam pulsed current from 0 to 400 
mA and energy of 15 MeV. It is shown that the method described 
permits to stabilize all the beam parameters quite efficiently. 4 
rets.; 3 figs. 


21163 (JINR-D-9-89-52, pp. 381-383) On formation of uni- 
torm magnetic field in the injection section of the LIU-30 
accelerator using ferromagnetic rings. Zhidkov, E.P. (Joint Inst. 
for Nuclear Research, Dubna (USSR)); Zhuraviev, V.V.; Kladnitskij, 





V.S.; Mators, |.M.; Fedorov, A.V.; Yuldashev, O.|. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 
11. All-Union conference on cha particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). In Proceedings of 11. All-Union Conter- 
ence on Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of experiments on formation of an uniform magnetic 
field in the LIU-30 injection section are given. To improve the uni- 
formity of longitudinal magnetic field, it is suggested to use coaxial 
ferromagnetic shims. During minimization of a functional the neces- 
sary parameters of shims and focusing solenoids are selected. It is 
shown that the contribution of the shim field to the general field at 
the axis of the accelerator channel reached 50%. The field unifor- 
mity at the axis inside sections within limits of +- 1-2% and in gaps 
between sections within the limits of +- 8% can be obtained by 
means of ferromagnetic shims. 5 refs.; 6 figs.; 1 tab. 


21164 (JINR-D-9-89-52, pp. 425-428) Increase of longitudi- 
nal instability thresholds in the Serpukhov synchrotron using 
Landau resonator. Pashkov, P.T. (Gosudarstvennyj Komitet po |s- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij); Smirnov, A.V. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (in Russian). (CONF-8810289-: 11. All- 
Union conference on charged particle accelerators, Dubna (USSR), 
25-27 Oct 1988). In Proceedings of 11. All-Union Conference on 
Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

Measures on decreasing longitudinal instability of bunched beam 
are considered in connection with reconstruction of the U-70 accel- 
erator as the UNK injector. It is suggested to use the special 
resonator, excited at the frequency, multiple to the frequency of ac- 
celerating field (so called Landau resonator) in order to realize 
proton-proton UNK program in the field of law frequencies for the 
purpose of decreasing accelerator longitudinal impedance. Numeri- 
cal examples of the end of accelerating cycle in U-70 are 
considered. 7 refs.; 1 fig. 


21165 (JINR-D-9-89-52, pp. 429-431) Theoretical and exper- 
imental study on beam transverse instability in the LU-2000 
accelerating sections with quasipermanent gradient. Ajzatskij, 
N.l. (AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko- 
Tekhnicheskij Inst.); Vikker, E.Z.; Volobuev, V.V.; Dovbnya, A.N.; 
Zavada, L.M.; Zykov, A.|.; Kushnir, V.A.; Fursov, G.L. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (in Russian). (CONF-8810289-: 
11. All-Union conference on charged particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). In Proceedings of 11. All-Union Conter- 
ence on Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

It is scheduled to substitute 50 sections with homogeneous 
structure for sections with quasipermanent Kharkov linac. For this 
purpose electrodynamic characteristics of new sections with EH,,- 
mode of oscillations are measured and transverse instability, 
observed during relativistic beam injection to a single section is in- 
vestigated. The critical current decreasess from 210 down to 130 
mA at 0.1 W power input. Results of simulation of accelerating 
structure, composed of 25 sections, are presented. It is shown that 
this accelerating structure meets the requirements for problems of 
injection into beam stretcher. 3 refs.; 5 figs.; 1 tab. 


21166 (JINR-D-9-89-52, pp. 432-433) Relativistic bunched 
beam modulation in passive structures. Ajzatskij, N.J. (AN 
Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij 
Inst.); Opanasenko, A.N. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (in Russian). (CONF-8810289—: 11. All-Union conference on 
charged particle accelerators, Dubna (USSR), 25-27 Oct 1988). In 
Proceedings of 11. All-Union Conference on Charge-Particle Accel- 
erators. V. 1. 508p. Order Number DE91003104. Source: OST]; 
NTIS (US Sales Only); INIS. 
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Consideration is given to results of experimental and theoretical 
studies of interaction of relativistic bunched beams with passive 
Structures in the presence of feedback. Investigations were con- 
ducted in inzhector complex of the LUEh-300 Kharkov linac. 3 
refs.; 3 figs. 


21167 (JINR-D-9-89-52, pp. 438-441) Longitudinal instabil- 
ity of azimuthal-nonsymmetrical beam in a synchrotron. 
Balbekov, V.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij); 
Ivanov, S.V. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint 
Inst. for Nuclear Research, Dubna (USSR). 1989. (in Russian). 
(CONF-8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Method of analyzing longitudinal beam instability in UNK acceler- 
ating resonators is presented. Consideration is given to the case 
when the spread of bunch parameters and partial orbit occupation 
by the beam are observed. Some results of calculations of effective 
impedances are given. 4 refs.; 2 figs. 


21168 (JINR-D-9-89-52, pp. 445-448) Electron beam dy- 
namics in the LIU-30/250 accelerator. Vakhrushin, Yu.P. 
(Nauchno-lssledovatel’skij inst. Ehlektrofizicheskoj Apparatury, 
Leningrad (USSR)); Kuznetsov, V.S.; Tikhomirov, A.S. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po |spol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (in Russian). (CONF-8810289-: 
11. All-Union conference on charged particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). In Proceedings of 11. All-Union Confer- 
ence on Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of numerical simulation of coherent oscillations of elec- 
tron beam in the LIU-30/250 accelerating system are presented. 
Transport systems both with continuous field and the discrete ones 
are considered. The following conclusions are made: amplitude of 
coherent oscillations inevitably grows in the real transport channel; 
the presence of correctors can lead to sufficient losses of beam 
pulse duration; discrete system is the optimal system for beam 
transport without sufficient losses. 7 refs.; 3 figs. 


21169 (JINR-D—9-89-52, pp. 453-455) Experimental study 
on selfconsistent longitudinal beam dynamics in the transition 
mode of acceleration in the FAKEL electron linac. Kalashnikov, 
V.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); Moiseev, V.1.; Pe- 
trenko, V.V. AN SSSR, Moscow (USSR): Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint 
Inst. for Nuclear Research, Dubna (USSR). 1989. (in Russian). 
(CONF-8810289-: 11. All-Union conterence on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Results of experimental study of electron beam parameters in 
the FAKEL linac are presented. Idea of the experiment is based on 
using high-frequency field of external generator in one of eccelerat- 
ing sections for calibrated monitoring particle movement, which is 
then detected by a magnetic spectrometer. Both one-dimensional 
particle phases distributione and two-dimensional ones over longi- 
tudinal phase plane are investigated. 4 refs.; 2 figs. 


21170 (JINR-D-9-89-52, pp. 456-459) Stability of nonlinear 
longitudinal waves of a space charge in ring beams. Beloshit- 
skij, P.F. (Joint Inst. for Nuclear Research, Dubna (USSR)): 
Kazarinov, N.Yu.; Perel’shtejn, Eh.A. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (In Russian). (CONF-8810289-: 11. All-Union con- 
ference on charged particle accelerators, Dubna (USSR), 25-27 
Oct 1988). In Proceedings of 11. All-Union Conference on Charge- 
Particle Accelerators. V. 1. 508p. Order Number DE91003104. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Consideration is given to the method on study of stability of 
charge waves in ring beams of charged particles under conditions 
of relatively long-wave disturbances of a single bunch and in the 
ease of strong dissipation. Coherent stability of the train of 
bunches symmetrical in the orbit, can be provided by travelling 
electromagnet wave with moderate amplitude. 5 refs.; 3 figs. 


21171 (JINR-D-9-89-52, pp. 460-461) lon stability in pulse 
electron beams. Bulyak, E.V. (AN Ukrainskoj SSR, Kharkov 
(Ukrainian SSR). Fiziko-Tekhnicheskij Inst.). AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (in Russian). (CONF-8810289-: 11. All- 
Union conference on charged particle accelerators, Dubna (USSR), 
25-27 Oct 1988). In Proceedings of 11. All-Union Conference on 
Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

The area of existence and limiting density of an ion skeleton, 
combined by an electron beam with a circular cross section and a 
strip beam with a finite bunch train frequency, are estimated. It is 
shown that the maximum ion skeleton density does not exceed the 
average one over the beam density bunch sequenece period and 
decreases with the beam density increase. There exists the re- 
duced beam density value depending on relative bunch length, 
above which no ion skeleton is confined. The minimum skeleton 
density for equal beam densities is attained in circular beams. 3 
rets.; 1 fig. 


21172 (JINR-D-9-89-52, pp. 464-465) Method and computer 
codes for calculation of beam spin characteristics along a 
transport channel. Zaika, N.|. (AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Yadernykh Issledovanij); Magal’, M.|. AN 
SSSR, Moscow (USSR); Gosudarstvenny) Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8810289-: 11. All-Union conference on charged particle 


accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 


11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A general matrix approach for describing ion beam polarization 
components along their transport channel through different electro- 
magnetic systems: dipole magnets, quadrupole magnetic lenses, 
electrostatic mirrors, solenoids, Winn filters, is developed. On the 
basis of the table transformation matrices a computer code for cal- 
culating the particle polarization vector is developed. 3 refs.; 1 tab. 


21173 (JINR-D-9-89-52, pp. 466-468) Edge long-action fo- 
cusing. Moroz, E.M. (AN SSSR, Moscow (USSR). Fizicheskij 
Inst.); Shorin, K.N.; Yakimenko, M.N. AN SSSR, Moscow (USSR); 
Gosudarstvenny} Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (In Russian). (CONF-8810289-: 11. All-Union con- 
ference on charged particle accelerators, Dubna (USSR), 25-27 
Oct 1988). In Proceedings of 11. All-Union Conference on Charge- 
Particle Accelerators. V. 1. 508p. Order Number DE91003104. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Results of simulation of betatron oscillation stability in a small- 
size synchrotron used as a source of synchrotron radiation for 
industrial and research applications under conditions of edge long- 
action focusing are given. It is shown that the long-action focusing 
can be achieved when edge effects are alternated on the bound- 
aries of magnetic sectors and racetrack rectilinear gaps. 7 refs.; 2 
figs. 


21174 (JINR-D—9-89-52, pp. 469-470) Method of overaging 
of aberration expansions in calculations of beam dynamics 
in ring magnetic systems. Nagaenko, M.G. (Nauchno- 
issledovatel'skij Inst. Ehlektrofizicheskoj Apparatury, Leningrad 
(USSR)). AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint 
Inst. for Nuclear Research, Dubna (USSR). 1989. (in Russian). 
(CONF-8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
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508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); iNIS. 

The study is aimed at theoretical substantiation of the method of 
aberration expansion averaging when studying the dynamics of 
charged particle beam in accelerators and storage rings. Algorithm 
for calculation of the beam dynamic characteristic with the accu- 
racy to the third order effects is developed. 7 refs. 


21175 (JINR-D—9-89-52, pp. 471-472) Accuracy evaluation 
of trajectory analysis of particle dynamics in ring magnetic 
systems. Nagaenko, M.G. (Nauchno-lssledovatel'skij Inst. Ehiek- 
trofizicheskoj Apparatury, Leningrad (USSR)). AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 11. All- 
Union conference on charged particle accelerators, Dubna (USSR), 
25-27 Oct 1988). In Proceedings of 11. All-Union Conference on 
Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

Ratios for aberration coefficients of the second and third orders 
of transverse motion of charged particle in ring magnetic structures 
used to evaluate the accuracy of the method of trajectory analysis 
are given. 6 refs. 


21176 (JINR-D-9-89-52, pp. 473-477) Polarized proton spin 
aberration in the lYal AN SSSR meson factory tra chan- 
nels. Golubeva, N.|. (AN SSSR, Moscow (USSR). Inst. Yadernykh 
Issledovanij); Senichev, Yu.V. AN SSSR, Moscow (USSR); Gosu- 
darstvenny| Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (In Russian). (CONF-8810289-: 11. All-Union conference on 
charged particle accelerators, Dubna (USSR), 25-27 Oct 1988). In 
Proceedings of 11. All-Union Conference on Charge-Particle Accel- 
erators. V. 1. 508p. Order Number DE91003104. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Proton spin abberations and cross moments occuring in different 
magnito-optical elements used for polarized transport are investi- 
gated. Quadrupole lenses and solenoids with a longitudinal field 
are used as focusing elements. 8 refs.; 4 figs. 


21177 (JINR-D-9-89-52, pp. 478-480) Peculiarities of tuning 
tor high-intensity ion linac. Dubinskij, G.A. (AN SSSR, Moscow 
(USSR). Inst. Yadernykh Issledovanij); Reshetov, A.V.; Senichev, 
Yu.V.; Shaposhnikova, E.N. AN SSSR, Moscow (USSR); Gosu- 
darstvenny} Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (In Russian). (CONF-8810289-: 11. All-Union conference on 
charged particle accelerators, Dubna (USSR), 25-27 Oct 1988). In 
Proceedings of 11. All-Union Conference on Charge-Particle Accel- 
erators. V. 1. 508p. Order Number DE91003104. Source: OST]; 
NTIS (US Sales Only); INIS. 

Specific features of linear accelerator tuning at meson factories 
are shown. Errors when determining HF field level and bunch size 
depending on the error of phase-flight measurements are pre- 
sented. It is shown that accuracy can be increased when using 
iterative tuning scheme. 5 refs.; 4 figs. 


21178 (JINR-D—9-89-52, pp. 484-485) Software modular 
structure tor high-current beam calculation. Batygin, Yu.K. (AN 
SSSR, Leningrad (USSR). Fiziko-Tekhnicheskij Inst.). AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 
11. All-Union conference on charged particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). In Proceedings of 11. All-Union Conter- 
ence on Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

A method of software development to calculate high-current 
beams is considered. The method is based on separation of a gen- 
eral problem to small independent subproblems (modules), which 
then are combined to obtains necessary versions of the software 
structure. A modular library is designed for investigated of high- 
current beam transportation in long focusing channels with hard 
focusing, as well as dynamics of charged particles in accelerators 
with quadrupoles in accelerators with quadrupole focusing and fo- 
cusing by a longitudinal field. 1 ref. 











21178 
TRANSPORT computer code for calculating beam dynamics in 
high-current accelerators. Kapchinskij, M. (AN SSSR, Moscow 
(USSR). Inst. Radiotekhniki i Ehlektroniki); Korenev, |.L.; Roginskij, 
L.A. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (In Russian). (CONF- 


(JINR-D-9-89-52, pp. 486-489) Modification of the 


8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Results of modifcation of the TRANSPORT program for calcula- 
tion of charged particle beam dynamics in high-current accelerators 
are presented. The new algorithm is called TRA-T. Modifications 
are carried out in two directions: new elements of beam transport 
channel are included and the effect of space charge forces is 
taken into account. 3 refs. 


21180 (JINR-D-9-89-52, pp. 488-490) Numerical study on 
nonstationary longitudinal dynamics of an intense beam in a 
transport mode of an electron linac. Smirnov, A.V. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Atomnoj Ehnergii). AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 11. All- 
Union conference on charged particle accelerators, Dubna (USSR), 
25-27 Oct 1988). In Proceedings of 11. All-Union Conference on 
Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of numerical study of the beam dynamics in the FAKEL 
linear accelereator with 2.2 m long bunching section, and aslo its 
design versions with 67 and 47 cm long waveguide bunchers are 
presented. Some calculation results for energy spread per pulse 
and average output energy are presented. 6 refs., 4 figs., 2 tabs. 


21181 (JINR-D-9-89-52, pp. 491-494) To the problem on ef- 
tect of waveguide high-frequency fields on ion beam radial 
motion. Reshetnikova, K.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR)). AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint lisi. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-Union Conference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A variant of alternating sign HF focusing, realized by a cylindrical 
waveguide with H wave, where the wave phase velocity 6 much 
exceeds particle velocity 6, and acceleration is absent, is consid- 
ered. TEM wave effects on radial motion of particles in spiral 
waveguide, when 6 > 6), and also under acceleration in syn- 
chronously travelling wave are analyzed. 5 rets. 


21182 (JINR-D-9-89-52, pp. 495-498) Computer code 
system tor study on charged particle dynamics in cyclic accel 
erators. Borisov, O.N. (Joint Inst. for Nuclear Research, Dubna 
(USSR)); Karamysheva, G.A.; Kol’ga, V.V.; Lomakina, O.V.; Tre- 
joal, Z.; Chigak, M. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-Union Conference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Computer program system for numerical simulation of dynamic 
processes in cyclic accelerators is developed in JINR. For a long 
time the program system has been used for calculation of particle 
dynamics in isochronous cyclotrons, in JINR phasotron and when 
calculating nonlinear effects in the VNK accelerating and storage 
complex. 6 refs.; 2 figs. 


21183 (JINR-D-9-89-52, pp. 499-500) Stability of charge 
distribution in a longitudinal homogeneous beam. Budanov, 
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Yu.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij). AN 
SSSR, Moscow (USSR); Gosudarstvennyj Komitet po |s- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (In Russian). (CONF- 
8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Investigations into the perturbation theory of self-matched distri- 
butions of charged beam phase density are mainly directed to the 
study of instable natural oscillation modes. However such type of 
instability under which a change of the distribution function occurs 
at the expense of interaction of change natural oscillations in the 
density perturbation. Developing in time, represents a certain 
interest for practice. Phase density perturbation in a stationary lon- 
gitudinal homogeneous beam is analytically investigated. 3 refs. 


21184 (JINR-D-9-89-52, pp. 503-505) Program complex tor 
analytical simulation of magneto-optical systems. Urintsev, A.L. 
(Rostovskij-na-Donu Gosudarstvennyj Univ., Rostov-na-Donu 
(USSR)); Samojlov, A.V. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (In Russian). (CONF-8810289-: 11. All-Union conference on 
charged particle accelerators, Dubna (USSR), 25-27 Oct 1988). In 
Proceedings of 11. All-Union Conterence on Charge-Particle Accel- 
erators. V. 1. 508p. Order Number DE91003104. Source: OSTI:; 
NTIS (US Sales Only); INIS. 

A set of programs in the REDUCE languige intended for the 
computerized calculation of magneto-optical systems (MOS) of dif- 
ferent complexity in the formular form is described. An analytical 
approach using a computer is developed for MOS comprising the 
following elements: free space, solenoid, dipole, quadrupole, sex- 
tupole, octupole. 4 refs. 


21185 (JINR-D-9-89-52, pp. 506-508) Emittance growth in 
the ITEP spatial uniform acceleration with quadrupole tocus- 
ing. Vorob’ev, |.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki); Kolomiets, A.A.; Shakhraj, N.V. AN 
SSSR, Moscow (USSR); Gosudarstvennyj Komitet po Iis- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint inst. 
for Nuclear Research, Dubna (USSR). 1989. (In Russian). (CONF- 
8810289-: 11. AlFUnion conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Proton linear accelerator with spatial-uniform quadrupole focus- 
ing is an initial stage of the 56 MeV linear accelerator, constructed 
at the ITEP. The investigations have shown that the main reason 
for emittance growth in the accelerator lies in the occurence of 
particle bunch pulsation at bunching section. To suppress the emit- 
tance growth it is necessary to change the bunching regime. 6 
refs.; 1 fig. 


21186 (LA-UR-91-1419) Spece-charge calculation for 
bunched beams with 3-D ellipsoidal symmetry. Garnett, R.W.; 
Wangler, T.P. Los Alamos National Lab., NM (USA). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-910505—131: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 69 May 1991). Order Number 
DE91013313. Source: OSTI; NTIS; INIS; GPO Dep. 

A method for calculating 3-D space-charge forces has been 
developed that is suitable for bunched beams of either ions or rela- 
tivistic electrons. The method is based on the analytic relations 
between charge-density and electric fields for a distribution with 3- 
D ellipsoidal symmetry in real space. At each step we use a 
Fourier-series representation for the smooth particle-density func- 
tion obtained from the distribution of the macroparticles being 
tracked through the elements of the system. The resulting smooth 
electric fields reduce the problem of noise from artificial collisions, 
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associated with small numbers of interacting macroparticles. Exam- 
ple calculations will be shown for comparison with other methods. 
4 refs., 2 figs., 1 tab. 


21187 (LA-UR-91-1462) A new wake-potential calculation 
method using orthogonal polynomials. Wang, Tai-Sen, F. (Los 
Alamos National Lab., NM (USA)); Zotter, B. Los Alamos National 
Lab., NM (USA). [1991]. 4p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. (CONF-910505-107: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91013045. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We present, in this paper, a new method for calculating the 
wake potential of a bunched beam of arbitrary charge distribution, 
directly from the wake potential of a shorter bunch, by using or- 
thogonal polynomial expansions. Combined with the table-look-up 
technique, this method leads to an effective computation scheme 
for repetitive evaluation of wake potentials of different charge distri- 
butions under the same boundary conditions. 15 refs. 


21188 Confined energy distribution for charged particle 
beams. Jason, A.J.; Blind, B. To Dept. of Energy. 29 Sep 1989. 
USA Patent patent application 7-414,232. 24p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
Order Number DE91011613. Source: OSTI; NTIS; GPO Dep. 

A charged particle beam is formed to a relatively larger area 
beam which is well-contained and has a beam area which relatively 
uniformly deposits energy over a beam target. Linear optics receive 
an accelerator beam and output a first beam with a first waist de- 
fined by a relatively small size in a first dimension normal to a 
second dimension. Nonlinear optics, such as an octupole magnet, 
are located about the first waist and output a second beam having 
a phase-space distribution which folds the beam edges along the 
second dimension toward the beam core to develop a well- 
contained beam and a relatively uniform particle intensity across 
the beam core. The beam may then be expanded along the sec- 
ond dimension to form the uniform ribbon beam at a selected 
distance from the nonlinear optics. Alternately, the beam may be 
passed through a second set of nonlinear optics to fold the beam 
edges in the first dimension. The beam may then be uniformly 
expanded along the first and second dimensions to form a well- 
contained, two-dimensional beam for illuminating a two-dimensional 
target with a relatively uniform energy deposition. 8 figs., 2 tabs. 


21189 (SLAC-PUB-5455) On the impedance due to syn- 
chrotron radiation. Heifets, S. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)); Michailichenko, A. Stanford Linear 
Accelerator Center, Menlo Park, CA (USA). Mar 1991. 3p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00515. (CONF-910505-62: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91012393. Source: OSTI; NTIS; INIS; GPO Dep. 

A qualitative consideration of the impedance caused by the syn- 
chrotron radiation is given. The rigorous results such as the value 
of the threshold frequency and the maximum value of the 
impedance are obtained in a simple way. 4 refs. 


21190 (SLAC-PUB-5456) Preliminary estimate of the 
b-factory impedance. Heifets, S. Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (USA). Mar 1991. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
910505-61: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91012392. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A preliminary impedance budget for the B-factory is given. The 
appendix summarizes the possible designs of bellows. 4 refs., 3 
figs., 2 tabs. 


21191 (SLAC-PUB-5458) Symplectic ful-turn maps in a 
Fourier representation. Berg, J.S. (Stanford Univ., 
Dept. of Physics); Warnock, R.L. Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (USA). May 1991. 3p. Sponsored by USDOE, 
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CA (USA). ° 


Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
910505—94: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91012912. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We have developed a method that uses an arbitrary symplectic 
tracking code to generate an exactly symplectic full-turn or multi- 
turn map. The map is obtained from a generating function, which is 
a finite Fourier series in the final angle coordinates, the Fourier co- 
efficients being represented as a B-spline series in the initial action 
coordinates. We achieve fast iteration of this implicitly defined map, 
and good accuracy. As a first application, we treat a simplified 
model of arcs of the SSC. 5 refs., 1 fig. 


21192 (SLAC-PUB-5465) Simulation of accelerating struc 
tures with large staggered tuning. Thompson, K.A.; Wang, J.W. 
Stanford Linear Accelerator Center, Menlo Park, CA (USA). May 
1991. 3p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO3-76SF00515. (CONF-910505-—119: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013272. Source: OSTI; NTIS; INIS; GPO Dep. 

One idea for controlling multibunch beam breakup in future linear 
colliders is to use accelerating structures that have a large (~10%) 
staggered tuning, that is, a large cell-to-cell spread in frequencies 
of the transverse dipole modes. Simulations of such structures us- 
ing the programs TBC! and LINACBBU are compared, and issues 
relevant to the design and optimization of such structures, such as 
choice of cell frequency distribution and role of cell-to-cell coupling 
are discussed. 6 refs., 3 figs. 


21193 (SLAC-PUB-5466) Computer modelling of —ew 
bunch feedback for the SLAC B-factory design. Briggs, 
(Stanford Linear Accelerator Center, Menlo Park, CA (USA)); ie 
J.D.; Hosseini, W.; Klaisner, L.; Morton, P.; Pellegrin, J.L.; Thomp- 
son, K.A.; Lambertson, G. Stantord Linear Accelerator Center, 
Menlo Park, CA (USA). May 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. (LBL~ 
30772;CONF-910505—105: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conterence 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91012968. Source: OSTI; NTIS; INIS; GPO Dep. 

The SLAC B-factory design, with over 1600 high current 
bunches circulating in each ring, will require a feedback system to 
avoid coupled-bunch instabilities. A computer model of the storage 
ring, including the RF system, wave fields, synchrotron radiation 
loss, and the bunch-by-bunch feedback system is presented. The 
feedback system model represents the performance of a fast 
phase detector front end (including system noise and imperfec- 
tions), a digital filter used to generate a correction voltage, and a 
power amplifier and beam kicker system. The combined ring- 
feedback system model is used to study the feedback system 
performance required to suppress instabilities and to quantify the 
dynamics of the system. Results are presented which show the 
time development of coupled bunch instabilities and the damping 
action of the feedback system. 3 refs., 5 figs., 2 tabs. 


21194 (SLAC-PUB-5485) Review of tolerances at the Final 
Focus Test Beam. Bulos, F.; Burke, D.; Helm, R.; Irwin, J.; Roy, 
G.; Yamamoto, N. Stanford Linear Accelerator Center, Menlo Park, 
CA (USA). May 1991. 3p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00515. (CONF-910505—163: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91013604. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We review the tolerances associated with the Final Focus Test 
Beam (FFTB). We have computed the acceptability window of the 
input beam for orbit jitter, emittance beta functions mismatch, in- 
coming dispersion and coupling; tolerances on magnet alignment, 
strength and muttipole content; and the initial tuneability capture of 
the line. 2 refs., 1 fig. 


21195 (SLAC-PUB-5486) Construction of high order maps 
for large proton accelerators. Irwin, J. Stanford Linear Accelera- 
tor Center, Menlo Park, CA (USA). [1991]. 3p. Sponsored by 





USDOE, Washington, DC (USA). DOE Contract AC03-76SF00515. 
(CONF-910505-69: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91012385. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We propose a simple perturbation method using a truncated CBH 
Theorem to calculate the nonlinear generator for one turn maps, 
and argue that such maps should give accurate long turn dynamic 
apertures for proton colliders such as the SSC and LHC. 9 refs. 


21196 (SLAC-PUB-5498) Wakefield measurements of SLAC 
linac structures at the Argonne AATF. Wang, J.W. (Stanford Lin- 
ear Accelerator Center, Menlo Park, CA (USA)); Loew, G.A.; 
Simpson, J.; Chojnacki, E.; Gai, W.; Konecny, R.; Schoessow, P. 
Stanford Linear Accelerator Center, Menlo Park, CA (USA). May 
1991. 3p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC03-76SF00515. (CONF-910505-66: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91012383. Source: OSTI; NTIS; INIS; GPO Dep. 

Damped and detuned linac structures designed to minimize the 
effects of wakefields excited by e+ bunch trains in future linear 
colliders are presently under investigation at SLAC. This paper de- 
scribes the results of measurements of both longitudinal and 
transverse wakefields performed at the ANL Advanced Accelerator 
Test Facility with two SLAC-built X-Band disk-loaded waveguides: 
a conventional 30-cavity long constant-impedance structure and a 
non-conventional 50-cavity long structure along which the iris and 
spacer diameters have been varied so as to stagger-tune the 
HEM,, mode frequency by 37%. The results are shown to be in 
excellent agreement with computations made by KN7C, 
TRANSVRS, TBCI, and LINACBBU. 8 refs., 5 figs. 


21197 (SLAC-PUB-5512) Maintaining micron-size beams in 
collision at the interaction point of the Stanford Linear Col- 
lider. Rouse, F.; Gromme, T.; Kozanecki, W.; Phinney, N. Stanford 
Linear Accelerator Center, Menlo Park, CA (USA). May 1991. 3p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00515. (CONF-910505—118: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013273. Source: OSTI; NTIS; INIS; GPO Dep. 

In order to maintain collisions between two micron-size beams at 
the interaction point of the SLC, we take advantage of the mutual 
electromagnetic deflection induced by one beam on the other as 
they cross with a nonzero relative impact parameter. We determine 
simultaneously the incoming and outgoing trajectory parameters of 
each beam on a pulse-by-pulse basis, using beam position moni- 
tors located near the IP. Comparing incoming and outgoing angles 
for a given beam yields the magnitude of the deflection the beam 
experienced during the collision from which the distance currently 
separating the two beams can be extracted. A simple proportional 
control is applied to calculate the change in upstream corrector 
settings to null out this distance. 3 refs., 6 figs. 


21198 (SLAC-PUB-5514) Transverse phase space in the 
presence of dispersion. Merminga, N.; Morton, P.L.; Seeman, 
J.T.; Spence, W.L. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). [1991]. 3p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC03-76SF00515. (CONF-910505—100: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91012915. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A generalized formalism is used to determine the beam ellipse 
parameters at some location in a transversely uncoupled transport 
line trom a sufficient number of beam size measurements. We al- 
low for contributions to the beam sizes from dispersion which can 
be either transported from some initial point, or generated along 
the transport from some initial point, or generated along the trans- 
port line. We derive expressions for the pure betatron emittance in 
terms of the “effective” emittance (calculated from the measure- 
ments of the total transverse beam sizes) both in the presence and 
absence of bending magnets. We give necessary and sufficient 
conditions for determining the pure betatron emittance and show it 
to be the absolute minimum of the effective emittance. Finally we 
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show that dispersion not only directly enlarges the emittance, but 
also causes a 6-mismatch, resulting in further emittance dilution 
due to chromatic filamentation, and calculate the emittance blow-up 
due to the combined effect. 6 refs., 2 figs. 


21199 (SLAC-PUB-5517) The final focus test beam project. 
Burke, D. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). May 1991. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO3-76SF00515. (CONF-910505-75: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91012328. Source: OSTI; NTIS; INIS; 
GPO Dep. 

An overview is given of the Final Focus Test Beam (FFTB) that 
is being constructed as a prototype final focus system for a future 
electron-positron linear collider. This beam line will use as input the 
50 GeV electron beam from the SLC linac, and is designed to re- 
duce the transverse dimensions of the beam spot at the focal point 
to 1 um. § refs., 2 figs., 1 tab. 


21200 (SLAC-PUB-5532) A 2d field solver for periodic 
structures with special corner elements. Nelson, E. Stanford 
Linear Accelerator Center, Menlo Park, CA (USA). May 1991. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00515. (CONF-910505—80: 1991 institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91012323. Source: OSTI; NTIS; INIS; GPO Dep. 

A 2d finite element field solver has been written which allows 
quasi-periodic boundary conditions, making it ideal for calculating 
traveling waves in periodic structures. Special elements are used 
at corners for improved accuracy. Comparisons with URMEL, 
URMEL-T, SUPERFISH and analytic solutions are made, showing 
that this code yields better eigenvalues than the URMELs despite 
the use of a coarser mesh. 5 refs., 5 figs. 


21201 (SLAC-PUB-5539) The optics of the Final Focus 
Test Beam. Irwin, J. (Stanford Linear Accelerator Center, Menlo 
Park, CA (USA)); Brown, K.; Bulos, F.; Burke, D.; Helm, R.; Roy, 
G.; Ruth, R.; Yamamoto, N.; Oide, K. Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). May 1991. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC03-76SF00515. 
(CONF-910505—-81: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 69 May 1991). Order Number DE91012322. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Final Focus Test Beam (FFTB), currently under construction 
at the end of the SLAC Linac, is being built by an international col- 
laboration as a test bed for ideas and methods required in the 
design and construction of final focus systems for next generation 
e*e~ linear colliders. The FFTB lattice is based on the previously 
developed principle of using sextupole pairs in a dispersive region 
to compensate chromaticity. The linear lattice was optimized for 
length, and implementation of diagnostic procedures. The transfor- 
mations between sextupole pairs (CCX and CCY) are exactly —|, 
the matrix for the intermediate transformer (BX) is exactly diagonal, 
and the dispersion function has zero slope at the sextupoles and is 
thus zero at the minimum of the 6, function in the intermediate 
transformer. The introduction of sextupoles in final focus systems 
leads to the presence of additional optical aberrations, and syn- 
chrotron radiation in the dipoles also enlarges the final spot size. 
The important fourth-order optical aberrations which determine the 
main features of the design have been identified. Additional lower 
order aberrations arise in the implementation of these designs, 
since the real system is not the ideal design. We concentrate on 
these aberrations and describe strategies for their diagnesis and 
correction. 


21202 (SLAC-PUB-5540) A new method of correcting the 
trajectory in linacs. Raubenheimer, T.O; Ruth, R.D. Stanford Lin- 
ear Accelerator Center, Menlo Park, CA (USA). May 1991. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00515. (CONF-910505-82: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91012321. Source: OSTI; NTIS; INIS; GPO Dep. 
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This paper describes a new method of reducing the transverse 
emittance dilution in linear colliders due to both transverse wake- 
fields and dispersive errors. The technique is a generalization of 
the Dispersion-Free correction algorithm; the dilutions are corrected 
locally by varying the beam trajectory. This technique complements 
BNS damping which primarily corrects the dilutions resulting from 
coherent betatron oscillations. Finally, the results of simulations are 
presented demonstrating the viability of the technique. 6 refs., 1 
fig., 1 tab. 


21203 (SLAC-PUB-5549) Simulation of longitudinal phase 
space in the SLC. Bane, K.L.F. Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (USA). May 1991. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
910505—113: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013278. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Upon leaving the damping ring, the SLC beam passes through 
the Ring-to-Linac transfer line (RTL), the linac, and the arcs on its 
way to the collision point. In an earlier paper calculations of the 
longitudinal distributions of the lengthened damping ring beam 
were presented, calculations that agreed remarkably well with 
measurements. In this paper we propagate the damping ring distri- 
butions through the rest of the machine. Among the effects that are 
included in the calculations are the curvature of the compressor rf 
and the limited energy aperture in the RTL, the wakefields in the 
linac, and the momentum compaction in the arcs. 12 refs., 7 figs., 
1 tab. 


21204 (SLAC-PUB-5553) Chromaticity corrections in the 
SLC final focus system. Toge, N.; Brown, K.; Burke, D.; Jacob- 
sen, R.; Krejcik, P.; Ziemann, V. Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). May 1991. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC03-76SF00515. 
(CONF-910505-86: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91012317. 
Source: OSTI; NTIS; INIS; GPO Dep. 

To best minimize the beam spot sizes at the interaction region in 
a linear collider, it is important to reduce chromatic aberrations at 
the focal point among other optical errors. In this paper we 
describe the chromaticity correction techniques that have been de- 
veloped and applied to the SLC final focus system. The resultant 
improvements and procedural issues are discussed. 8 refs., 4 figs. 


21205 (SLAC-PUB-5554) Grid scans: A transfer map diag- 
nostic. Emma, P.; Spence, W. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). May 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
910505-87: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91012316. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A beam line transfer map diagnostic is described which uses 
induced betatron oscillations to search for focusing errors and geo- 
metric aberrations. A grid is produced graphically in normalized 
phase space coordinates with the beta match quantified from this 
grid. Application to the SLC electron damping Ring-To-Linac (RTL) 
transport line is presented. 1 ref., 4 figs. 


21206 (SLAC-PUB-5557) Simulations on pair creation trom 
beam-beam interaction in linear colliders. Chen, P. (Stanford 
Linear Accelerator Center, Menlo Park, CA (USA)); Tauchi, T.; 
Yokoya, K. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). May 1991. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00515. (CONF-910505—88: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91012315. Source: OSTI; NTIS; INIS; 
GPO Dep. 

It has been recognized that e*e~ pair creation during the colli- 
sion of intense beams in linear colliders will cause potential 
background problems for high energy experiments. Detailed knowl- 
edge of the anguiar-momentum spectrum of these low energy pairs 
is essential to the design of the interaction region. In this paper, we 
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modify the computer code ABEL (Analysis of Beam-beam Effects 
in Linear colliders) to include the pair creation processes, using the 
equivalent photon approximation. Special care has been taken on 
the non-local nature of the virtual photon exchanges. The simulation 
results are then compared with known analytic formulas, and ap- 
plied to the next generation colliders such as JLC. 10 refs., 2 figs. 


21207 (SLAC-PUB-5560) Correction of the first order beam 
transport of the SLC Arcs. Walker, N.; Barklow, T.; Emma, P.; 
Krejcik, P. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). May 1991. 3p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO3-76SF00515. (CONF-910505-96: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91012919. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Correction of the first order transport of the SLC Arcs has been 
made possible by a technique which allows the full 4x4 transport 
matrix across any section of Arc to be experimentally determined. 
By the introduction of small closed bumps into each achromat, it is 
possible to substantially correct first order optical errors, and no- 
tably the cross plane coupling at the exit of the Arcs. 4 refs., 3 figs. 


21208 (SLAC-PUB-5565) Refinement of the Hamilton- 
Jacobi solution using a second canonical transtormation. 
Gabella, W.E. (Colorado Univ., Boulder, CO (USA). Dept. of 
Physics); Ruth, R.D.; Warnock, R.L. Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). May 1991. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC03-76SF00515 
;FG02-86ER40302. (CONF-910505-104: 1991 Institute of Electri- 
cal and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91012965. Source: OSTI; NTIS; IN!S; GPO Dep. 

Two canonical transformations are implemented to find approxi- 
mate invariant surface for a nonlinear, time-periodic Hamiltonian. 
The first transformation is found from the non-perturbative, iterative 
solution of the Hamilton-Jacobi equation. The residual angle de- 
pendence remaining after performing the transformation is mostly 
eliminated by a second, perturbative transformation. This refine- 
ment can improve the accuracy, or the speed, of the invariant 
surface calculation. The motion of a single particle in one trans- 
verse dimension is studied in a storage ring example where strong 
sextupole magnets are the source of nonlinearity. The refined 
transformation to action-angle variables, and the corresponding 
invariant surface, can attain accuracy similar to that of a good non- 
perturbative transformation in half the computation time. 3 refs., 2 
figs., 1 tab. 


21209 (SLAC-PUB-5568) Emittance control in linear collid- 
ers. Ruth, R.D. Stanford Linear Accelerator Center, Menlo Park, 
CA (USA). May 1991. 5p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00515. (CONF-910505—131: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91013606. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In this paper, we discuss the generation and control of the emit- 
tance in a next-generation linear collider. The beams are extracted 
from a damping ring and compressed in length by the first bunch 
compressor. They are then accelerated in a preaccelerator linac up 
to an energy appropriate for injection into a high gradient linac. In 
many designs this pre-acceleration is followed by another bunch 
compression to reach a short bunch. After acceleration in the linac, 
the bunches are finally focused transversely to a small spot. The 
proposed vertical beam sizes at the interaction point are the order 
of a few nanometers while the horizontal sizes are about a factor 
of 100 larger. This cross-sectional area is about a factor of 104 
smaller than the SLC. However, the main question is: what are the 
tolerances to achieve such a small size, and how do they compare 
to present techniques for alignment and stability? These tolerances 
are very design dependent. Alignment tolerances in the linac can 
vary from 1 um to 100 um depending upon the basic approach. In 
this paper we discuss techniques of emittance generation and con- 
trol which move alignment tolerances to the 100 um range. 











21210 
one-turn Taylor maps. Yan, Y. (Superconducting Super Collider 
Lab., Dallas, TX (USA)); Sen, T.; Chao, A.; Bourianoff, G.; Dragt, 
A.J.; Forest, E. Superconducting Super Collider Lab., Dallas, TX 
(USA); Lawrence Berkeley Lab., CA (USA). Dec 1990. 8p. Spon- 


(SSCL-301) Comment on round-off errors and on 


sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-89ER40486 ;AC03-76SF00098. (LBL—-30026). Order Number 
DE91012553. Source: OSTI; NTIS; INIS; GPO Dep. 

Round-off errors in long-term tracking for the Superconducting 
Super Collider (SSC) with 64-bit precision (single precision in Cray 
or normal double precision) are found to be insignificant. One-turn 
Taylor maps are useful for studying the beam dynamics of the al- 
ternating gradient synchrotrons and can potentially be used for fast 
long-term tracking up to 100 million turns for the SSC. 14 refs., 2 
figs. 


21211 (SSCL-302) Normalization of the parameterized 
Courant-Snyder matrix. Yan, Y. Superconducting Super Collider 
Lab., Dallas, TX (USA). Dec 1990. 18p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-89ER40486. Order 
Number DE91012554. Source: OSTI; NTIS; GPO Dep. 


An explicit normal form of the parameterized Courant-Snyder — 


matrix is obtained by symplectic factorization. The explicit calcula- 
tion of the 6- (off-momentum-) dependent tune .(5) and Twiss 
parameters 6(5), (5), a(5) may have applications in accelerator 
lattice design. Furthermore, being able to symplectify a truncated 
parameterized Courant-Snyder matrix is a key step to fully parame- 
terized map studies in nonlinear dynamics. 5 refs. 


21212 (SSCL-303) A typical “Ztrack” long-term tracking 
result for the SSC study. Yan, Y. (Superconducting Su- 
per Collider Lab., Dallas, TX (USA)); Bourianoff, G.; Schachinger, 
L. Superconducting Super Collider Lab., Dallas, TX (USA); 
Lawrence Berkeley Lab., CA (USA). Dec 1990. 8p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO02-89ER40486 
;AC03-76SF00098. (LBL-30027). Order Number DE91012555. 
Source: OSTI; NTIS; GPO Dep. 

A large amount of supercomputer CPU time has been used for 
tracking particles in the Superconducting Super Collider (SSC) us- 
ing a vectorized, multi-tasked post-Teapot tracking program called 
“Ztrack.” Typically, hundreds of particles with appropriate initial dis- 
placements (relative to the closed orbits) are tracked for a hundred 
thousand turns. One then simply makes a survival plot (turn at 
which particle is lost versus initial displacements) to determine the 
dynamic aperture. Occasionally, particles are tracked to a million 
turns for very selective cases. These numerical studies aid in de- 
termining the best aperture for the SSC. 6 refs., 1 fig., 1 tab. 


21213 (SSCL-323) Tune modulation and E778 experiment. 
Chen, Tong. Superconducting Super Collider Lab., Dallas, TX 
(USA). May 1990. 62p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-89ER40486. Order Number 
DE91013549. Source: OSTI; NTIS; INIS; GPO Dep. 

Tune modulation effect on nonlinear beam dynamics is studied. 
Different tune modulation conditions will lead to different motion 
properties. Boundaries on modulation condition are found to distin- 
guish qualitatively different motions. The motion in resonance 
island with tune modulation is modeled by a driven pendulum. Its 
nonlinear property is analyzed, and investigated by simulation. Ex- 
periments have been done to observe the phenomena predicted by 
the theory. Many interesting results provide evidence for it. 12 
rets., 39 figs., 4 tabs. 


21214 (SSCL-346) Coherent beam-beam effects. Chao, 
A.W. Superconducting Super Collider Lab., Dallas, TX (USA). Jan 
1991. 51p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-89ER40486. Order Number DE91012512. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following about beam-beam interac- 
tions: the dynamic-beta model; flip-flop effect; steady-state with 
nonlinear beam-beam force; dynamics about the steady-state; rigid 
dipole model; quadrupole modes; quadrupole modes around 
dynamic-beta; higher order moments; and coherent beam blow-up 
model. 


43 PARTICLE ACCELERATORS 
4302 Beam Dynamics, Field Calculations, and lon Optics 


21215 (SSCL-399) Coil shapes towards pure multipoles in 
circular regions (a numerical approach). Thiagarajan, V. Super- 
conducting Super Collider Lab., Dallas, TX (USA). May 1991. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-89ER40486. (CONF-910505—145: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013360. Source: OSTI; NTIS; INIS; GPO Dep. 

Coil shapes to produce pure multipole fields in circular regions 
have been studied and numerically evaluated. Coil shapes have 
been assumed as functions of unknown coefficients (and pre- 
scribed constraining parameters) and cosine functions. The 
coefficients have been numerically determined to produce the re- 
quired multipole, simultaneously reducing the other multipoles to 
zero, or to negligible values. 4 refs., 2 figs., 1 tab. 


21216 (SSCL-447) Dynamic aperture and performance of 
the SSC low energy booster lattice. Pilat, F.; Bourianoff, G.; 
Cole, B.; Talman, R.; York, R. Superconducting Super Collider 
Lab., Dallas, TX (USA). May 1991. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-89ER40486. (CONF- 
910505-141: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013365. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A systematic study of lattice designs proposed for the SSC Low 
Energy Booster has been performed, where the dynamic behavior 
of high transition gamma lattices is compared with that of a simpler 
FODO- like machine. After optimization of the transverse tunes, the 
dynamic aperture is determined by tracking the chromaticity cor- 
rected, “ideal” lattices, where the only sources on nonlinearity are 
the chromaticity sextupoles. The robustness of the lattices against 
misalignment, systematic and random errors is then evaluated and 
error compensation schemes worked out. The computational speed 
of the TEAPOT code has been greatly enhanced by porting and 
running its tracking core on the Intel iPSC/860 parallel computer. 7 
rets., 5 figs., 3 tabs. 


21217 (TRI-PP-88-35) Initial operating experience and re- 
cent development on the TRIUMF optically pumped polarized 
H- ion source. Schmor, P.W. (TRIUMF, Vancouver, BC 
(Canada)); Law, W.M.; Levy, C.D.P.; McDonald, M. TRIUMF, Van- 
couver, BC (Canada). Jun 1988. 3p. (CONF-880695-—: 1. European 
particle accelerator conference (EPAC-1), Rome (Italy), 7-11 Jun 
1988). Order Number DE91631784. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A polarized H~ ion source using optical pumping techniques has 
been developed at TRIUMF. This source was used to demonstrate 
(on an ion source test stand) the feasibility of producing 10 yA of 
~60% polarized H~ ion beam in a de mode suitable for injection 
into the TRIUMF cyclotron. The source has been installed in a 300 
kV high voltage terminal connected to the cyclotron via a recently 
constructed beam transport line. A polarization of 80% is 
anticipated near the end of 1988 after the installation of a super- 
conducting solenoid to the source. In this paper we describe the 
initial operating experience, recent developments, and the future 
plans for the TRIUMF optically pumped polarized ion source. 


21218 (TRI-PP-89-13) Stability of beams hollow in longitu- 
dinal phase space. Baartman, R.; Jones, F.W.; Koscieiniak, S.; 
Mackenzie, G.H. TRIUMF, Vancouver, BC (Canada). Mar 1989. 3p. 
(CONF-890335—-: 1989 IEEE particle accelerator conference, 
Chicago, IL (USA), 20-23 Mar 1989). Order Number DE91631788. 
Source: OSTI: NTIS (US Sales Only); INIS. 

Intense beams, ~ 100 wA, may be accumulated in storage rings 
by means of charge exchange injection together with a sweep of 
the closed orbit and/or incoming beam parameters. Such painting 
schemes can result in 6-D charge distributions peaked at the syn- 
chronous orbit and stable under space charge forces. Some of 
these schemes, however, may produce, at some point during the 
procedure, charge distributions that are hollow in longitudinal 
phase space. Under these conditions tracking simulations incorpo- 
rating longitudinal space charge effects suggest that a dipole 
instability may develop. The development time depends on the to- 
tal charge and its distribution. We find that hollow beams may be 
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practicable provided that the total charge is less than a critical 
value. Initial growth rates are given. 


21219 (UCRL-JC—105597) Modeling of switching cores for 
induction accelerators. Shay, H.D.; DeFord, J.F.; Craig, G.D. 
Lawrence Livermore National Lab., CA (USA). May 1991. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. (CONF-910505—170: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013489. Source: OSTI; NTIS; GPO Dep. 

We have successfully installed a nonlinear magnetization model 
in the 2 3-kD finite difference (FDTD) electro-magnetic (EM) code 
AMOS. We have developed a procedure for mapping the 3-D in- 
duction cells on the 2-D AMOS mesh. These tools will be important 
for modeling advanced induction accelerator cells. 7 refs., 4 figs. 


4303 Auxiliaries and Components 


Refer also to citation(s) 21152, 21165, 21177, 21188, 21190, 
21199, 21204, 21216, 21408, 21410, 21457, 21458, 21459, 21897 


21220 (ANL/CP-72009) Status of the uranium upgrade of 
ATLAS. Bollinger, L.M.; Biliquist, P.J.; Bogaty, J.M.; Clifft, B.E.; 
Markovich, P.; Munson, F.H.; Pardo, R.C.; Shepard, K.W.; 
Zinkann, G.P. Argonne National Lab., IL (USA). [1991]. 3p. (in Ru- 
manian). Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-910505—73: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91012474. Source: OSTI; NTIS; INIS; GPO Dep. 
The ATLAS Positive lon Injector (Pil) is designed to replace the 
tandem injector for the ATLAS heavy-ion facility. When the Pil 
project is complete, ATLAS will be able to accelerate all ions 
through uranium to energies above the Coulomb barrier. Pll con- 
sists of an ECR ion source on a 350 KV platform and a very 
low-velocity superconducting linac. The linac is composed of an 


independently-phased array of superconducting four-gap interdigital 
resonators which accelerate over a velocity range of .007c to .05c. 
the Pll project is approximately 75% complete. Beam tests and ex- 
periments using the partially completed Pil have demonstrated that 
the technical design goals are being met. The design, construction 
status, and results of recent operational experience using the Pil 
will be discussed. 10 refs., 2 figs., 1 tab. 


21221 (ANL/CP-73085) Application of rf superconductivity 
to high-brightness and high-gradient ion beam accelerators. 
Delayen, F.R.; Bohn, C.L.; Roche, C.T. Argonne National Lab., IL 
(USA). [1991]. 11p. Sponsored by Department of Defense, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910123-29: OE/LASE '91: 4th Society of Photo-Optical 
Instrumentation Engineers (SPIE) international symposium, Los An- 
geles, CA (USA), 20-25 Jan 1991). Order Number DE91013354. 
Source: OSTI; NTIS; GPO Dep. 

A development program is underway to apply rf superconductiv- 
ity to the design of continuous-wave (cw) linear accelerators for 
high- brightness ion beams. Considerable progress has been made 
both experimentally and theoretically toward this application. Re- 
cent tests of niobium resonators for ion acceleration have yielded 
average accelerating gradients as high as 18 MV/m. In an experi- 
ment with a radio-frequency quadrupole geometry, niobium was 
found to sustain cw peak surface electric fields as high as 128 MV/ 
m over large (10 cm*)surface areas. Theoretical studies of beam 
impingement and cumulative beam breakup have also yielded en- 
couraging results. We have also made extensive measurements of 
the rf properties of high- T-superconductors. In this paper, we 
summarize our progress and identity current and future work in the 
areas of accelerator technology and superconducting materials 
which will build upon it. 22 refs., 13 figs., 2 tabs. 


21222 (BNL-45387) Beam current monitoring in the AGS 
Booster and its transfer lines. Witkover, R.L.; Zitvogel, E.; 
Castillo, V. Brookhaven National Lab., Upton, NY (USA). [1991]. 
6p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505—137: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conterence 
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(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013328. Source: OSTI; NTIS; INIS; GPO Dep. 

The new AGS Booster is designed to accelerate low intensity 
polarized protons and heavy ions, and high intensity protons. The 
wide range of beam parameters and the vacuum, thermal and radi- 
ation environment, presented challenges in the instrumentation 
design. This paper describes the problems and solutions for the 
beam current monitors in the Booster and its transport lines. 
Where available, results of the initial operation will be presented. 
11 refs., 3 figs. 


21223 (BNL-45409) Fiber optics in the BNL booster radia- 
tion environment. Beadie, E.R. Brookhaven National Lab., Upton, 
NY (USA). [1991]. 3p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CH00016. (CONF-910505—136: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91013329. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Booster instrumentation uses analog and digital fiber optic 
links, designed to withstand at least 50 krads without performance 
degradation. The links use inexpensive and commercially available 
components that operate at a center wavelength of 820 nm. The 
analog link operates to 30 MHz over a 200 m fiber and can provide 
insertion gain. The digital link provides 60 ns timing pulses without 
the dispersive effects of coaxial cables. The optical fiber is a step- 
index hard clad silica type with a 200 micron core. This paper 
presents the component selection criteria, link design, installation, 
testing and performance for the optical links in the Booster instru- 
mentation systems. 7 refs., 4 figs. 


21224 (BNL-45426) Indirect phase locking of RF clock to 
the beam tor BNL booster BPM system. Hayes, T.; Zaltsman, A. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 3p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505—134: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013331. Source: OSTI; NTIS; INIS; GPO Dep. 

The beam position monitoring (BPM) system for the BNL Booster 
consists of 48 main pick-up electrodes (PUE) symmetrically dis- 
tributed around the ring and two special PUE’s for the transverse 
dampers. The BPM system utilizes an integrator that is AC coupled 
to the PUE. In order to eliminate the cumulative error in the signal 
from the PUE introduced by the AC coupling, a base line restorer 
(BLR) is used to reestablish a reference value between the 
bunches. Three signals phase locked to the beam, 48 x frey and 
both quadrature components of fre, are needed to insure that the 
triggers to the BLR’s occur between bunches. The triggers for the 
main PUE's require a clock at 48 times the revolution frequency as 
well as the RF frequency to time their occurrence. The quadrature 
components of RF frequency are used in a phase shifter to pro- 
duce the triggers for the damper PUE’'s. By making use of direct 
digital synthesis technology, we were able to produce all three sig- 
nals locked to the beam using only a single phase locked loop. 3 
rets., 4 figs. 


21225 (BNL-45450) Generalized emittance measurements 
in a beam transport line. Skelly, J.; Gardner, C.; Luccio, A.; 
Kponou, A.; Reece, K. Brookhaven National Lab., Upton, NY 
(USA). [1991]. 3p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-76CH00016. (CONF-910505-180: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91013594. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Motivated by the need to commission 3 beam transport lines for 
the new AGS Booster project, we have developed a generalized 
emittance-measurement program; beam line specifics are entirely 
resident in data tables, not in program code. For instrumentation, 
the program requires one or more multi-wire profile monitors; one 
or multiple profiles are acquired from each monitor, corresponding 
to one or multiple tunes of the transport line. Emittances and Twiss 
parameters are calculated using generalized algorithms. The re- 
quired matix descriptions of the beam optics are constructed by an 
on-line general beam modeling program. Design of the program, its 
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algorithms, and initial experience with it will be described. 4 refs., 2 
figs., 1 tab. 


21226 (CONF-9105174—1) Monolithic front end electronics 
for silicon calorimeters. Alley, G.T. (Oak Ridge National Lab., TN 
(USA)); Bauer, M.L.; Britton, C.L. Jr.; Todd, R.A.; Wintenberg; 
Kennedy, E.J. Oak Ridge National Lab., TN (USA). 6 May 1991. 
15p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From International symposium on electronic in- 
strumentation in physics; Dubna (USSR); 14 May 1991. Order 
Number DE91012063. Source: OSTI; NTIS; GPO Dep. 

This paper describes preamplifiers designed specifically to 
address the requirements of silicon calorimetry for the Supercon- 
ductivity Super Collider (SSC). Some considerations are described 
for the design of a silicon-based sampling calorimetry detector for 
the SSC. For optimal performance, the front-end electronics must 
be matched to the detector characteristics and have the speed re- 
quired by the high SSC interaction rates. The relation between the 
signal-to-noise ratio of the calorimeter electronics and the charge 
collection time, the preamplifier power dissipation, detector capaci- 
tance and leakage, charge gain, and signal shaping and sampling 
was studied. The electrostatic transformer connection was analyzed 
and found to be unusable for a tightly arranged calorimeter be- 
cause of stray capacitance effects. Some results of radiation effects 
on selected junction field-effect transistors, MOS field-effect transis- 
tors, and bipolar junction transistors are presented. The evaluations 
include dc parameters, as well as capacitive variations and noise 
evaluations. The tests are made at the low current and voltage lev- 
els (in particular, at currents < 1 mA) that are essential for the 
low-power regimes required by SSC circuitry. Detailed noise data 
are presented both before and after 5-Mrad (gamma) total-dose ex- 
posure. SPICE radiation models for three high-frequency bipolar 
processes are compared for a typical charge-sensitive preamplifier. 
Eight different preamplifiers designed for detector capacitances 
ranging from 20 pF to 500 pF and operating temperatures from 25 
°C to —20°C are discussed. The different topologies and their 
features are discussed in addition to the design methodologies em- 
ployed. The results for noise, power consumption, speed, and 
radiation damage effects as well as data for post-damage anneal- 
ing are presented for VTC process preamplifier. Simulations for the 
VHF process circuits are presented. 13 refs., 1 fig., 3 tabs. 


21227 (DOE/ER-0484P, pp. 125) Measuring optical surface 
roughness: Digital optical profiler. USDOE Office of Energy Re- 
search, Washington, DC (USA). Jan 1991. In Technology ’90. 
Accomplishments in technology transfer from DOE and its laborato- 
ries. 192p. Order Number DE91005072. Source: OSTI; NTIS; INIS. 

Mirrors used to reflect and focus x-rays produced by high- 
brightness synchrotron-radiation sources, such as the National 
Synchrotron Light Source (NSLS) at Brookhaven National Labora- 
tory (BNL), need to be made with extremely smooth surface 
finishes and with very precise overall shapes in order not to de- 
grade the quality of the source. A program was established to 
develop measurement techniques and instrumentation better suited 
for characterizing the figure and finish of x-ray mirror surfaces. A 
recently developed commercial microinterferometer system was 
adapted to measure the small-scale roughness on smooth surfaces 
with a precision and accuracy of better than 1 angstrom RMS. A 
collaborative effort with a researcher from the US Army Research, 
Development, and Engineering Center resulted in the development 
of a surface profile analysis code and a method to specify rough- 
ness in terms of the average power spectral density function of the 
surface. Manufacturers have been able to significantly improve the 
finish quality of their mirrors based on the feedback provided to 
them by the BNL workers, and synchronous-radiation researchers 
now have a meaningful way to specify the desired properties of 
their surfaces. An International Standards Organization drawing 
standard is now in preparation for the specification of optical sur- 
face finish based upon the analytical technique developed at BNL. 
Work continues in the BNL Optical Metrology Laboratory on the de- 
velopment of a long trace-profiling instrument to measure the figure 
of cylindrical aspheric surfaces up to 1 meter in length. This kind of 
measurement cannot currently be made with commercially avail- 
able measuring instruments. 


21228 (DOE/ER-0484P, pp. 135-136) Measuring oxidation 
processes: Atomic oxygen flux monitor. USDOE Office of En- 
ergy Research, Washington, DC (USA). Jan 1991. In Technology 
‘90. Accomplishments in technology transfer from DOE and its lab- 
oratories. 192p. Order Number DE91005072. Source: OSTI:; 
NTIS; INIS. 

Of the existing 95 high-energy accelerators in the world, the 
Stanford Linear Collider (SLC) at the Stanford Linear Accelerator 
Center (SLAC) is the only one of the linear-collider type, where 
electrons and positrons are smashed together at energies of 50 
GeV using linear beams instead of beam rings for achieving inter- 
actions. Use of a collider eliminates energy losses in the form of 
x-rays due to the curved trajectory of the rings, a phenomena 
known as bremsstrauhlung. Because these losses are eliminated, 
higher interaction energies are reached. Consequently the SLC 
produced the first Z particle in quantities large enough to allow 
measurement of its physical properties with some accuracy. SLAC 
intends to probe still deeper into the structure of matter by next po- 
larizing the electrons in the beam. The surface of the source for 
these polarized particles, typically gallium arsenide, must be kept 
clean of contaminants. One method for accomplishing this task 
requires the oxidation of the surface, from which the oxidized con- 
taminants are later boiled off. The technique requires careful 
measurement of the oxidation process. SLAC researchers have de- 
veloped a technique for measuring the atomic oxygen flux in this 
process. The method uses a silver film on a quartz-crystal, 
deposition-rate monitor. Measuring the initial oxidation rate of the 
silver, which is proportional to the atomic oxygen flux, determines a 
lower limit on that flux in the range of 10° to 10'” atoms per 
square centimeter per second. Furthermore, the deposition is 
reversible by exposing the sensor to atomic hydrogen. This tech- 
nique has wider applications to processes in solid-state and 
surface physics as well as surface chemistry. In semiconductor 
manufacturing where a precise thickness of oxide must be de- 
posited, this technique could be used to monitor the critical flux of 
atomic oxygen in the process. 


21229 (FNAL/C—91/118) Comments on the behavior of a- 
in main injector +, jump schemes. Bogacz, S.A.; Peggs, S. 
Fermi National Accelerator Lab., Batavia, IL (USA). May 1991. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03000. (CONF-910505—123: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013200. Source: OSTI; NTIS; INIS; GPO Dep. 

Tracking studies of transition crossing in the Main Injector have 
shown that the Johnsen effect is the dominant cause of beam loss 
and emittance blow up. To suppress this effect one has to have 
control over a, (dispersion of the momentum compaction factor a). 
Various +, jump configurations are examined and the resulting 
changes in a; are assessed. These results are further validated by 
comparison between the simulation and simple analytic a;— 
formulas derived for a model FODO lattice with full chromaticity 
compensation in the presence of an eddy current sextupole com- 
ponent. A scheme involving the introduction of a dispersion wave 
in the arcs of the Main Injector, around transition time, seems to be 
promising if one regards the strength of the eddy current sextupole 
family as an external “knob” to control values of ay. 


21230 (FNAL/C—91/121) SSC collider dipole magnet end 
mechanical design. Delchamps, S.W. (Fermi National Accelerator 
Lab., Batavia, IL (USA)): Bossert, R.C.: Carson, J.; Ewald, K.; Ful- 
ton, H.; Kerby, J.; Koska, W.; Strait. J.: Wake, S.M.; Leung, K.K. 
Fermi National Accelerator Lab., Batavia, IL (USA). May 1991. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03000. (CONF-910505—273: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014140. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the mechanical design of the ends of Su- 
perconducting Super Collider dipole magnets to be constructed and 
tested at Fermilab. Coil end clamps, end yoke configuration, and 
end plate design are discussed. Loading of the end plate by axial 
Lorentz forces is discussed. Relevant data from 40 mm and 50 
mm aperture model dipole magnets built and tested at Fermilab 
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are presented. In particular, the apparent influence of end clamp 
design on the quench behavior of model SSC dipoles is described. 
8 refs., 3 figs. 


21231 (FNAL/C-91/122) Quench pertormance of supercon- 
ducting quadrupole magnets for the new Fermilab low beta 
insertion. Gourlay, S.A.; Carson, J.A.; Hanft, R.; Jaffery, T.S.; 
Koepke, K.; Lamm, MJ.; Mantsch, P.M.; Mclinturff, A.D.; 
Mokhtarani, A.; Orris, D.; Peterson, T. Fermi National Accelerator 
Lab., Batavia, IL (USA). May 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH03000. (CONF- 
910505—111: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013109. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Construction and testing of the components for the new Tevatron 
DO/BO low beta insertion has been nearly completed. The devices 
include superconducting cold iron quadrupoles utilizing a 2-shell, 
cos2é6 coil geometry with a 7.6 cm aperture. The maximum design 
gradient is 1.41 T/cm at an operating current of 4832 A. They have 
the highest current density with the highest peak field on the wind- 
ing of any quadrupole yet built. This paper summarizes the quench 
performance and ramp rate sensitivity of the 2-shell design and re- 
lates the performance characteristics to the relevant aspects of 
design and fabrication. 8 refs., 6 figs., 3 tabs. 


21232 (FNAL/C—91/125) Mechanical design and analysis of 
the 2D cross-section of the SSC collider dipole magnet. Strait, 
J. (Fermi National Accelerator Lab., Batavia, IL (USA)); Kerby, J.; 
Bossert, R.; Carson, J.; Spigo, G.; Turner, J.R. Fermi National Ac- 
celerator Lab., Batavia, IL (USA). May 1991. 4p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-76CH03000. 
(CONF-910505—127: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91013196. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The 50 mm aperture collider dipole magnet uses stainless steel 
collars to position the conductors at the locations specified by the 
magnetic design and to prestress the coil to prevent conductor 
motion under excitation. The collars are supported by the vertically- 
split yoke and coki mass skin to reduce their deflection under 
excitation. The collar interior is designed to give the coil its re- 
quired shape at the operating temperature taking into account all 
deflections that occur from assembly and cooldown. 13 refs., 2 
figs., 1 tab. 


21233 (FNAL/C—91/129) Software design tor a database 
driven system for accelerator magnet measurements. Brown, 
B.C.; Bleadon, M.E.; Glass, H.D.; Glosson, R.; Hanft, R.W.; Hard- 
ing, D.J.; Mazur, P.O.; Pachnik, J.E.; Sim, J.W.; Trombly-Freytag, 
K.; Walbridge, D.G. Fermi National Accelerator Lab., Batavia, IL 
(USA). May 1991. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CH03000. (CONF-910505—125: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91013198. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Measurements of more than 1000 new magnets are needed for 
the Main Injector Project at Fermilab. In order to achieve efficiency 
and accuracy in measurements, we chose a database driven 
design for control of the measurement system. We will use a rela- 
tional database to describe the measurement subjects and 
equipment. A logbook system defined in the database will provide 
for prescription of measurements to be carried out, description of 
measurements as they are carried out, and a comment database 
for less structured information. The operator interface will be built 
on X-windows. This paper will describe our system design. 2 refs. 


21234 (FNAL/C—91/130) Production measurements on the 
quadrupole correctors for the new Low- Beta System for the 
Tevatron Collider. Mokhtarani, A.; Brown, B.C.; Hanft, R.; Oleck, 
A.R.; Peterson, T.; Turkot, F. Fermi National Accelerator Lab.., 
Batavia, IL (USA). May 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH03000. (CONF- 
910505—121: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
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(USA), 6-9 May 1991). Order Number DE91013203. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Each of the Low Beta Systems for the Tevatron Collider requires 
12 spool pieces; eight of the spool pieces contain superconducting 
quadrupoles as part of the low beta insertion as well as standard 
correction magnets. The remaining four provide correction mag- 
nets, beam position monitors, and current feeds for the neighboring 
low beta main quadrupoles. Thirty-two of these new spools have 
been fabricated. We describe here the mechanical, cryogenic and 
magnetic properties of these new spools as determined in the pro- 
duction test and measurement activities. 8 refs., 7 figs., 1 tab. 


21235 (FNAL-TM-1727) Design and analysis of the 50mm 
collider dipole vacuum vessel. Heger, T.; Arnold, D.; Nicol, T. 
Fermi National Accelerator Lab., Batavia, IL (USA). Mar 1991. 13p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03000. (CONF-910340—13: 3. annual international in- 
dustrial symposium on the super collider (IISSC), Atlanta, GA 
(USA), 13-15 Mar 1991). Order Number DE91012490. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In this study, a finite element model is used to predict the vac- 
uum vessel's response to loads resulting from its own self-weight 
and shipping and handling. Structural members of the cold mass 
support system must behave elastically during assembly and trans- 
port of the magnets so that alignment with respect to an external 
reference is reproducible. This paper includes deflection and stress 
analyses of the vacuum vessel for the SSC 50 mm collider dipole 
cryostats. In addition, material selection and stress relieving 
techniques are discussed. Several methods of local structural rein- 
forcement were analyzed prior to the selection of the current 
design. The results from these analyses are given for comparison. 
9 rets., 8 figs., 5 tabs. 


21236 (FNAL-TM-1733) Radiation shielding tests in the 
Meson beamline in the master substation area. Coleman, R.; 
Kissel, W.; Leveling, A.; Moore, C.D.; Vylet, V. Fermi National Ac- 
celerator Lab., Batavia, IL (USA). Apr 1991. 36p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-76CH03000. 
Order Number DE91012978. Source: OSTI; NTIS; INIS; GPO Dep. 

A review of shielding uncovered a weak region in a portion of 
the proton beam transport to the Meson Area. Preliminary CASIM 
Monte Carlo studies indicated dose rates at the surface under 
abnormal operating conditions would be above the Fermilab Radia- 
tion Guide limits. Measurements made on December 15 and 16 
confirmed this concern. Further comparisons of data with CASIM 
predictions are discussed. 5 refs., 22 figs., 8 tabs. 


21237 (INIS-mf-12722, pp. 97-104) Seek for the concepts of 
energy selectivity in neutron source. Sugimoto, Masayoshi 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Mar 1989. 346p. (CONF-8901207—: JAERI sympo- 
sium on high energy neutron source for material research and 
development, Tokyo (Japan), 12-13 Jan 1989). In High energy neu- 
tron source for material research and development: Report on 
JAERI! symposium. Order Number DE91713086. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The energy selectivity of the intense neutron source based on 
the accelerator should be considered from two aspects: (i) choice 
of the neutron producing reactions and (ii) control of the incident 
particle energy. From the former point of view, we may choose the 
(d,n) stripping reaction and the (p,n) charge exchange reaction for 
low-Z materials, such as Li or Be, to get the sufficient fluence for 
material researches. The control of the particle energy would be 
achieved by changing the field strength in the linac tank, using (a) 
post coupler technique or (b) separated tank structure. The post 
coupler technique will make the change smoother but give the se- 
vere heating problem at the couplers where the field should be 
changed. (author). 


21238 (INIS-mf—12722, pp. 105-115) Beam energy variability 
and other system considerations for a deuteron linac materi- 
als research neutron source. Jameson, R.A. (Los Alamos 
National Lab., NM (USA)). Japan Atomic Energy Research inst., 
Tokyo (Japan). Mar 1989. 346p. (CONF-8901207-: JAERI sympo- 
sium on high energy neutron source for material research and 





development, Tokyo (Japan), 12-13 Jan 1989). In High energy neu- 
tron source for material research and development: Report on 
JAERI! symposium. Order Number DE91713086. Source: OSTI; 
NTIS (US Sales Only); INIS. 

There are many overall system aspects and tradeoffs that must 
be considered in the design of a deuteron linac based neutron 
source for materials research, in order to obtain a facility with the 
best possible response to the user’s needs, efficient and reliable 
operation and maintenance, at the optimum construction and oper- 
ating cost. These considerations should be included in the facility 
design from the earliest conceptual stages, and rechecked at each 
stage to insure consistency and balance. Some of system 
requirements, particularly that of beam energy variability and its im- 
plications, are outlined in this talk. (author). 


21239 (JINR-D—9-89-52, pp. 71-74) Multiprocessor control 
system of the 240-cm Kiev isochronous cyclotron. Bezruk, A.I. 
(AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issle- 
dovanij); Gaevenko, A.B.; Ivanov, Yu.V.; Linev, A.F.; Sokolova, 
N.A.; Sakhno, V.l. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conterence on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-union conference on charge-particie accelerators. V. 
1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Results of investigations and developments, performed when 
producing the first stage of the cyclotron on-line contro! system are 
presented. The functional modulus is realized on the base of 
commercial measuring devices. Currently the system of three con- 
trolling moduli is being commissioned. 4 refs.; 2 figs. 


21240 (JINR-D—9-89-52, pp. 83-86) On-line system for the 
U-10 synchrotron accelerating field frequency control. Alek- 
seev, N.N. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Inst. Teoreticheskoj i Ehksperi- 
mental'noj Fiziki); Zavodov, V.P.; Zlatov, Yu.M.; Piskunov, V.P.; 
Ryabtsev, A.S. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyy Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-union conference on charge-particle accelerators. V. 
1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A new system for accelerating field frequency control is devel- 
oped due to the re-equiupment of the U-10 synchrotron for 
accelerating ions from hydrogen to uranium. The system structure, 
software and procedure of its adjustment are described. 3 refs.; 1 


21241 (JINR-D—9-89-52, pp. 92-95) On-line system for radi- 
ation safety control of a synchrophasotron accelerating 
complex. Balandikov, A.N. (Joint Inst. for Nuclear Research, 
Dubna (USSR)); Vasilishin, B.V.; Volkov, V.l. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po ispol'zovaniyy Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (in Russian). (CONF-8810289-: 11. All- 
Union conference on charged particle accelerators, Dubna (USSR), 
25-27 Oct 1988). In Proceedings of 11. All-union conference on 
charge-particile accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

The first stage of the radiation safety control on-line system 
(RSCOS) is developed and put into operator as a result of the 
JINR synchrotron accelerating complex modernization. The 
RSCOS allows the operator to obtain information of these types: 
the value of accumulation dose rates; accumulated dose values at 
the points of controlled and sanitary protective zones and acquisi- 
tion of time variation of radiation spectra during the measurements 
Comissioning of the first stage of the RSCOS allows one more 
comprehensively and rationelly to apply radiation limits and in- 
crease the admissible levels of the beam intensities. 1 refs.; 4 figs. 


21242 (JINR-D-9-89-52, pp. 55-57) Beam intensity measur- 
ing and data processing in the control system of the 
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tast-cycling synchrotron - IHEP booster. Balakin, S.|. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij); Bogatyrev, S.L.; 
Bruk, V.L. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint 
Inst. for Nuclear Research, Dubna (USSR). 1989. (in Russian). 
(CONF-8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-union conference on charge-particle accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A hardwave and software complex intended for solving the prob- 
lems of measurements, accumulation and processing of data on 
the IHEP booster proton beam intensity is described. The 
electronic units are performed in the VISHNYa 4 standard. The in- 
terfaces are performed in the CAMAC-SUMMA standard. A large 
DEC-10 computer perfoms statistical data processing and 


archieved data accumulation on intensity during the whole period 
of the new U-70 injection complex operation. 


21243 (JINR-D—-9-89-52, pp. 58-60) Closed orbit measuring 
in the IHEP booster. Balakin, S.I. (Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij); Boratyrev, S.L.; Bruk, V.L. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 
11. All-Union conterence on charged particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). in Proceedings of 11. All-union confer- 
ence on charge-particile accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

An improved system for measuring the IHEP booster closed orbit 
is described. 24 beam position monitors are used for the orbit 


~Mmeasurement. The monitor represents a system of four picking 


electrodes. Flowsheets of one channel measuring the position of 
beam, linear detector and analog-to-digital bridge are presented. 
Tne measurement accuracy is +-0.5 mm, discretness is 0.15 mm. 
The maximum scanning rate is 25 mm/s. 5 refts.; 3 figs. 


21244 (JINR-D-9-89-52, pp. 61-63) On-line measurement 
system of beam parameters in the LUEh-2000 accelerator. 
Boriskin, V.N. (AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). 
Fiziko-Tekhnicheskij inst.); Vishnyakov, V.A.; Gurin, V.A. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 
11. All-Union conference on charged particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). In Proceedings of 11. All-union conter- 
ence on charge-particle accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

An on-line system based on a microcomputer with a micropro- 
cessor, designed for continous control and measurement of 
LUEh-2000 beam parameters is developed. Block diagrams for 
measuring the electron beam current. Emittance energy are pre- 
sented. Magnetoinduction sensors are used for beam current 
measurements the energy spectrum is measured using a bending 
magnet, to measure the beam emittance a multiwire ionization 
chamber is used. 3 figs. 


21245 (JINR-D-9-89-52, pp. 64-66) Test bed for perfor- 
mance testing of lithium lenses with current of more than 1 
MA. Boriskin, V.N. (AN SSSR, Novosibirsk (USSR). Inst. Yadernoj 
Fiziki); Vishnyakov, V.A.; Gurin, V.A. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyy Atomnoj Ehnergii 
SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (In Russian). (CONF-8810289—: 11. All-Union con- 
ference on charged particle accelerators, Dubna (USSR), 25-27 
Oct 1988). In Proceedings of 11. All-union conference on charge- 
particle accelerators. V. 1. 508p. Order Number DE91003104. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Description of a test bed for testing large-diameter lithium lenses 
is presented. The test bed appears to be a pulse generator with 
2x10* uF storage capacity, the voltage of up to 5 kV and the com- 
mutation current of up 4 kA. The lens 36 mm in diameter with solid 
and liquid-lithium was tested. The transformer operates under the 
current of up to 1.5 MA. 4 refs.; 2 figs. 
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21246 (JINR-D-9-89-52, pp. 67-70) Semiconductor beam 
profile monitor tor proton beam diagnostics in the 1 GeV syn- 
chrocyclotron of the LIiYaF AN SSSR. Abrosimov, N.K. (AN 
SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki); Vasil’ev, A.M.; 
Gerasimov, A.M.; Mikheev, G.F.; Pokrovskij, A.S.; Ryabov, G.A. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8810289-: +1. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-union conference on charge-particle accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A simple and reliable profile monitor for LIYaF synchrocyclotron 
proton beam diagnostics is described. Aluminium plates with ap- 
plied semiconducting layer (the anode layer of crystalline selenium 
and the cathode one of tin and cadmium) are used as beam profile 
monitors. The scanned area dimensions are 150x150 mm and 
250x250 mm; the plate size is 150x30 mm; the space resolution is 
1 mm. The equipment set of 8 beam profile monitors is completely 
automated and makes up one of the synchrocyclotron ACS sub- 
systems. The beam profile monitors can operate both in vacuum 
and under the atmospheric pressure. 5 refs.; 2 figs. 


21247 (JINR-D—9-89-52, pp. 75-78) Beam parameter moni- 
tors of a continuous action racetrack microtron. Alimov, A.S. 
(Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
issledovatel'skij Inst. Yadernoj Fiziki); Gevorkyan, V.G.: Gribov, I.V. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-union conference on charge-particle accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Beam profile, position, current and phase monitors are devel- 
oped and produced with the framework of a continuous action 
racetrack microtron prooject. The beam profile operation is based 
on detection of electrons scattered by thin filaments crossing the 
beam. The beam position determination accuracy makes up 0.1 
mm. 3 refs.; 7 figs. 


21248 (JINR-D—9-89-52, pp. 79-82) Automation systems tor 
control experimental date acquisition on a high-current puise 
accelerator. Bukkolini, L.A. (AN SSSR, Moscow (USSR). Inst. Ra- 
diotekhniki i Ehlektroniki); Vagin, A.I.; Gromov, A.|.; Kantor, |.Yu.; 
Mironos, V.A.; Sazhin, V.D.; Silin, A.Ya. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 11. All- 
Union conference on charged particle accelerators, Dubna (USSR), 
25-27 Oct 1988). In Proceedings of 11. All-union conference on 
charge-particle accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

A system for operative contro! of an accelerator functioning, ac- 
quisition and analysis of data on beam parameters, as well as 
experiment result accululation and processing is developed and in- 
troduced for conducting were effective experimental works at the 
high current accelertator designed for studying collective accelera- 
tion mechanisms. The direct control of the measuring devices is 
performed by microprocessors. A set of beam diagnostics and 
system control problems has been recently introduced at the accel- 
erator. 4 refs.; 2 figs. 


21249 (JINR-D-9-89-52, pp. 87-91) Contactless control of 
accelerated beam particie transverse distribution. Komissarov, 
P.Yu. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); Mikajlov, 
V.G.; Rezvov, V.A.; Sklyarenko, V.I.; Yudin, L.l. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 
11. All-Union conference on charged particle accelerators, Dubna 
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(USSR), 25-27 Oct 1988). In Proceedings of 11. All-union confer- 
ence on charge-particle accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

lonization detector of the cyclotron charged particle beam density 
distribution is described. A band beam is produced in the given de- 
tector after removing ionization particles. Then the particles are 
deflected to matrix collector measuring electrodes by means of the 
electric field of analysing capacitor, located at the angle of 45 deg 
to the band beam motion direction. The detector sensitivity under 
the pressure in the ion guide of ~ 10-5 TeV makes up several 
nanoamperes for the 30 MeV proton beam, space resolution is ~ 1 
mm. 5 refs.; 5 figs. 


21250 (JINR-D--9-89-52, pp. 96-100) Using the transfer 
function method in measuring the U-70 beam parameters. 
Gertsev, K.F. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vvsokikh Ehnergij); 
Govorun, V.N.; Gubarev, V.1. AN SSSR, Moscow (USSR); Gosu- 
darstvenny} Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (in Russian). (CONF-8810289-: 11. All-Union conference on 
charged particle accelerators, Dubna (USSR), 25-27 Oct 1988). In 
Proceedings of 11. All-union conference on charge-particle acceler- 
ators. V. 1. 508p. Order Number DE91003104. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Possibility of applying the method of transfer function consisting 
in the spectral analysis of the beam response to the external exci- 
tation, are demonstrated for measuring the parameters of the 
transverse and longitudinal beam motion in the U-70 accelerator. 
Software and hardware allowing due to realize these methods are 
described. Devices of the beam transverse instability suppression 
system are used as beam position monitors, main amplifiers, 
power amplifiers is generated by the digital noise generator. 8 
refs.; 4 figs. 


21251 (JINR-D—9-89-52, pp. 197-198) Infrared imaging of 
the cathode temperature at PIG ion sources. Bomko, V.A. (Joint 
Inst. for Nuclear Research, Dubna (USSR)); Rudyak, B.1.; Revut- 
skij, E.l. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint 
Inst. for Nuclear Research, Dubna (USSR). 1989. (In Russian). 
(CONF-8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A contactless measuring method of temperature distribution on 
the surface of an indirect heated cathode of PIG ion source on the 
application of infrared thermography is presented. The detector 
used is an infrared sensitive vidiocon. With the method described it 
is possible to measure the temperature distribution during opera- 
tion of the ion source. The block diagram of the video analyzer is 
given. 2 refs.; 4 figs. 


21252 (JINR-D-9-89-52, pp. 117-119) Automation system 
for the linear induction accelerator with a strong guiding field 
tor experiments with a hallow electron beam. Arkhipov, O.V. 
(Joint Inst. for Nuclear Research, Dubna (USSR)); Bobyleva, L.V.; 
Glejbman, Eh.M. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). in Proceed- 
ings of 11. All-union conference on charge-particle accelerators. V. 
1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A system of the JINR linear induction accelerator automation is 
described. The system is basewd on microprocessor subsystems. 
Each subsystem comprises a set of multiprocessor system (mms) 
moduli. The central crate and Pravets-16 personal computer make 
up the kernel of the system. 9 refs.; 1 fig. 


21253 (JINR-D—9-89-52, pp. 125-128) Structure and organi- 
zation of automation subsystem for control of beam extraction 
from a ftast-cycling synchrotron. Agababyan, A.G. (Erevanskij 
Fizicheskij Inst., Erevan (USSR)); Ananyan, S.G.; Grigiryan, V.G. 





AN SSSR, Moscow (USSR); Gosudarstvenny} Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (In Russian). (CONF- 
8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-union conference on charge-particle accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The status of development of an automation subsystem for con- 
trol of beam extraction from the Erevan synchrotron is described. 
The hardware complex of the subsystem contains the RPT-80 
microcomputer, seven units of automated control for the beam ex- 
traction channel, a timer unit for synchronization of the accelerator 
output devices, a unit for monitoring status signals, an ADS, an in- 
terface with the synchrotron, a commutation line between RPT80 
and the host ES1010 computer. As a result pilot operation the 
beam energy spread instability has been reduced 15 times. 5 refs.; 


1 fig. 


21254 (JINR-D-9-89-52, pp. 129-131) Technique for devel- 
opment of computer codes for an accelerator control system. 
Gribov, |.V. (Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki); Zinov’ev, S.V.; Shu- 
makov, A.V. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet 
po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint 
Inst. for Nuclear Research, Dubna (USSR). 1989. (in Russian). 
(CONF-8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-union conference on charge-particle accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A technique for development of software for an accelerator real- 
time control system is described. The software technique includes 
development of network software, system software and general 
methods for developing procedures, providung for interaction with 
the accelerator hardware (drivers). The system components involve 
a preparation unit a monitor, a network driver, the processes of 
processing of interval interuptions, timer interuptions and program 
execution errors. They are realized in Macroassembler and Paskal. 
2 figs. 


21255 (JINR-D-9-89-52, pp. 132-133) On-line control sys- 
tem of beam emittance of the MGU NilYaF racetrack microtron. 
Gribov, |.V. (Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki):; Zinov’ev, S.V.; 
Chepurnov, A.S.; Shumakov, A.V. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (in Russian). (CONF-8810289-: 11. All-Union con- 
ference on charged particle accelerators, Dubna (USSR), 25-27 
Oct 1988). In Proceedings of 11. All-union conference on charge- 
particle accelerators. V. 1. 508p. Order Number DE91003104. 
Source: OSTI; NTIS (US Saies Only); INIS. 

A control system, designed for beam emittance shaping in a 
racetrack microtron is described. The control system is realized us- 
ing several computer, combined in one network. The real-time data 
base is organized using the host computers. Program interaction 
with monitors and executing devices is realized by individual 
drivers. 1 fig. 


21256 (JINR-D-9-89-52, pp. 137-138) On-line system for 
controlling parameters of the JINR phasotron. Anosov, V.N. 
(Joint Inst. for Nuclear Research, Dubna (USSR)); Denisov, Yu.N_; 
Leshchenko, G.P. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol'zovaniyy Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (In 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-union conference on charge-particle accelerators. V. 
1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A computerized microprocessor control system for the JINR pha- 
sotron is described. The SM<-4 computer is used as a central 
one, processors of the Elektronika-60 microcomputer arised at the 
lower level. The software operates system. The control system 
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records 100 analog and 300 discrete signals. The measurement 
accuracy of analog signals is 10-%. 1 ref.; 1 fig. 


21257 (JINR-D-9-89-52, pp. 139-141) 19-channeil fiber- 
optical multiplexer. Romanov, Yu.|. (Joint Inst. for Nuclear 
Research, Dubna (USSR)). AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyy Atomnoj Ehnergii SSSR, 
Moscow (USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (In Russian). (CONF-8810289-: 11. All-Union conference on 
charged particle accelerators, Dubna (USSR), 25-27 Oct 1988). In 
Proceedings of 11. All-union conference on charge-particle acceler- 
ators. V. 1. 508p. Order Number DE91003104. Source: OSTI:; 
NTIS (US Sales Only); INIS. 

To improve the quality of working signal transmission in accelera- 
tor control systems a 19-channel fiber-optical multiplexer, 
consisting of a clock pulse generator, a sign-alternating syn- 
chropause shaper, a control signal shaper, a parallel-series ROM 
register and a total signal shaper, is designed. Specifications for 
the basic two multiplexer modules, namely a transmitting optical 
module and a receiving one, are given. 5 refs.; 3 figs. 


21258 (JINR-D-9-89-52, pp. 142-145) VEPP-3 control sys- 
tem. Aleshaev, A.N. (AN SSSR, Novosibirsk (USSR). Inst. 
Yadernoj Fiziki); Belov, S.D.; Dubrovin, ALN. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 11. All- 
Union conference on charged particle accelerators, Dubna (USSR), 
25-27 Oct 1988). in Proceedings of 11. All-union conference on 
charge-particile accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

The structure of the VEPP-3 control system, being a multipro- 
cessor distributed network, is described. Its software is described. 
The main directions of further improvement of the control system 
are considered. 6 refs. 


21259 (JINR-D—9-89-52, pp. 179-181) Unit for control of 
magnetic field first harmonic amplitude and phase in an 
isochronous cyclotron. Komissarov, P.Yu. (Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii): Rezvov, V.A.; Roshchin, A.A. AN 
SSSR, Moscow (USSR); Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A test model of a reference voltage unit, based on a micropro- 
cessors, designed for magnetic field correction in the IAEL 
isochronous cyclotron, is described. The reference voltage setting 
accuracy is < 1%, stability is about 10-*, program run takes ~ 
200 ms. The operation during a year has shown that the unit is re- 
liable and easy in handling. 2 refs.: 3 figs. 


21260 (JINR-D-9-89-52, pp. 182-184) Hardware and soft- 
ware tor operation dialogue with a control system of the U-400 
cyclotron ion source. Kas'yanov, A.A. (Moskovskij Inzhenerno- 
Fizicheskij Inst.. Moscow (USSR)): Rybin, V.M.; Kutner, V.B.; 
Subbotin, V.G.: Sukhov, A.M.; Tret’'yakov, Yu.P.; Fefikov, B.V. AN 
SSSR, Moscow (USSR); Gosudarstvennyj} Komitet po ls- 
pol'zovaniyu Atomnoj Ehnergii SSSR. Moscow (USSR): Joint inst. 
for Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8810289-: 11. All-Union conference on charged particie 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI: NTIS (US Sales 
Only); INIS. 

A computerized microprocessor control system for a multi- 
charged ion arc source of the U-400 cyclotron has been developed 
and put into pilot operation. The cyclotron hardware includes an al- 
phanumeric display. an operator console, CAMAC modules data 
image control modules for a TV display. The experimence of con- 
trol system operation has shown that it is reliable and easy in 
handling. 3 rets.: 2 figs. 
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21261 (JINR-D-9-89-52, pp. 191-193) IAEh after I.V. Kurcha- 
tov cyclotron pulse mode synchronization. Bel'kov, Al. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); Dushin, V.V.; La- 
tushkin, S.T.; Rezvov, V.A.; Yudin, L.l. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (in Russian). (CONF-8810289-: 11. All- 
Union conference on charged particle accelerators, Dubna (USSR), 
25-27 Oct 1988). In Proceedings of 11. All-Union Conference on 
Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

The IAEh cyclotron pulse mode synchronizer is described. The 
main units include a system for frequency pattern synthesis with 
phase frequency automating, involving a device for connecting to 
network, a phase control unit, a digital control device, a frequency 
indicator, a resonator breakdown protection circuit, a single and 
rare pulse unit, a cyclotron operation mode unit and a set of pow- 
erful output start-stop pulse shapers. The cyclotron operation 
during more than a year has demonstrated its high reliability and 
easy handling. 2 refs.; 2 figs. 


21262 (JINR-D-9-89-52, pp. 199-202) lon energy increase in 
the U-120 cyclotron. Bezruk, A.J. (AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Yademykh Issledovanij); Bykov, V.I.; Grant- 
sev, V.I.; Alenitskij, Yu.G.; Obukhov, Yu.L. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (in Russian). (CONF-8810289-: 11. All- 
Union conference on charged particle accelerators, Dubna (USSR), 
25-27 Oct 1988). In Proceedings of 11. All-Union Conference on 
Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of modification of the U-120 cyclotron magnetic field 
for heavy ion (Cr, Fe, Ni) acceleration up to 10-15 MeV energy and 
production of light ions with Z/A=0.5 and 16 MeV energy (for 
deuterons) at the same time are described. As a result of modifica- 
tions the electromagnet pole diameter is increased up to 134 cm. 
The results of the average magnetic field distribution with additional 
rings for different excitation currents in the electromagnet coil are 
given. 1 ref.; 2 figs. 


21263 (JINR-D-9-89-52, pp. 101-105) Measurement and 
control of booster beam injection conditions into the IHEP ac- 
celerator. Bruk, V.L. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh 
Ehnergij); Dubasov, Yu.B.; Mamuchashvili, N.G. AN SSSR, 
Moscow (USSR); Gosudarstvennyj) Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 
11. All-Union conference on charged particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). In Proceedings of 11. All-union confer- 
ence on charge-particle accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only): INIS. 
Methods are described and results of measuring the parameters 
of betatron oscillation as well as dipole and quadrupole synchrotron 
oscillations of booster bunch, just injected the IHEP accelerator, 
are presented. Measuring circuit block diagram is presented. The 
data obtained allow one to adjust rapidly the oscillation amplitude. 
The measuring equipment is record the parameter of only one 
fixed bunch from those present in the accelerator. 4 refs.; 3 figs. 


21264 


(JINR-D—9-89-52, pp. 106-110) On line control sys- 
tem of the ITEP heavy ion accelerating complex. Alekseev, 
N.N. (Gosudarstvenny| Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Teoreticheskoj i Ehksperimental'noj 
Fiziki); Volgin, D.L.; Piskunov, V.P.; Ryabtsev, A.S. AN SSSR, 


Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR. Moscow (USSR): Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 
11. All-Union conference on charged particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). In Proceedings of 11. All-union conter- 
ence on charge-particie accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI: NTIS (US Sales Only): INIS. 
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State of affairs on creating an on-line control system for the ITEP 
heavy ion accelerating complex, based on five SM-1420 type com- 
puters is described. A branched interface network of the system is 
created on the base of P21 multitapped parallel cable dataways. 
The system flowsheet is presented. The software is described. 4 
refs.; 1 fig. 


21265 (JINR-D-9-89-52, pp. 111-116) Measuring betatron 
oscillation parameters in the U-70 synchrotron. Alekseev, N.N. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Teoreticheskoj i Ehksperimental'noj 
Fiziki); Kuznetsov, V.A.; Uvarov, A.V. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (In Russian). (CONF-8810289-: 11. All-Union con- 
ference on charged particle accelerators, Dubna (USSR), 25-27 
Oct 1988). In Proceedings of 11. All-union conference on charge- 
particle accelerators. V. 1. 508p. Order Number DE91003104. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Methods and results of measuring the betatron oscillation param- 
eters in the U-10 synchrotron are presented. The measurement 
method is based on coherent oscillation excitation using a pulse 
pusher, measurement of beam position signals from pick-up elec- 
trodes and processor data processing. Equipment for beam 
position measurements is briefly described. Algorithm of data pro- 
cessing and betatron frequency correction regime optimization is 
presented. 7 refs.; 3 figs. 


21266 (JINR-D-9-89-52, pp. 120-122) betatron oscillation 
frequency measuring in the IHEP synchrotron booster. Balakin, 
S.!. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij); Bruk, 
V.L.; Govorun, V.N. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceeo- 
ings of 11. All-union conference on charge-particle accelerators. V. 
1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A new systen for measuring the betatron oscillation frequencies 
in the IHEP boosters synchrotron is produced. The system com- 
prises a pulse pusher, beam position monitor, electronic data 
processing channel and MEh-80 microcomputer. The accounting of 
betatron oscillation frequency determination is in creased up to 
0.002. 5 refs.; 4 figs. 


21267 (JINR-D—9-89-52, pp. 123-124) Bullt-in controller of 
an accelerator dynamic subsystem based on a one-crystal 
microcomputer. Bruk, V.L. (Gosudarstvennyj Komitet po ls- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij); Vorob'ev, V.K.; Inchagov, A.A. AN SSSR, 
Moscow (USSR); Gosudarstvenny| Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 
11. All-Union conference on charged particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). In Proceedings of 11. All-union confer- 
ence on charge-particle accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

A built-in controller based on the one-crystal microcomputer K 
1816VE51 is designed to control magnetic field correction in the 
accelerator and storage facility. The controller is a generator of an 
analog function. consisting of up to 256 linear vector, and each 
vector can have an arbitrary independent variable. The controller 
can measure several voltages, as well as receive and transmit sta- 
tus signals. Most commands are executed during 1 ys. 


21268 (JINR-D—9-89-52, pp. 134-136) Development of beam 
monitoring system at the KUII-20 accelerator. Kazarinov, N.Yu. 
(Joint Inst. for Nuclear Research, Dubna (USSR)); Lebedev, N.I.; 
Rashevskij, A.V.; Sumbaev, A.P.: Tarasov, V.V.; Uzlov, S.V.; 
Shchinov, B.G. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conference on charged 








particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-union conference on charge-particle accelerators. V. 
1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Some systems for diagnostics of the JINR KUTI-20 heavy ion 
accelerator are described. They include systems of collector and 
lamelar sensors, video data recording systems, synchrotronous ra- 
diation detection systems using linear photodetectors, n-trajectory 
measuring systems. Hardware of the diagnostic equipment func- 
tions on the basis of a distributed uniform multicomputer complex. 
At present the systems are in operation. 3 refs.; 2 figs. 


21269 (JINR-D-9-89-52, pp. 189-190) Using the electron- 
beam probing method tor measuring coefficient of ion beam 
neutralization. Vorontsov, V.A. (Moskovskij Inzhenerno-Fizicheskij 
Inst., Moscow (USSR)); Shestak, V.P. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (in Russian). (CONF-8810289-: 11. All-Union con- 
ference on charged particle accelerators, Dubna (USSR), 25-27 
Oct 1988). In Proceedings of 11. All-Union Conference on Charge- 
Particle Accelerators. V. 1. 508p. Order Number DE91003104. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The neutralization coefficient was measured using the electron- 
beam providing method in the H~ ion injection channel of the 
TRIUMF cyclotron for a continous ion beam with 30 keV energy and 
800 mA current. Collectors wire probes, measuring the beam pro- 
file on both sides of the electron probe at a distance of 0.5 m from 
it. An electron gun was a standard IV gun. The results obtained 
have demonstrated good progress of the given method of diagnos- 
tics of partially neutralized charged particle beams. 3 refs.; 2 figs. 


21270 (JINR-D-9-89-52, pp. 260-262) HF-voltage testing of 
accelerating system functional model. Gladkov, A.V. (Gosu- 
darstvenny} Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij); Stepanov, V.B. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint inst. 
tor Nuclear Research, Dubna (USSR). 1989. (In Russian). (CONF- 
8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Owing to ambiguity in interpreting the notion of the electron 
strength of the operating HF device in an acceleator a technique of 
measurements and result processing, based on statistical analysis 
of the data is suggested. Experimental testing on electric strength 
of structures with HF focusing was carried out using a bench in the 
form of a cylindrical vacuum container inside which a double 
H-resonator with HF quadrupole electrodes without surface modu- 
lation was installed. The dependences obtained permit to evaluate 
the bahaviour of the HF device from the viewpoint of electric 
strength and radiation hazard for the whole range of possible 
values of voltage on the basis of data on the frequency of break- 
downs and radiation situation only in one experimental point. 12 
rets.; 8 figs. 


21271 (JINR-D-9-89-52, pp. 268-270) HF system of a race- 
track microtron. Akimov, V.E. (AN SSSR, Novosibirsk (USSR). 
Inst. Yadernoj Fiziki); Voblyj, P.D.; Karliner, M.M. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po lspol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 
11. All-Union conference on charged particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). In Proceedings of 11. All-Union Confer- 
ence on Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

HF system of designed 30 MeV 10-turn racetrack microtron with 
50 mA current in the 30 ys pulse is described. The HF system in- 
cludes an accelerating structure, injector of short electron bunches, 
feeder system and HF power generator-magnicon. As a result of 
placing HF system into operating conditions 6 MeV beam with the 
peak power of 300 kW is produced. The magnicon power is 1.7 
MW. The measured value beam transverse emittance is 0.8 
mradxem. 5 refs.; 4 figs.; 1 tab. 
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21272 (JINR-D-9-89-52, pp. 271-273) Vacuum system of a 
small-sized microtron. Balaev, A.Yu. (Saratovskij Gosudarstven- 
nyj Univ., Saratov (USSR)); Vishnevskij, A.A.; Stepanchuk, V.P. AN 
SSSR, Moscow (USSR); Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (In Russian). (CONF- 
8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

To minimize mass of vacuum system for a small-sized microtron 
and to simplify its design and operation the prospects of using 
sealed vacuum chamber with getters are shown. Calculation of 
necessary getter mass for 3-cm 5 MeV microtron, that happened to 
be 10 g, is carried out. On this basis unassembled but restored 
vacuum chamber with a block of six titanium unsputtering getters 
was designed and manufactured. Due to prolongation of the injec- 
tor service life at present practical realization of injector with 
electron heating is carried out. 2 refs. 


21273 (JINR-D-9-89-52, pp. 274-277) Experience of HF- 
power input into resonators of the part of the high-current ion 
linac of the Moscow meson factory. Bylinskij, Yu.V. (AN SSSR, 
Moscow (USSR). Inst. Vysshej Nervnoj Deyatel’nosti i Ne- 
jrofiziologii); Vasil’ev, A.G.; Grechko, V.V. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 11. All- 
Union conference on charged particle accelerators, Dubna (USSR), 
25-27 Oct 1988). in Proceedings of 11. All-Union Conterence on 
Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OST!; NTIS (US Sales Only); INIS. 

Results of experiments on HF power input into resonators of the 
initial part of the high-current ion linac of the Moscow meson 
factory, operating on 198.2 MHz frequency, are discussed. Exper'- 
ments were carried out at different stages of resonators prepared 
to the beam acceleration. 4 refs. 


21274 (JINR-D-9-89-52, pp. 230-231) Structure of SHF 
power supply system of a continuous action racetrack mi- 
crotron. Alimov, A.S. (Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki); Gorshkov, 
G.A.; Ishkhanov, B.S. AN SSSR, Moscow (USSR); Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-Union Conference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DES1003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The system of SHF supply for a continous action racetrack mi- 
crotron is described. The system is designed for the excitation and 
stabilization of the SHF field parameters in resonators of the shut- 
ter, buncher and in sections oif linear accelerator in the frequency 
range of 2450 MHz. Waveguide elements for the linear accelerator 
sections are produced. Microband section of control unit are tested, 
the operation of preaccelerator capturing section is maintened. 1 
ret.; 2 figs. 


21275 (JINR-D-9-89-52, pp. 235-236) Thermal stabilization 
of proper resonance of a section of continuous 
action linear accelerator. Morozov, S.Yu. (Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij Inst. 
Yadernoj Fiziki); Kurbatov, A.F.; Chepurnov, A.S.; Shvedunov, V.I.; 
Shumakov, A.V. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceeo- 
ings of 11. All-Union Conference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In the framework of program for the development of automatic 
contro! system for a racetrack microtron two systems for automatic 
control (SAC) of cooling water temperature in linear accelerator 
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shutter-buncher line and of phase difference in accelerating section 
are developed. To study the work of both SAC a measuring - com- 
putating automated complex is produced. Dynamic characteristics 
of both systems are studied, the results are presented. 4 figs. 


21276 (JINR-D—9-89-52, pp. 232-234) Study on the pertor- 
mance of an linear acceleration section in continuous mode. 
Alimov, A.S. (Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-lIssledovatel’skij Inst. Yadernoj Fiziki); Ishkhanov, B.S.; 
Makulbekov, E.A. AN SSSR, Moscow (USSR); Gosudarstvenny} 
Komitet po Ispol'zovaniyy Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (In 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-Union Coriference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The work of a linear accelerator section operating at room tem- 
perature and cooled by water is inveatigated, the results are 
presented. The section comprises 7 accelerating cells and 6 cou- 
pling cells. Dependences of resonance frequency shift and phase 
difference on klystron power and dependence of frequency shift on 
thermal conductivity coefficient of the external surface of the accel- 
erating cell are presented. 5 refs.; 3 figs. 


21277 (JINR-D-9-89-52, pp. 237-240) Status on construc- 
tion of niobium superconducting resonators and accelerating 
structure. Vakhrushin, Yu.P. (Nauchno-lssledovatel’skij Inst. Ehlek- 
trofizicheskoj Apparatury, Leningrad (USSR)); Smirnov, V.L.; 
Sokolov, B.A.; Sorokin, E.K. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (in Russian). (CONF-8810289-: 11. All-Union conference on 
charged particle accelerators, Dubna (USSR), 25-27 Oct 1988). In 
Proceedings of 11. All-Union Conference on Charge-Particle Accel- 
erators. V. 1. 508p. Order Number DE91003104. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Results of investigations on the fabrication of superconducting 
resonators and accelerating structure of Ni sheets are given. 
Electron-beam welding of the resonators and accelerating struc- 
tures up to 0.5 m king is realized using the device with the voltage 
of 26-30 kV, current of 20-60 mA and beam diameter of 0.3-3 mm 
in vacuum of (1-5)x10-© Torr. Annealing is conducted in a vacuum 
induction facility at the temperature of 800-1300 deg C and in vac- 
uum not worse than 5x10 —® Torr. Treatment of working surfaces 
is carried out by the method of chemical polishing. 10 refs.; 3 figs. 


21278 (JINR-D-9-89-52, pp. 253-255) Experimental determi- 
nation of effective shunt resistance of spatial periodic 
tocusing accelerating structure. Belyaev, O.K. (Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(USSR). Inst. Fiziki Vysokikh Ehnergij); P’'yanykh, S.V. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po lspol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (in Russian). (CONF-8810289-: 
11. All-Union conference on charged particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). In Proceedings of 11. All-Union Confer- 
ence on Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

The method of experimental determination of shunt effective re- 
sistance Z,.y of an accelerating structure with spatial-periodic HF 
quadrupolar focusing and Alvarez structures of Z,4 determination 
does not exceed 9x10~*. 5 refs.; 4 figs. 


21279 (JINR-D-9-89-52, pp. 211-213) Study on the station 
tor U-70 synchrotron proton beam overbunching in accor- 
dance with the UNK accelerating field frequency. Buyanov, 
O.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij); Gurov, 
G.G.; Zhukov, |.M. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-Union Conference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
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Sales Only); INIS; Patent & Trademark Office, Box 9, Washington 
DC 20232 (USA). 

Changes and modifications in the equipment for the U-70 syn- 
chrotron proton beam over-bunching in accordance with the UNK 
accelerating field frequency are reported. In the fast switch of the 
main vibration damper designed for shunting resonators of the 
overbunching station (05) 24 p-i-n diodes of the KA537A type are 
used. Such swith permits to deshunt the resonator rapidly (in 0.1 
ms) and to supply HF-power to it. For electric protection of the 
diodes the damper is equipped with fast-response current blocking. 
OS is covered with feedback over beam> results on the beam re- 
capture are given. The capture effectiveness decreases with an 
increase in the beam medium intensity. 4 refs.; 2 figs.; 1 tab. 


21280 (JINR-D—9-89-52, pp. 214-216) Study on the func 
tional model of the commentation channel system of the HF 
station tor U-70 synchrotron proton beam overbunching. Baila- 
lykin, N.|. (Joint Inst. for Nuclear Research, Dubna (USSR)); 
Korenev, S.A.; Kostyuchenko, S.V. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (In Russian). (CONF-8810289-: 11. All-Union con- 
ference on charged particle accelerators, Dubna (USSR)) 25-27 
Oct 1988). In Proceedings of 11. All-Union Conference on Charge- 
Particle Accelerators. V. 1. 508p. Order Number DE91003104. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The description and test results for a functional of the system for 
commutation of the U-70 synchrotron overbunching HF station 
channels are given. In coaxial line the pass spark gap is located 
and in the T-joint-the short-circuit trigatron type one. The experi- 
ments were conducted at the impulse power of 100-300 kW. Types 
of spark gaps were selected and their characteristics were ob- 
tained. Carbon plastic proved to be the most perspective material 
for the electrodes. The experiments showed applicability of the lay- 
out suggested. 3 refs.; 4 figs. 


21281 (JINR-D—9-89-52, pp. 217-219) Pulse energy transter 
into 8 resonance structure with a supercritical coupling. 
Baraev, S.V. (AN SSSR, Leningrad (USSR). Fiziko-Tekhnicheskij 
Inst.);  Zajtsev, V.E.; Korovin, O.P.; Min’kin, K.G. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po |spol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 
11. All-Union conference on charged particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). In Proceedings of 11. All-Union Confer- 
ence on Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

A method of energy transfer to the resonance accelerating 
structure of an accelerator is described. Processes of energy accu- 
mulation and ways of the generator protection from reflected wave 
are investigated. It is shown that the use of the given method of 
energy transfer to resonator has especially good prospects for su- 
perconducting resonators, which in case of coupling value 6=100 
will have accumulation time of tens and hundreds microseconds 
and, therefore, the level of accumulated energy is not restricted by 
the generator capacity. 1 ref.; 2 figs. 


21282 (JINR-D—9-89-52, pp. 220-222) Some specific fea- 
tures of ferrite pertormance in accelerating resonators of 
electron synchrotrons. Averbukh, |.l. (AN SSSR, Novosibirsk 
(USSR). Inst. Yadernoj Fiziki); Karliner, MIM. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 11. All 
Union conference on charged particle accelerators, Dubna (USSR), 
25-27 Oct 1988). In Proceedings of 11. All-Union Conference on 
Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

The performance of ferrites in accelerating resonators of the B-4 
synchrotron under conditions of simultaneous magnetization by 
constant and pulsed fields is investigated, the results are pre- 
sented. The value of permanent magnetizing field must maintain 
unambigous pulsed modulation characteristic over the whole range 
of pulsed magnetizing fields. 2 refs.; 3 figs. 





21283 (JINR-D—9-89-52, pp. 377-378) Module of pulse sup- 
ply system with power magnetic compression. L'vov, E.l. 
(Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR)); 
Kuptsov, V.A.; Varlamov, N.V. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (in Russian). (CONF-8810289-: 11. All-Union conference on 
charged particle accelerators, Dubna (USSR), 25-27 Oct 1988). In 
Proceedings of 11. All-Union Conference on Charge-Particle Accel- 
erators. V. 1. 508p. Order Number DE91003104. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The module of the magnetic generator MG designed for supply 
of a linear induction accelerator section with 0.6 MV voltage, beam 
current of 1-2 kA, pulse duration of 200 ns, pulse capacity of 1.8 
GW is developed. Strip cores for inductors are made of the 50 NP 
alloy; MG consists of four compression section. Parameters of a 
voltage pulse formed at the output are presented. 3 refs.; 3 figs. 


21284 (JINR-D-9-89-52, pp. 379-380) Magnetohard 
quadrupole lenses for an ion linear accelerator. Vengrov, R.M. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergi! 
SSSR, Moscow (USSR). Inst. Teoreticheskoj i Ehksperimental'noj 
Fiziki); Kujbida, R.P.; Levashova, E.A.; Preobrazhenskij, A.P.; 
Salin, A.V.; Skachkov, V.S. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (In Russian). (CONF-8810289-: 11. All-Union conference on 
charged particle accelerators, Dubna (USSR), 25-27 Oct 1988). In 
Proceedings of 11. All-Union Conference on Charge-Particle Accel- 
erators. V. 1. 508p. Order Number DE91003104. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Magnetohard quadrupole lenses designed for drift tubes of MeV 
proton linear acceleration are fabricated. Quadrupole lenses con- 
sist of two rows of cylindrical permanent magnets rods arranged in 
co-axial drums by 12 (an integral layer) and by 18 (an outer jayer) 
rods magnetized perpendicular to the axial cross section. The rod 
diameter is 7,4 mm the length is 25 mm, the magnetic alloy is 
KS37. The lens aperture diameter is 21.2 mm. 2 refs.; 1 fig. 


21285 (JINR-D—9-89-52, pp. 384-388) Study on ignitron 
spark gaps in the UNK Kicker magnets power supply circuits. 
Vasilevskij, A.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh 
Ehnergij); Kurnaev, O.V.; Kuyanov, Yu.V.; Sychev, V.A.; Trofimov, 
Yu.D.; Chernous’ko, Yu.S. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (In Russian). (CONF-8810289-: 11. All-Union conference on 
charged particle accelerators, Dubna (USSR), 25-27 Oct 1988). In 
Proceedings of 11. All-Union Conference on Charge-Particle Accel- 
erators. V. 1. 508p. Order Number DE91003104. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The results of investigation of the IRT-4 and iRT-6 ignition spark 
gaps designed for the UNK beam commutation system are pre- 
sented. A current exponential pulse with up to 8 kA amplitude and 
100 ys duration is formed in every ignition. The investigation re- 
sults have shown that ignitrons operate reliably in the range of 
0.6-0.8 Umax during several millions of pulses; the front of commu- 
tated current is 200-300 ns with spread of switching time about 300 
ns. It is concluded that additional measures of protection are to be 
taken in the system of kicker magnets. 2 refs.; 2 figs.; 6 tabs. 


21286 (JINR-D-9-89-52, pp. 392-394) System tor controlling 
power supply sources with high-accuracy output parameters 
for accelerators. Bakhnov, L.E. (Khar'kovskij Politekhnicheskij 
Inst., Kharkov (Ukrainian SSR)); Kolyandr, |.L.; Patrik. E.B.; Ship- 
illo, V.P. AN SSSR. Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint 
Inst. for Nuclear Research, Dubna (USSR). 1989. (in Russian). 
(CONF-8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The on-line control system of power supply for a ring electro- 
magnet of the UNK 1st storage is described. A block diagram of 
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the pulse-phase control system is presented. A low-frequency con- 
trol channel is constructed on the principle of a current controller. A 
high-frequency channel has high gain in the wide frequency band. 
Mutual invariance of both channels is provided by introduction of 
correcting coupling with additional winding of an output transformer 
of an active filter. Provision of potential isolation of contro! and 
power circuits by means of potential separation units is a specific 
feature of the control system. There is a possibility of organization 
of current automatic control for ring connection of power supply. 4 
figs. 


21287 (JINR-D-9-89-52, pp. 389-391) Operation beam 
switching at the FAKEL accelerator of the Kurchatov's insti- 
tute for Atomic Energy. Kalashnikov, V.V. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii); Nikitushkin, A.A.; Petrenko, V.V.; 
Sil'vestrov, G.l.; Sokolova, T.V.; Chernyakin, A.D. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po |spol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (in Russian). (CONF-8810289-: 
11. All-Union conference on charged particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). In Proceedings of 11. All-Union Conter- 
ence on Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of operative beam switching system development for 
the FAKEL accelerator with five electron-optical channels are pre- 
sented. A single there structure is used in the puised magnet. A 
pulse generator is based on the method of multiplication in a ca- 
pacitor. The pulse magnet with 3 deg bending angle is arranged at 
the accelerator axis in front of the magnet with a constant field. 
The magnetic screen is arranged inside the magnet with a con- 
stant field. An electron beam is bended from the accelerator axis, 
when current pulse is applied to the magnet, and hits the field of 
the permanent magnet, but during current pulse it hits the mag- 
netic screen. 7 refs.; 2 figs. 


21288 (JINR-D-9-89-52, pp. 434-437) New aspects of the 
theory of resonance particle excitation trom a synchrotron. Si- 
monyan, Kh.A. (Erevanskij Fizicheskij Inst., Erevan (USSR)). AN 
SSSR, Moscow (USSR): Gosudarstvenny) Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Results if optimization of resonance particle extraction from a 
synchrotron are presented. Results of numerical! simulation are pre- 
sented, taking as an example the vacuum chamber of the Erevan 
synchrotron. 3 refs.; 2 figs. 


21289 (JINR-D-9-89-52, pp. 442-444) Multiturn injection 
and fast multiturn extraction of particles from a synchrotron. 
Vsevolozhskaya, T.A. (AN SSSR, Novosibirsk (USSR). Inst. 
Yadernoj Fiziki); Sil'vestrov. G.l. AN SSSR, Moscow (USSR); Go- 
sudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (In Russian). (CONF-8810289-: 11. All-Union conference on 
charged particle accelerators, Dubna (USSR), 25-27 Oct 1988). In 
Proceedings of 11. All-Union Conference on Charge-Particle Accel- 
erators. V. 1. 508p. Order Number DE91003104. Source: OST]; 
NTIS (US Sales Only); INIS. 

Consideration is given to results of numerical simulation of mutti- 
turn particle injection and extraction trom a smali-size 200 MeV 
proton synchrotron with 1 MeV energy of injection. The synchrotron 
includes four periodicity elements; each of them is composed of 90 
deg magnet with radius of 43 cm and uniform field and two 
quadrupoles 13 long. Accelerator perimeter is equal to 5.1 m. 1 
ref.; 2 figs. 


21290 (JINR-D-9-89-52, pp. 449-452) Application of mag- 
nets with azimuthal field variation in charged particle optics. 
Dojnikov, N.|. (Nauchno-issledovatel’skij inst. Ehlektrofizicheskoj 
Apparatury, Leningrad (USSR)); Lamzin, E.A.; Malitskij, N.D. AN 
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SSSR, Moscow (USSR); Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (In Russian). (CONF- 
8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Examples of concrete application of magnets with azimuthal field 
variation are presented. Magnetic mirror and bending-focusing de- 
vice representing a single magnet with azimuthal field variation, 
providing achromatic beam bending, are used in the LUEh-40m 
therapeutic acceleration. A single magnet with azimuthal field varia- 
tion is also used in magnetic mirror. Achromatic magnet for the 
Elektronika U-003 10 MeV accelerator is fabricated and examined. 
2 refs.; 5 figs. 


21291 (JINR-D-9-89-52, pp. 481-483) Optics of objectives 
with large coefficients of linear (angular) magnification. Volkov, 
B.S. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij); Majorov, 
A.A.; Samojiov, A.V. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-Union Conference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Methods permitting to design quadrupole objectives with optimal 
properties to shape a charged particle beam with a small angular 
devergence are described. 4 rets.; 2 tabs. 


21292 (JINR-D-9-89-52, pp. 462-463) Experimental study 
on automodulation acceleration modes in resonance electron 
linecs with feedback circuits. Ajzatskij, N.|. (AN Ukrainskoj SSR, 
Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst.); Volobuev, 
V.V.; Ivanov, G.M.; Opanasenko, A.N. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (in Russian). (CONF-8810289-: 11. All-Union con- 
ference on charged particle accelerators, Dubna (USSR), 25-27 
Oct 1988). In Proceedings of 11. All-Union Conference on Charge- 
Particle Accelerators. V. 1. 508p. Order Number DE91003104. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The results of experimental study of electron beam nonstationary 
acceleration in the Kharkov LUEh-300 accelerator injector are 
given. Energy spectra of an automodulated beam at the accelera- 
tion output are presented. 3 refs.; 5 figs. 


21293 (JINR-D-9-89-52, pp. 501-502) Magneto-optical 
system tor electron beam shaping in industrial tomograph. Ka- 
pustin, A.A. (Nauchno-lssiedovatel’skij Inst. Ehlektrofizicheskoj 
Apparatury, Leningrad (USSR)); Petrunin, V.I.; Rozhdestvenskij, 
B.V.; Samsonov, G.N.; Severgin, Yu.P. AN SSSR, Moscow 
(USSR); Gosudarstvenny| Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (in Russian). (CONF-8810289-: 11. All- 
Union conference on charged particle accelerators, Dubna (USSR), 
25-27 Oct 1988). In Proceedings of 11. All-Union Conference on 
Charae-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

To provide for the operation of an industrial tomograph, based on 
the 15 MeV electron linear accelerator. The pulse variation in the 
beam including the mean energy drift. should be no less than 
5.10-*. Achievment of such a pulse variation is connected with the 
creation of the beam active monochromatization system and with a 
3 time reduction of its intensity. To stabilize the transverse beam 
size under its scanning by a target, a system is being developed. 
Some calculation results are presented. 2 figs. 


21294 (KEK-90-15) Proceedings of the international work- 
shop on polarized ion sources and polarized gas jets. Mori, Y. 
(ed.). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Nov 1990. 3938p. (CONF-900289-: RCNP cyclotron cas- 
cade workshop on polarized ion sources and gas jets for nuclear 
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physics at an intermediate energy, Tsukuba-Shi (Japan), 12-17 Feb 
1990). Order Number DE91780384. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This issue is the collection of the papers presented at the titled 
meeting. The 34 of the presented papers are indexed individually. 
(J.P.N.). 


21295 (LA-UR-91-1433) PSR switchyard kicker system im- 
provements. Hardek, T.W. Los Alamos National Lab., NM (USA). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. (CONF-910505-110: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013175. Source: OSTI; NTIS; GPO Dep. 

A switchyard kicker system which allows time sharing of beam 
between the Los Alamos WNR/LANSCE complex and other 
LAMPF users was redesigned as part of the Proton Storage Ring 
addition. The system consists of two pulsers providing 1750- 
ampere, 1-msec pulses to a pair of 1 meter long ferrite magnets. 
The system was designed to operate at 24-Hz maximum repetition 
rate. In 1986 a modification was made to the equipment to allow 
operation at 40 Hz. While the system operated reliably this way 
some difficulties were observed. A desire on the part of the users 
to operate the system at 60 Hz coupled with a major system failure 
led to design changes to load resistors, drive cables, charging sys- 
tem, and cooling system. These changes are described along with 
an analysis of the difficulties encountered with the original hard- 
ware. 3 refs., 6 figs. 


21296 (LA-UR-91-1434) A pinger system for the Los 
Alamos Proton Storage Ring. Hardek, T.W.; Thiessen, H.A. Los 
Alamos National Lab., NM (USA). [1991]. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-910505-112: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91013072. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Developers at the Proton Storage Ring have long desired a mod- 
ulator and electrode combination capable of kicking the 800-MeV 
proton beam enough to conduct tune measurements with full inten- 
sity beams. At present this has been accomplished by reducing the 
voltage on one extraction kicker modulator and turning the other 
off. This method requires that all of the accumulated beam be lost 
on the walls of the vacuum chamber. In addition to tune measure- 
ments a more recent desire is to sweep out beam that may have 
leaked into the area between bunches. A four-meter electrode has 
been designed and constructed for the purpose. The design is flex- 
ible in that the electrode may be split in the center and rotated in 
order to provide vertical and horizontal electrodes each 2 meters 
long. In addition two solid-state pulse modulators that can provide 
10kV in burst mode at up to 700 KHz have been purchased. This 
hardware and its intended use are described. 3 refs., 2 figs., 1 tab. 


21297 (LA-UR-91-1447) Copper plating the ground test ac- 
celerator RFQ. Mignardot, H.; Uher, J. Los Alamos National Lab., 
NM (USA). [1991]. 4p. Sponsored by Department of Defense, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
910505—158: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013069. Source: OST}; 
NTIS (US Sales Only); GPO Dep. 

The copper-plating process for the Ground Test Accelerator 
(GTA) radio frequency quadrupole (RFQ) vanes required a full de- 
velopment program and tight quality control procedures. The 
copper plating development program utilized full-size RFQ major 
and minor vane mockups to develop plating fixturing and to estab- 
lish the plating parameters necessary to meet the GTA RFQ plating 
specifications. After several modifications to the fixturing and plat- 
ing processes, the mockup vanes were copper plated to GTA 
specifications and the actual GTA RFQ couk than be copper 
plated. This development technique, using full-size mockups for es- 
tablishing reliable and accurate plating fixtures and proven plating 
processes, is the key to success for copper-plating any special 
piece of technical and expensive hardware. This paper discusses 
the GTA RFQ copper-plating critical issues; the plating-fixture 





development; the copper-plating processes; RFQ plating specifica- 
tions as they apply to thickness, uniformity, and adhesion; and the 
quality assurance procedures. 1 ref., 4 figs. 


21298 (LA-UR-91-1455) Cell design for the DARHT linear 
induction accelerators. Burns, M.; Allison, P.; Earley, L.; Liska, 
D.; Mockler, C.; Ruhe, J.; Tucker, H.; Walling, L. Los Alamos Na- 
tional Lab., NM (USA). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
910505—106: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013050. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Dual-Axis Radiographic Hydrotest (DARHT) facility will em- 
ploy two linear induction accelerators to produce intense, 
bremsstrahlung x- ray pulses for flash radiography. The accelerator 
cell design for a 3- kA, 16-20 MeV, 60-ns flattop, high-brightness 
electron beam is presented. The cell is optimized for high-voltage 
stand-off while also minimizing the its transverse impedance. Mea- 
surements of high- voltage and rf characteristics are summarized. 
7 rets., 5 figs. 


21299 (LA-UR-91-1458) Modeling of a 1700-MHz cluster 
cavity of planar triodes. Rees, D.E.; Friedrichs, C. Jr. Los 
Alamos National Lab., NM (USA). [1991]. 4p. Sponsored by 
Department of Defense, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-910505—149: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013049. Source: OSTI; NTIS; GPO Dep. 

In this paper we present the modeling and design of a 
1700-MHz cluster-cavity vacuum tube amplifier. We used a three- 
dimensional, finite-difference code (MAFIA) to characterize the 
modes that the resonant structure of the amplifier will support. We 
describe the characteristics of the tube, including performance pre- 
dictions. 1 ref., 5 figs., 1 tab. 


21300 (LA-UR-91-1459) Design of an accelerating cavity 
for the Superconducting Super Collider Low-Energy Booster. 
Friedrichs, C.C. (Los Alamos National Lab., NM (USA)); Walling, 
L.; Campbell, B.M. Los Alamos National Lab., NM (USA). [1991]. 
4p. red by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-910505—108: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013048. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents the history and current status of the design 
of the accelerator cavity to be incorporated into the Low-Energy 
Booster (LEB) of the Superconducting Super Collider (SSC). The 
LEB is a proton synchrotron, 540 meters in circumference, and 
having 108 buckets around the ring. Acceleration programs, each 
50 msec long, take place at a rate of 10 per second. The beta 
change of the particles from injection to extraction is from 0.8 to 
0.997. Since the rf excitation frequency must track beta, the rf 
frequency must shift from 47.5 to 60 MHz over the 50-msec accel- 
eration program. The cavity will use ferrite in a perpendicular 
control bias mode to effect the require tuning. 4 refs., 1 fig. 


21301 (LA-UR-91-1460) H- temperature measurements by 
a slit diagnostic technique. Sherman, J.D.; Smith, H.V. Jr.; 
Geisik, C.; Allison, P. Los Alamos National Lab., NM (USA). 
[1991]. 4p. Sponsored by Department of Defense, Washington, DC 
(USA). DOE Contract W-7405-ENG-36. (CONF-910505-151: 1991 
Institute of Electrical and Electronics Engineers (!EEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91013047. Source: OSTI; NTIS; GPO 
Dep 


H- ion beams are extracted at 5-25 kV irom a long, narrow slit 
on a Penning surtace-plasma source (the 8X source). The extrac- 
tion geometry produces negligible transverse electric fields 
(focusing effects) along the slit length. Therefore, the ion angular 
spread reflects the distribution of ion energies at the plasma 
surface. The angular distributions are measured with an electric- 
sweep emittance scanner whose slits are oriented normal to the 
long dimension of the emission slit. The nearly-Maxwellian angular 
distributions measured over the central portions of the ribbon beam 
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give kT,,- of 0.1 to 0.2 eV for a 2-A de discharge and 0.8 to 1.0 
eV for 350- to 500-A pulsed discharges. This diagnostic technique 
has sufficient position resolution to allow measurement of the kT,,- 
spatial distributions. It also allows study of the kT,,- dependencies 
on ion source parameters (e.g., increasing the H2 gas flow lowers 
kT,,-). 7 refs., 7 figs. 


21302 (LA-UR-91-1461) A high power Klystrode with po- 
tential for space application. Reid, D.W. (Los Alamos National 
Lab., NM (USA)); Preist, D.H.; Shrader, M.B. Los Alamos National 
Lab., NM (USA). [1991]. 5p. Sponsored by Department of Defense, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
910505-150: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013046. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

A 500 kW peak power, 50 kW average, 425 MHz Klystroide has 
been designed and built. The high power Klystrode design evolved 
from earlier work on the new line of UHF TV Klystrodes. The 500 
kW program was undertaken to determine experimentally if a 
Klystrode would be a viable device in space applications at this 
power level at 425 MHz. Testing has proceeded in three phases. 
The initial testing was done a beam simulation device to determine 
the characteristics of the gridded gun. The second phase consisted 
of low duty cycle, full voltage, and current rf testing. The third phase 
involved full duty cycle and long pulses (11 ms). 8 refs., 8 figs. 


21303 (LA-UR-91-1464) Applied geometric tolerancing in 
accelerator component design. Lujan, R.E.; Christensen, K.E. 
Los Alamos National Lab., NM (USA). [1991]. 4p. Sponsored by 
Department of Defense, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-910505—152: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013043. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This paper discusses how the ANS! Y14.5M 1982 Standard for 
Dimensioning and Tolerancing applies to the fabrication of compo- 
nents for cryogenic accelerators. It includes information on selecting 
datums and assigning positional tolerances that ensure stress-free 
mechanical mating conditions as well as interchangeability of parts. 
In addition, modifiers can be used in the feature-control frames that 
specify allowable deviations from nominal geometry; their use 
reduces the cost of fabrication without compromising ease of me- 
chanical assembly. The physics requirements unique to the design 
of linear accelerators also call for the prudent application of some 
seldom-used modifiers that reduce the need for alignment of initial 
assemblies to optimize accelerator performance. 6 figs. 


21304 (LA-UR-91-1465) Cryogenic gas disconnect joints 
used in cryogenic accelerator cold-gas distribution systems. 
Wilson, N.G.; Bridgman, C.; Grieggs, R.J. Los Alamos National 
Lab., NM (USA). [1991]. 5p. Sponsored by Department of Defense, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
910505—-156: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013042. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

Demountable gas diconnect joints are the preferred choice for 
assembly of cryogenic (20 K) helium gas manifolding systems used 
with linear accelerators being developed at Los Alamos. These 
joints must function in a vacuum vessel that operates at less than 
1 x 10-® torr while being routinely cycled from ambient tempera- 
ture to 20 K and back to ambient temperature. The joints, which 
are used to distribute helium refrigerant gas at pressures as high 
as 450 psi, must also be capable of passing helium leak test with a 
maximum leak rate of 5 x 10~7 std-cc/sec at operating conditions. 
For this application we have evaluated several forms of stainless- 
steel-to-stainiess-steel and aluminum-to-stainiess-steel flanged 
joints from several commercial manufacturers. This paper dis- 
cusses the results of these evolutions and our experience in using 
some of the joints in a linear accelerator. 2 refs., 4 figs., 1 tab. 


21305 (LA-UR-91-1467) Electron-beam generation, trans- 
port, and transverse oscillation experiments using the REX 
injector. Carison, R.L.; Allison, P.W.; Kauppila, T.J.; Moir, D.C.; 
Ridion, R.N. Los Alamos National Lab., NM (USA). [1991]. 4p. 
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Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-910505—129: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013041. Source: OSTI; NTIS; INIS; GPO Dep. 

The REX machine at LANL is being used as a prototype to gen- 
erate a 4-MV, 4.5-kA, 55-ns flat-top electron beam as a source for 
injection into a linear induction accelerator of the 16-MeV Dual-Axis 
Radiographic Hydrotest facility. The pulsed-power sources drives a 
planar velvet cathode producing a beam that is accelerated 
through a foilless anode aperture and transported by an air core 
magnetic lens for injection into the first of 48 linear induction cells. 
Extensive measurements of the time-resolved (<1-ns) properties of 
the beam using a streak camera and high-speed electronic diag- 
nostics have been made. These parameters include beam current, 
voltage, current density, emittance, and transverse beam motion. 
The effective cathode temperature is 117 eV, corresponding to a 
Lapostolie emittance of 0.96 mm-rad. Transverse oscillations of the 
transported beam have been observed via a differenced B-dot 
technique to be about +100 wm at 245 MHz. This beam motion 
has been correlated via detailed re measurements of asymmetric 
transverse cavity modes in the A-K gap. 7 refs., 6 figs. 


21306 (LA-UR-91-1576) Operation of the optically pumped 
polarized H~ source at LAMPF. York, R.L.; Tupa, D.; Swenson, 
D.R.; van Dyck, O.B. Los Alamos National Lab., NM (USA). [1991]. 
4p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-910505-130: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013310. Source: OSTI; NTIS; INIS; GPO Dep. 

We report on the first five months of operation of the Optically 
Pumped Polarized lon Source (OPPIS) for the nuclear physics re- 
search program at LAMPF. The LAMPF OPPIS is unique in using 
Ti: Sapphire lasers to polarize the potassium charge-exchange 
medium, and until recently was unique in using a superconducting 
magnet in the ECR source and polarizer regions. The ECR extrac- 
tion electrode biasing arrangement is also unique. Typical 
performance was 25 microamps of peak current (measured at 750 
keV) with 55% beam polarization or 15 microamps at 62%. lon 
source availability was greater than 90%. We also report our 
planned improvements in preparation for research operation in May 
of 1991. 3 refs., 4 figs. 


21307 (LA-UR-91-1650) Optical pumping of the polarized 
H- ion source at LAMPF. Swenson, D.R.; Tupa, D.; van Dyck, 
0.B.; York, R.L. Los Alamos National Lab., NM (USA). May 1991. 
4p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-910505-109: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013030. Source: OSTI; NTIS; INIS; GPO Dep. 

We report experiments to understand the laser optical pumping 
efficiency for the Optically Pumped Polarized lon Source (OPPIS) 
at LAMPF. We have measured ion beam polarization and current 
vs. laser power and potassium vapor thickness in order to under- 
stand the dependence of source performance on laser power and 
other parameters. Attempts to fit the data with simple scaling mod- 
els to evaluate projected performance improvements are shown. 
Development of economical ways to make more efficient use of 
available laser power are described. 4 refs., 4 figs. 


21308 (LBL-29596) Proposal for a cryogenic magnetic 
field measurement system for SSC dipole magnets. Green, 
M.l.; Hansen, L. Lawrence Berkeley Lab., CA (USA). Mar 1991. 
16p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-910340-32: 3. annual international in- 
dustrial symposium on the super collider (IISSC), Atlanta, GA 
(USA), 13-15 Mar 1991). Order Number DE91012863. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This proposal describes the research and development required, 
and the subsequent fabrication of, a system capable of making 
integrated magnetic multipole measurements of cryogenic 40-mm- 
bore SSC dipole magnets utilizing a cryogenic probe. Our 
experience and some preliminary studies indicate that it is highly 
unlikely that a 16-meter-long probe can be fabricated that will have 


a twist below several milliradians at cryogenic temperatures. We 
would anticipate a twist of several milliradians just as a result of 
cooldown stresses. Consequently, this proposal describes a seg- 
mented 16-meter-long probe, for which we intend to calibrate the 
phase of each segment to within 0.1 milliradians. The data for all 
segments will be acquired simultaneously, and integrated data will 
be generated from the vector sums of the individual segments. The 
calibration techniques and instrumentation required to implement 
this system will be described. The duration of an integral measure- 
ment at one current is expected to be under 10 seconds. The 
system is based on an extrapolation of the techniques used at LBL 
to measure cryogenic 1-meter models of SSC magnets with a 
cryogenic probe. It should be noted that the expansion of the 
dipole bore from 40 to 50 mm may make a warm-finger device 
practical at a cost of approximately one quarter of the cryogenic 
probe. A warm quadrupole measurement system can be based 
upon the same principles. 5 refs., 9 figs., 1 tab. 


21309 (LBL—29701) A high-frequency Schottky detector for 
use in the Tevatron. Goldberg, D.A.; Lambertson, G.R. Lawrence 
Berkeley Lab., CA (USA). Sep 1990. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO3-76SF00098. (CONF- 
9010267—-5: 1990 workshop on accelerator instrumentation, 
Batavia, IL (USA), 1-4 Oct 1990). Order Number DE91012354. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A vexing problem associated with detection of Schottky signals 
from a bunched beam is the presence of the coherent signal, 
which can be 10 or more orders of magnitude greater than the 
Schottky signal. To overcome this difficulty, we have constructed a 
Schottky detector for the Tevatron collider in the form of a high-Q 
(=5000) resonant cavity which operates at roughly 2 GHz, well 
above the frequency at which the single-bunch frequency spectrum 
begins to roll off (~200—300 MHz for the Tevatron). The detector is 
capable of sensing independently the vertical and horizontal parti- 
cle motions. The 2 GHz Schottky signals are down-converted to 
frequencies below 100 kHz to permit relatively rapid high-resolution 
analysis using a FFT spectrum analyzer. The initial installation con- 
sists of a single cavity; a second detector will be built which 
employs a pair of phased cavities to permit discrimination between 
p's and f's. Details of the design of both the cavity and the associ- 
ated electronics are presented. Spectra obtained from the detector 
show clearly observable Schottky betatron lines, free of coherent 
contaminants; also seen are the “common-mode” longitudinal sig- 
nals due to the offset of the beam from the detector center. The 
latter signals indicate that at 2 GHz, the coherent single-bunch 
spectrum from the detector is reduced by >80 dB; therefore, in 
normal collider operation, the Schottky betatron lines are essen- 
tially entirely free of coherent contaminants. Experimental data will 
be presented showing how the detector spectra can be used to 
measure such properties as transverse emittance and synchrotron 
frequency. 3 refs., 4 figs., 5 tabs. 


21310 (LBL-29907) A wide band slot-coupled beam sens- 
ing electrode tor the advanced light source. Hinkson, J.; Rex, 
K. Lawrence Berkeley Lab., CA (USA). May 1991. 4p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC03- 
76SF00098. (CONF-910505-298: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014300. Source: OSTI; NTIS; INIS; GPO Dep. 

Stripline electrodes (traveling wave electrodes, directional cou- 
plers) are commonly used in particle accelerators as beam pickups 
and kickers. The longitudinally symmetric stripline has a constant 
beam coupling impedance as a function of length and has a char- 
acteristic magnitude sin(x) amplitude response in the frequency 
domain. An experimentally tapered stripline provides nearly con- 
stant coupling impedance vs. frequency and yields superior 
frequency-domain performance. In practice it is difficult to construct 
either of these devices for broad-band performance because of the 
transition from coaxial to stripline geometry. We report on the con- 
struction of an exponentially-tapered, slot-coupled “stripline” which 
was relatively easy to construct and has the desired frequency re- 
sponse. 2 refs., 6 figs. 


21311 (LBL-29909) Low power rf system for the ALS 
Linac. Lo, C.C.; Taylor, B.; Lancaster, H. Lawrence Berkeley Lab., 
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CA (USA). May 1991. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00098. (CONF-910505-292: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91014194. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Linear Accelerator (Linac) in the Advanced Light Source 
(ALS) is designed to provide either single or multiple bunchers of 
50 MeV electrons for the booster synchrotron. Three cavities are 
used in the Linac for electron bunching. The two subharmonic 
bunching cavities operate at 124.914 MHz and 499.654 MHz re- 
spectively. The S Band buncher operates at 2.997924 GHz. The 
low level RF system includes a master signal source, RF burst 
generators, signal phase control, timing trigger generators and a 
water temperature control system. The design and performance of 
the system will be described. 7 refs., 3 figs. 


21312 (LBL-29961) Optimization of an RF driven H- ion 
source. Leung, K.N.; DiVergilio, W.F.; Hauck, C.A.; Kunkel, W.B.; 
McDonald, D.S. Lawrence Berkeley Lab., CA (USA). Apr 1991. 6p. 

ed by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-910505—101: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91012862. Source: OSTI; NTIS; INIS; GPO Dep. 

A radio-frequency driven.multicusp source has recently been de- 
veloped to generate volume-produced H- ion beams with 
extracted current density higher than 200 mA/cm?. We have im- 
proved the output power of the ri generator and the insulation 
coating of the antenna coil. We have also optimized the antenna 
positions and geometry and the filter magnetic field for high power 
pulsed operation. A total H~ current of 30 mA can be obtained 
with a 5.4-mm-diam extraction aperture and with an rf input power 
of 50 kW. 4 refs., 5 figs. 


21313 (LBL-30191) Implementation and management: A 
summary. Loken, S.C. Lawrence Berkeley Lab., CA (USA). Jan 
1991. 8p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO3-76SF00098. (CONF-9004190—18: Conference on 
computing in high energy physics, Santa Fe, NM (USA), 9-13 Apr 
1990). Order Number DE91012334. Source: OSTI; NTIS; GPO 


We review the sessions related to Implementation and Manage- 
ment. The papers presented at the Conference cover a wide range 
of important issues in software engineering and management. They 
indicate a trend toward more use of commercial systems and stan- 
dards. This trend will likely have a significant influence on pians for 
future systems. 13 refs. 


21314 (LBL-30204) State of H~ source development. Le- 
ung, K.N. Lawrence Berkeley Lab., CA (USA). May 1991. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-910505—199: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013754. Source: OSTI; NTIS; INIS; GPO Dep. 

The status of H— ion source development is reviewed. There are 
new and important advancement in both surface- and volume- 
production H~ sources. It is shown that high brightness H~ beams 
are generated by ion sources which utilize both surface and vol- 
ume production processes. 27 refs., 6 figs. 


21315 (LBL-30257) Software methodologies for the SSC. 
Loken, S.C. Lawrence Berkeley Lab., CA (USA). Jan 1991. 6p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-9010212-42: Symposium on detector 
research and development for the Superconducting Super Collider, 
Fort Worth, TX (USA), 15-18 Oct 1990). Order Number 
DE91012333. Source: OSTI; NTIS; GPO Dep. 

We review the issues related to software development for the 
Superconducting Super Collider. These include the methods for 
software design as well as the use of specific software technolo- 
gies and commercial products. 11 refs. 


21316 (LBL-30403) Ferromagnetic material in the super- 
conductor and Its effect on the magnetization sextupole and 
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decapole in the SSC dipoles at injection. Green, M.A. 
(Lawrence Berkeley Lab., CA (USA)); Collings, E.W.; Marken, 
K.R.; Sumption, M.D. Lawrence Berkeley Lab., CA (USA). Mar 
1991. 10p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO3-76SF00098. (CONF-910340—10: 3. annual interna- 
tional industrial symposium on the super collider (IISSC), Atlanta, 
GA (USA), 13-15 Mar 1991). Order Number DE91011886. Source: 
OSTI; NTIS; INIS; GPO Dep. 

It has been shown that the magnetization of a multifilamentary 
superconductor can be altered by adding nickel to the composite 
strand. This report presents the results of calculations of the mag- 
netization sextupole and higher multipoles in a five centimeter SSC 
dipole with and without nickel as part of the strand composite. The 
relative distribution of the nickel in the inner and outer coil conduc- 
tors can be used to effectively eliminate sextupole and decapole at 
the SSC dipole injection field. Calculations of magnetization sex- 
tupole in the dipole are presented for strand with substituted nickel 
filaments and strand with electroplated nickel. The effect of nickel 
in the strand on the SSC dipole field quality at fields above the in- 
jection field is described. The effect of nickel in the strand on 
magnetization sextupole flux creep decay and the magnetization 
-anegy temperature dependence is also discussed. 11 refs., 7 

.. 1 tab. 


21317 (LBL-30523) Preliminary pertormance of the LBL 
AECR. Lyneis, C.M.; Xie, Zuqi; Clark, D.J.; Lam, R.S.; Lundgren, 
S.A. Lawrence Berkeley Lab., CA (USA). Nov 1990. 18p. 

sored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-9011136-5: 10. international works 
on electron cyclotron resonance ion sources (ECRIS), Knoxville, 
TN (USA), 1-2 Nov 1990). Order Number DE91012356. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The AECR source, which operates at 14 GHz, is being devel- 
oped for the 88-inch Cyclotron at Lawrence Berkeley Laboratory. 
The AECR has been under source development since December 
1989, when the mechanical construction was completed. The first 
AECR beams were injected into the cyclotron in June of 1990 and 
since then a variety of ion species from the AECR have been ac- 
celerated. The cyclotron recently accelerated 2°°Bi5* to 954 MeV. 
An electron gun, which injects 10 to 150 eV electrons into the 
plasma chamber of the AECR, has been developed to increase the 
production of high charge state ions. With the electron gun the 
AECR has produced at 10 kV extraction voltage 131 euA of O7*, 
13 epA of O8, 17 evA of Ar'4+, 2.2 evA of Kro>*, 1 eA of Xe%"+, 
and 0.2 eyA of Bi®®+. The AECR was also tested as a single stage 
source with a coating of SiO2 on the plasma chamber walls. This 
significantly improved its performance compared to no coating, but 
direct injection of electrons with the electron gun produced the best 
results. 5 refs., 6 figs., 4 tabs. 


21318 (SLAC—376) Final focus test beam: Project design 
report. Stanford Linear Accelerator Center, Menlo Park, CA (USA). 
Mar 1991. 155p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC03-76SF00515. Order Number DE91012188. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following: the Final Focus Test Beam 
Project; optical design; magnets; instrumentation; magnetic 
measurement and BPM calibration; mechanical alignment and sta- 
bilization; vacuum system; power supplies; control system; 
radiation shielding and personnel protection; infrastructure; and ad- 
ministration. 


21319 (SLAC-PUB-5451) High-power radio-frequency bi- 
nary pulse-compression experiment at SLAC. Lavine, T.L.; 
Farkas, Z.D.; Menegat, A.; Miller, R.H.; Nantista, C.; Spalek, G.; 
Wilson, P.B. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). May 1991. 3p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO3-76SF00515. (CONF-910505-90: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91012395. Source: OSTi; NTIS; GPO 
Dep. 

Using rf pulse compression it will be possible to boost the 50- to 
100-MW output expected from high-power microwave tubes operat- 
ing in the 10- to 20-GHz frequency range to the 300- to 1000-MW 
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level required by the next generation of high-gradient linacs for lin- 
ear colliders. A high-power X-band three-stage binary rf pulse 
compressor has been implemented and operated at the Stanford 
Linear Accelerator Center (SLAC). In each of three successive 
stages, the rf pulse-length is compressed by half, and the peak 
power is approximately doubled. The experimental results pre- 
sented here have been obtained at power levels up to 25-MW 
input (from an X-Band klystron) and up to 120-MW output (com- 
pressed to 60 nsec). Peak power gains greater than 5.2 have been 
measured. 5 refs., 6 figs., 5 tabs. 


21320 (SLAC-PUB-5453) SLC polarized beam source elec 
tron optics design. Eppley, K.R.; Lavine, T.L.; Early, R.A; 
Herrmannsfeltt, W.B.; Miller, R.H.; Schultz, D.C.; Spencer, C.M.; 
Yeremian, A.D. Stanford Linear Accelerator Center, Menlo Park, 
CA (USA). May 1991. 3p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00515. (CONF-910505-95: 1991 
institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91012911. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper describes the design of the beam-line from the polar- 
ized electron gun to the linac injector in the Stanford Linear 
Collider (SLC). The 
ode, requiring 10-"'-Torr-range pressure for adequate quantum 
efficiency and longevity. The photocathode is illuminated by 3- 
nsec-long laser pulses. The quality of the optics for the 160-kV 
beam is crucial since electron-stimulated gas desorption from 
beam loss in excess of 0.1% of the 20-nC pulses may poison the 
photocathode. Our design for the transport line consists of a differ- 
ential pumping region isolated by a pair of valves. Focusing is 
provided by a pair of Helmholtz coils and by several iron-encased 
solenoidal lenses. Our optics design is based on beam transport 
simulations using 23-D particle-in-cell codes to model the gun and 
to solve the fully-relativistic time-dependent equations of motion in 
three dimensions for electrons in the presence of azimuthally sym- 
metric electromagnetic fields. 6 refs., 6 figs. 


21321 (SLAC-PUB-5454) SLC polarized beam source ultre- 
high-vacuum design. Lavine, T.L.; Clendenin, J.E.; Garwin, E.L.; 
Hoyt, E.W.; Hoyt, M.W.; Miller, R.H.; Nuttall, J.A.; Schultz, D.C.; 
Wright, D. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). May 1991. 2p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00515. (CONF-910505—89: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91012394. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper describes the design of the ultra-high vacuum system 
for the beam-line from the 160-kV polarized electron gun to the 
linac injector in the Stanford Linear Collider (SLC). The polarized 
electron source is a GaAs photocathode, requiring 10-''-Torr- 
range pressure for adequate quantum efficiency and longevity. The 
photo-cathode is illuminated by 3-nsec-long laser pulses. Photo- 
cathode maintenance and improvements require occasional 
substitution of guns with rapid restoration of UHV conditions. Differ- 
ential pumping is crucial since the pressure in the injector is more 
than 10 times greater than the photocathode can tolerate, and 
since electron-stimulated gas desorption from beam loss in excess 
of 0.1% of the 20-nC pulses may poison the photocathode. Our 
design for the transport line contains a differential pumping region 
isolated by a pair of valves. Exchange of guns requires venting 
only this isolated region which can be restored to UHV rapidly by 
baking. The differential pumping is performed by non-evaporable 
getters (NEGs) and an ion pump. 3 refs., 3 figs. 


21322 (SLAC-PUB-5463) Orbit monitoring in the SLC. 
Sanchez-Chopitea, L.; Emma, P.; Van Olst, D. Stanford Linear Ac- 
celerator Center, Menlo Park, CA (USA). May 1991. 3p. Sponsored 

USDOE, Washington, DC (USA). DOE Contract AC03- 
76SF00515. (CONF-910505-60: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91012391. Source: OSTI; NTIS; INIS; GPO Dep. 
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arized electron source is a GaAs photocath- . 


Beam orbits in the SLC are monitored in real time and the data 
is stored for future trend and correlation analysis. A background 
process acquires Beam Position Monitor (BPM) and Torcid data on 
a periodic basis and saves the general quantities such as orbit 
RMS and beam intensity in addition to the individual readings. 
Some of this data is archived by the SLC History Buffer facility and 
the rest is saved in files for later analysis. This has permitted the 
tracing of interaction point instabilities to specific devices as far 
away as the damping rings. In addition, the data is displayed for 
the operators both in summary and in full form. The different dis- 
plays can be configured from the control consoles. 2 refs., 5 figs. 


21323 (SLAC-PUB-5464) Correlation plot facility in the SLC 
control system. Hendrickson, L.; Phinney, N.; Sanchez-Chopitea, 
L. Stanford Linear Accelerator Center, Menlo Park, CA (USA). May 
1991. 3p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC03-76SF00515. (CONF-910505-59: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91012390. Source: OSTI; NTIS; INIS; GPO Dep. 
The Correlation Plot facility is a powerful interactive tool for data 
acquisition and analysis throughout the SLC. A generalized inter- 
face allows the user to perform a wide variety of machine physics 
experiments without the need for specialized software. It has been 
used extensively during SLC commissioning and operation. The 
user may step one or two independent parameters such as magnet 
or feedback setpoints while measuring or calculating up to 160 oth- 
ers. Measured variables include all analog signals available to the 
contro! system as well as a variety of derived parameters such as 
beam size or emittance. Various fitting algorithms and display op- 
tions are provided for data analysis. A software-callable interface is 
also provided. Applications based on this facility are used to phase 
klystrons, measure emittance and dispersion, minimize beam size 
at the interaction point and maintain beam collisions. 4 rets., 3 figs. 


21324 (SLAC-PUB-5469) General, database-driven tast- 
feedback system for the Stantord Linear Collider. Rouse, F.; 
Allison, S.; Castillo, S.; Gromme, T.; Hall, B.; Hendrickson, L.; 
Himel, T.; Krauter, K.; Sass, B.’ Shoaee, H. Stanford Linear Accel- 
erator Center, Menio Park, CA (USA). May 1991. 3p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC03- 
76SF00515. (CONF-910505—58: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91012389. Source: OSTI; NTIS; INIS; GPO Dep. 

A new feedback system has been developed for stabilizing the 
SLC beams at many locations. The feedback loops are designed 
to sampie and correct at the 60 Hz repetition rate of the accelera- 
tor. Each loop can be distributed across several of the standard 
80386 microprocessors which control the SLC hardware. A new 
communications system, KISNet, has been implemented to pass 
signals between the microprocessors at this rate. The software is 
written in a general fashion using the state space formalism of digi- 
tal control theory. This allows a new loop to be implemented by 
just setting up the online database and perhaps installing a com- 
munications link. 3 refs., 4 figs. 


21325 (SLAC-PUB-5470) Use of digital control theory state 
space formalism for teedback at SLC. Himel, T.; Hendrickson, 
L.; Rouse, F.; Shoaee, H. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). May 1991. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
910505-70: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91012388. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The algorithms used in the database-driven SLC fast-feedback 
system are based on the state space formalism of digital control 
theory. These are implemented as a set of matrix equations which 
use a Kalman filter to estimate a vector of states from a vector of 
measurements, and then apply a gain matrix to determine the ac- 
tuator settings from the state vector. The matrices used in the 
calculation are derived offline using Linear Quadratic Gaussian 
minimization. For a given noise spectrum, this procedure minimizes 
the rms of the states (e.g., the position or energy of the beam). The 
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offline program also allows simulation of the loop’s response to ar- 
bitrary inputs, and calculates its frequency response. 3 refs., 3 figs. 


21326 (SLAC-PUB-5480) 100 MW klystron development at 
SLAC. Vlieks, A.E.; Callin, R.S.; Caryotakis, G.; Fant, K.S.; 
Fowkes, W.R.; Lee, T.G.; Wright, E.L. Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). May 1991. 3p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC03-76SF00515. 
(CONF-910505—72: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91012386. 
Source: OST; NTIS; INIS; GPO Dep. 

A klystron designed to operate at 11.4 GHz and 440 kV is 
presently SLAC’s strongest rf power source candidate for the Next 
Linear Collider. It is expected to provide 100 MW of rf power with a 
pulse width of 1 microsecond. Many of the conventional tube tech- 
nologies are being pushed to their limits. High electron beam power 
densities, rf electric gradients in cavity gaps and stresses on the 
ceramic rf output windows are among the most severe problems to 
be dealt with. This paper describes progress in the development of 
this device including results from single and double gap output cav- 
ities and various styles of rf output windows. 6 refs., 3 figs., 1 tab. 


21327 (SLAC-PUB-5488) Beam-based alignment and tun- 
ing procedures for e*e~ collider final focus systems. Bulos, F-.; 
Burke, D.; Helm, R.; Irwin, J.; Odian, A.; Roy, G.; Ruth, R.; Ya- 
mamoto, N. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). May 1991. 3p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00515. (CONF-910505-67: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91012384. Source: OSTI; NTIS; INIS; 
GPO Dep. 

For future linear colliders, with very small emittances and beam 
sizes and demanding tolerances on final focus system alignment 
and magnet errors, it becomes increasingly important to use the 
beam as a diagnostic tool. We report here procedures we have 
identified and will be implemented in the Final Focus Test Beam at 
SLAC incorporating (1) quadrupole strength changes, (2) central 
orbit modifications, (3) spot size measurements, and (4) beam sta- 
bility monitoring. 3 refs., 4 figs., 3 tabs. 


21328 (SLAC-PUB-5489) High voltage pulse cable and 
connector experience in the kicker systems at SLAC. Harris, 
K.; Artusy, M.; Donaldson, A.; Mattison, T. Stanford Linear Acceler- 
ator Center, Menlo Park, CA (USA). May 1991. 4p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC03-76SF00515. 
(CONF-910505-103: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91012966. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The SLAC 2-mile linear accelerator uses a wide variety of pulse 
kicker systems that require high voltage cable and connectors to 
deliver pulses from the drivers to the magnet loads. Many of the 
drivers in the SLAC kicker systems use cable lengths up to 80 feet 
and are required to deliver pulses up to 40 kV, with rise and fall 
time on the order of 20 ns. Significant pulse degradation from the 
cable and connector assembly cannot be tolerated. Other drivers 
are required to deliver up to 80 kV, 20 us pulses over cables 20 
feet long. Several combinations of an applicable high voltage cable 
and matching connector have been used at SLAC to determine the 
optimum assembly that meets the necessary specifications and is 
reliable. 14 refs., 3 figs., 1 tab. 


21329 (SLAC-PUB-5500) Isochronous 180° turns for the 
SLC positron system. Helm, R.H.; Clendenin, J.E.; Eckiund, S.D.; 
Kulikov, A.V.; Pitthan, R. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). May 1991. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO3-76SF00515. (CONF- 
910505-65: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91012382. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The design of the compact, achromatic, second order 
isochronous 180° turn for the SLC positron transport system will 
be described. Design criteria require an energy range of 200120 


MeV, energy acceptance of +5%, transverse admittance of 25x 
mm-mr, and minimal lengthening of the 3 to 4 mm (rms) positron 
bunch. The devices had to fit within a maximum height or width of 
about 10 ft. Optics specifications and theoretical performance are 
presented and compared to experimental results based on streak 
camera measurements of bunch length immediately after the first 
isochronous turn (200 MeV) and positron beam energy spread af- 
ter S-band acceleration to 1.15 GeV. 5 refs., 7 figs. 


21330 (SLAC-PUB-5501) Misalignment study of NLC 
bunch compressor. Rogers, R.P.; Kheifets, S.A. Stanford Linear 
Accelerator Center, Menlo Park, CA (USA). May 1991. 3p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00515. (CONF-910505—64: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91012381. Source: OSTI; NTIS; INIS; GPO Dep. 

Results of computer simulations of the misalignments in the 
180°-bend angle second-stage bunch compressor for the NLC are 
described. The aim of this study was to evaluate alignment and 
production error tolerances. Three versions of the second stage, 
differing in their minimum obtainable bunch length (44 y, 60 yu, and 
86 4) were studied. Simulations included orbit correction produced 
by errors and misalignments of the compressor elements. The orbit 
correction itself was done within some error margins. The effects of 
misalignments on transverse emittance growth were found. Recom- 
mendations for alleviating alignment tolerances are discussed. 5 
refs., 6 figs., 1 tab. 


21331 (SLAC-PUB-5503) Accelerator and feedback contro! 
simulation using neural networks. Nguyen, D.; Lee, M.; Sass, 
R.; Shoaee, H. Stanford Linear Accelerator Center, Menlo Park, 
CA (USA). May 1991. 3p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO3-76SF00515. (CONF-910505-63: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91012380. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Unlike present constant model feedback system, neural networks 
can adapt as the dynamics of the process changes with time. Us- 
ing a process model, the “Accelerator” network is first trained to 
simulate the dynamics of the beam for a given beam line. This “Ac- 
celerator network is then used to train a second “Controller” 
network which performs the control function. In simulation, the net- 
works are used to adjust corrector magnetics to control the launch 
angle and position of the beam to keep it on the desired trajectory 
when the incoming beam is perturbed. 4 refs., 3 figs. 


21332 (SLAC-PUB-5506) Coordinate measurement ma- 
chines as an alignment tool. Wand, B.T. Stanford Linear 
Accelerator Center. Menlo Park, CA (USA). Mar 1991. 7p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00515. (CONF-9103172-1: 1991 ACSMASPRS 
(American Society for Photogrammetry and Remote Sensing) an- 
nual conference, Baltimore, MD (USA), 25-29 Mar 1991). Order 
Number DE91012379. Source: OST; NTIS; INIS; GPO Dep. 

In February of 1990 the Stanford Linear Accelerator Center 
(SLAC) purchased a LEITZ PM 12-10-6 CMM (Coordinate mea- 
surement machine). The machine is shared by the Quality Control 
Team and the Alignment Team. One of the alignment tasks in posi- 
tioning beamline components in a particle accelerator is to define 
the component's magnetic centerline relative to external fiducials. 
This procedure, called fiducialization, is critical to the overall posi- 
tioning tolerance of a magnet. It involves the definition of the 
magnetic ceriter line with respect to the mechanical centerline and 
the transfer of the mechanical centerline to the external fiducials. 
To perform the latter a magnet coordinate system has to be estab- 
lished. This means defining an origin and the three rotation angles 
of the magnet. The datum definition can be done by either optical 
tooling techniques or with a CMM. As optical tooling measurements 
are very time consuming, not automated and are prone to errors, it 
is desirable to use the CMM fiducialization method instead. The 
establishment of a magnet coordinate system based on the 
mechanical center and the transfer to external fiducials will be dis- 
cussed and presented with 2 examples from the Stanford Linear 
Collider (SLC). 7 figs. 
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21333 (SLAC-PUB-5508) Multimegawatt rf power sources 
for linear colliders. Caryotakis, G. Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). Apr 1991. 5p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC03-76SF00515. 
(CONF-910505-120: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91013271. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Conceptual designs for a future linear collider operating at 11.4 
GHz call for peak rf power as high as 240 MW per meter, with an 
accelerator length of 14 km. This is an extremely high total power, 
which results in requirements for microwave sources that cannot 
be met with existing microwave tubes. While some new tube 
concepts are being considered, work is proceeding at several labo- 
ratories in the US and abroad on conventional 100 MW klystrons 
for this application. The electron beam necessary for this power to 
be generated, unless carefully controlled, can easily cause intra- 
pulse melting at the klystron output circuit. This, coupled to the 
need for good efficiency, high production yield, and long life, poses 
some difficult problems to the klystron designer. Experimental 
klystrons at SLAC and other laboratories are approaching the goal 
of 100 MW in 800 nsec pulses, but much work remains to be done 
before a design is available which is suitable for manufacturing 
thousands of these tubes. 4 figs., 1 tab. 


21334 (SLAC-PUB-5511) Design of VAX software for a 
generalized teedback system. Rouse, F.; Castillo, S.; Himmel, T.; 
Sass, B.; Shoaee, H. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). May 1991. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
910505-92: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conterence (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91012378. Source: OSTI; 
NTIS; GPO Dep. 

Fast feedback in the Stanford Linear Collider (SLC) not only 
works, but is necessary. We have several examples of currently 
running systems that have greatly improved the performance of the 
accelerator. In order to increase the number of feedback loops, it 
has become necessary to redesign the system to allow a-database 
description of any feedback loop. We use digital control theory to 
formally describe each feedback loop in terms of a matrix equation. 
Then a new feedback loop requires only an update to the data- 
base, and perhaps the installation of a inter-micro communications 
link. This paper details the design of the VAX software required to 
implement the new system. 3 refs., 5 figs. 


21335 (SLAC-PUB-5513) SLC’s adaptation of the ALS high 
performance serial link. Krauter, K. Stantord Linear Accelerator 
Center, Menlo Park, CA (USA). May 1991. 3p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract ACO3-76SF00515. 
(CONF-910505—91: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91012377. 
Source: OSTI; NTIS; GPO Dep. 

Keep It Simple Network (KISNet) is a very high speed, low over- 
head, primarily point-to-point network adapted from the LBL 
Advanced Light Source (ALS) contro! system. KISNet implements 
the ALS system in the SLAC Linear Collider (SLC) environment. 
Commercially available communication hardware protocols do not 
meet the per-small-packet transmission time requirements of the 
initial application that motivated the development of KiSNet. Lim- 
ited resources restricted what could be developed from scratch. in 
the SLC environment, the communications system is used in a 
slightly different way than at ALS. The software is layered to en- 
able insertion of future hardware as it becomes available. Several 
enhancements for the future of KISNet are under consideration. 2 
refs., 2 figs. 


21336 (SLAC-PUB-5516) Design and pertormance of the 
traveling-wave beam chopper for the SSRL injector. Borland, 
M. (Stanford Univ., CA (USA). Stanford Synchrotron Radiation 
Lab.); Weaver, J.N.; Baltay, M.; Emery, L.; Fisher, A.S.; Goiceff, 
P.; Hettel, R.; Morales, H.; Sebek, J.; Wiedemann, H.; Youngman, 
B.; Anderson, R.; Miller, R.H. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). May 1991. 3p. Sponsored by USDOE, 
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Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
910505-74: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91012329. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A pulsed, split-parallel plate chopper has been designed built, 
and installed as part of the preinjector of the SSRL Injector. Its 
function is to allow the linear accelerator three consecutive S-band 
bunches from the long bunch train provided by a RF gun. A per- 
manent magnet deflector (PMD) at the chopper entrance deflects 
the beam into an absorber when the chopper pulse is off. The 
beam is swept across a pair of slits at the beam output end when 
a 7 kV, 10-ns rise-time pulse passes in the opposite direction 
through the 75 Q stripline formed by the deflecting plates. Bunches 
exiting the slits have their trajectories corrected by another PMD, 
and enter the linac. Beam tests demonstrate that the chopper func- 
tions as expected. 9 refs., 5 figs. 


21337 (SLAC-PUB-5523) Shielded coherent synchrotron 
radiation and its possible effect in the next linear collider. 
Warnock, R.L. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). May 1991. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00515. (CONF-910505—76: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91012327. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Shielded coherent synchrotron radiation is discussed in two 
cases: (1) a beam following a curved path in a plane midway be- 
tween two parallel, perfectly conducting plates, and (2) a beam 
circulating in a toroidal chamber with resistive walls. Wake fields 
and the radiated energy are computed with parameters for the 
high-energy bunch compressor of the Next Linear Collider. 5 refs., 
4 figs., 1 tab. 


21338 (SLAC-PUB-5525) Prompt bunch by bunch syn 
chrotron oscillation detection via a fast phase measurement. 
Briggs, D. (Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)); Corredoura, P.; Fox, J.D.; Gioumousis, A.; Hossenini, W.; 
Klaisner, L.; Pellegrin, J.L.; Thompson, K.A.; Lambertson, G. Stan- 
ford Linear Accelerator Center, Menlo Park, CA (USA). May 1991. 
4p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00515 ;AC03-76SF00098. (LBL-30604;CONF-910505— 
77: 1991 Institute of Electrical and Electronics Engineers (IEEE) 
particle accelerator conference (PAC), San Francisco, CA (USA), 
6-9 May 1991). Order Number DE91012326. Source: OSTI; NTIS; 
INIS; GPO Dep. 

An electronic system is presented which detects synchrotron os- 
cillations of individual bunches with 4 ns separation. The system 
design and performance are motivated by the requirements of the 
proposed B factory facility at SLAC. Laboratory results are pre- 
sented which show that the prototype is capable of measuring 
individual bunch phases with better than 0.5 degree resolution at 
the 476 MHz RF frequency. 13 refs., 6 figs., 1 tab. 


21339 (SLAC-PUB-5526) The proposed injection system 
for an asymmetric B Factory in the PEP tunnel. Bloom, E. 
(Stanford Linear Accelerator Center, Menlo Park, CA (USA)); Bu- 
los, F.; Loew, G.; Miller, R.; Sukiennicki, B.; Mattison, T.; Barletta, 
W. Stanford Linear Accelerator Center, Menlo Park, CA (USA); 
Lawrence Livermore National Lab., CA (USA). May 1991. 3p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00515 ;W-7405-ENG-48. (CONF-910505-117: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91013274. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The proposed asymmetric energy B Factory to be built in the 
PEP tunnel at SLAC will require a highly effective and profuse 
source of low emittance electron and positron bunches. The B fac- 
tory will consist of two rings of equal size, a 9 GeV electron ring 
and a 3.1 GeV positron ring, each with 1658 bunches with total 
circulating currents of 1.5 and 2.1 amperes respectively. As the lu- 
minosity lifetime of the collider is expected to be about two hours, 
the injector should be capable of filling the rings in a small fraction 
of an hour. It turns out that with some simple modifications, the 








43 PARTICLE ACCELERATORS 
4303 Auxiliaries and Components 





SLC linac with its damping rings and positron source is ideally 
suited to fulfill this function effectively. The overall injection system 
is described in this paper. 4 figs., 2 tabs. 


21340 (SLAC-PUB-5528) Modified octupoles for damping 
coherent instabilities. Cornacchia, M. (Stanford Univ., CA (USA). 
Stanford Synchrotron Radiation Lab.); Corbett, W.J.; Halbach, K. 
Stantord Linear Accelerator Center, Menlo Park, CA (USA). May 
1991. 4p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC03-76SF00515 ;AC03-76SF00098. (LBL-PUB-— 
30638;CONF-910505-78: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91012325. Source: OSTI; NTIS; INIS; GPO Dep. 

The introduction tune spread in circular e*e~ accelerators with 
modified octupoles to reduce the loss of dynamic aperture is dis- 
cussed. The new magnet design features an octupole of field 
component on-axis and a tapered field structure off-axis to mini- 
mize loss of dynamic aperture. Tracking studies show that the 
modified octupoles can produce the desired tune spread in SPEAR 
without compromising confinement of the beam. The technique for 
designing such magnets is presented, together with an example of 
magnets that give the required field distribution. 7 refs., 7 figs. 


21341 (SLAC-PUB-5530) Fast thyratron driver. Nguyen, 
M.N.; Cassel, R.L. Stanford Linear Accelerator Center, Menlo Park, 
CA (USA). Apr 1991. 4p. ed by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00515. (CONF-910505-79: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91012324. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A fast solid-state pulse generator used as a thyratron grid driver 
for kicker pulsers, has been developed and built with power MOS- 
FETs and a transmission line transformer. The MOSFET, pulsed on 
and off by a pair of P-N channel HEXFETs, switches charged ca- 
pacitors into the transformer connected in parallel on one end and 
in series on the other end to step up the voltage. The resulting ovt- 
put pulse parameters are 2 kilovolts peak (into 50 Ohms), 13 
nanoseconds risetime (10-90%), 250 nanoseconds duration, and 
less than 50 picoseconds pulse-to-pulse jitter. Various methods are 
employed to protect the MOSFETs from thyratron arc back, includ- 
ing the use of TransZorbs and a magnetic diode. 3 refs., 3 figs. 


21342 (SLAC-PUB-5541) Energy feed torward at the SLC. 
Jobe, R.K.; Brown, M.J.; Hsu, lan; Miller, E. Stanford Linear Accel- 
erator Center, Menio Park, CA (USA). May 1991. 3p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC03- 
76SF00515. (CONF-910505-116: 1991 institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013275. Source: OSTI; NTIS; INIS; GPO Dep. 

The energy of the SLC scavenger electron beam used to pro- 
duce positrons for the next cycle and the average energy of the 
electron and positron bunches collided in the linear collider must 
be stable to maintain efficient machine operating conditions. Ener- 
gies are stabilized using a newly installed hardware-based feed 
forward system. The three bunches are stored and cooled in the 
damping rings, and co-accelerated in a single machine cycle. Prior 
to extraction of the stored bunches, the energy gain of the acceler- 
ator is set by re-phasing of klystrons to correct for anticipated 
beam loading effects. We will discuss the hardware associated with 
determining the intensities and the appropriate energy corrections 
to compensate for variations in energy due to beam loading ef- 
fects. We will discuss machine tuning procedures, diagnostics, and 
operational experience. 8 refs., 5 figs. 


21343 (SLAC-PUB-5542) Apiary B-Factory separation 
scheme. Garren, A. (Lawrence Berkeley Lab., CA (USA)); Sullivan, 
M. Stanford Linear Accelerator Center, Menlo Park, CA (USA); 
Lawrence Berkeley Lab., CA (USA). Apr 1991. 3p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC03-76SF00515 
;AS03-76ER70285 ;AC03-76SF00098. (LBL-PUB-30730;CONF- 
910505-98: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 


(USA), 6-9 May 1991). Order Number DE91012917. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A magnetic beam-separation scheme for an asymmetric-energy 
B-Factory based on the SLAC electron-positron collider PEP is de- 
scribed that has the following properties: the beams collide 
head-on and are separated magnetically with sufficient clearance 
at the parasitic crossing points and at the septum, the magnets 
have large beam-stay-clear apertures, synchrotron radiation pro- 
duces low detector backgrounds and acceptable heat loads, and 
the peak §-function values and contributions to the chromaticities 
in the IR quadrupoles are moderate. 8 figs., 2 tabs. 


21344 (SLAC-PUB-5543) Optimal, rea-time control 
colliders. Spencer, J.E. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). May 1991. 4p. Sponsored USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
910505-83: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91012320. Source: OSTI; 
NTIS; INIS; GPO Dep. 

With reasonable definitions, optimal control is possible for both 
classical and quantal systems with new approaches called 
PISC(Parallel) and NiSC(Neural) from analogy with RISC (Re- 
duced Instruction Set Computing). If control equals interaction, 
observation and comparison to some figure of merit with interaction 
via external fields, then optimization comes from varying these 
fields to give design or operating goals. Structural stability can then 
give us tolerance and design constraints. But simulations use sim- 
plified models, are not in real-time and assume fixed or stationary 
conditions, so optimal control goes far beyond convergence rates 
of algorithms. It is inseparable from design and this has many im- 
plications for colliders. 12 rets., 3 figs. 


21345 (SLAC-PUB-5544) Component development for X- 
band above 100 MW. Fowkes, W.R.; Callin, R.S.; Studzinski, M. 
Stanford Linear Accelerator Center, Menlo Park, CA (USA). May 
1991. 3p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC03-76SF00515. (CONF-910505-97: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91012918. Source: OSTI; NTIS; INIS; GPO Dep. 

The requirement for some of the components described in this 
paper began with the Relativistic Klystron program done in collabo- 
ration with LLNL and LBL. This effort culminated in a klystron 
operating at 11.4 GHz delivering 330 MW into a pair of high- 
gradient accelerating structures. The electron beam for this klystron 
was formed in a 1 MeV induction linac at a very low duty cycle. 
The subsequent RF source development work at SLAC for the 
Next Linear Collider utilized some of these components, and re- 
quired further and new development of others, work reliably at 
higher average power. 6 refs., 6 figs., 1 tab. 


21346 (SLAC-PUB-5546) Strain enhanced electron spin 
polarization observed in photoemision from inGaAs. 
Maruyama, T. (Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)); Garwin, E.L.; Prepost, R.; Zapalac, G.H.; Smith, J.S.; 
Walker, J.D. Stanford Linear Accelerator Center, Menio Park, CA 
(USA). May 1991. 3p. Sponsored by USDOE, Washington, DC 
(USA); National Science Foundation, Washington, DC (USA). DOE 
Contract AC03-76SF00515 ;AC02-76ER00881. NSF-87-11709. 
(CONF-910505-84: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991; WISC-ex—91-317). Order Number 
DE91012319. Source: OSTI; NTIS; INIS; GPO Dep. 

Electron spin polarization in excess of 70% has been observed 
in photoemission from a 0.1 um-thick epitaxial layer of In,Ga,_,As 
with x = 0.13 grown on a GaAs substrate. Under these conditions, 
the epitaxial layer is expected to be highly strained by the 0.9% lat- 
tice mismatch, as confirmed by X-ray diffractometer measurements 
of the lattice parameter. The electron polarization and the quantum 
efficiency have been measured as a function of the excitation pho- 
ton energy from 1.25 to 2.0 eV. A significant enhancement of the 
electron polarization occurs in the vicinity of 1.33 eV where the ex- 
pected strain-induced level splitting permits optical excitation of a 
single band transition. Measurements made on a control sample of 
1.14 um thickness, significantly larger than the critical thickness for 
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pseudomorphic strain, show no polarization enhancement. These 
measurements represent the first observation of strain-enhanced 
electron spin polarization for photoemitted electrons. 7 refs., 3 figs. 


21347 (SLAC-PUB-5552) New final focus system for the 
SLAC linear collider. Toge, N. (Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (USA)); Ash, W.W.; Chao, Y.C.; Erickson, R.; 
Gray, R.; Mansour, D.; Spencer, C.M.; Ziemann, V.; Band, H.; 
Bazarko, A.O.; Hertzbach, S.S.; Kofler, R.R.; Turk, J. Stanford Lin- 
ear Accelerator Center, Menlo Park, CA (USA). May 1991. 3p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00515. (CONF-910505-85: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91012318. Source: OSTI; NTIS; INIS; GPO Dep. 

The final focus system of the SLC has been upgraded by 
replacing the final quadrupole magnets with higher gradient super- 
conducting magnets positioned closer to the interaction point. The 
parameters of the new system have been chosen to be compatible 
with the SLD detector with a minimum of changes to other final fo- 
cus components. Commissioning plans for the new system are 
also presented. 5 refs., 1 fig. 


21348 (SLAC-PUB-5559) A high power cross-field ampli- 
fier at X-Band. Eppley, K.; Feinstein, J.; Ko, K.; Kroll, N.; Lee, T.; 
Nelson, E. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). May 1991. 3p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00515. (CONF-910505—115: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91013277. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A high power cross-field amplifier is under development at SLAC 
with the objective of providing sufficient peak power to feed a sec- 
tion of an X-Band (11.424 GHz) accelerator without the need for 
pulse compression. The CFA being designed employs a conven- 
tional distributed secondary emission cathode but a novel anode 
structure which consists of an array of vane resonators alterna- 
tively coupled to a rectangular waveguide. The waveguide 
impedance (width) is tapered linearly from input to output so as to 
provide a constant RF voltage at the vane tips, leading to uniform 
power generation along the structure. Nominal design for this tube 
calls for 300 MW output power, 20 dB gain, DC voltage 142 KV, 
magnetic field 5 KG, anode-cathode gap 3.6 mm and total interac- 
tion length of about 60 cm. These specifications have been 
supported by computer simulations of both the RF slow wave 
structure as well as the electron space charge wave interaction. 
We have used ARGUS to model the cold circuit properties and 
CONDOR to model the electronic power conversion. An efficiency 
of 60 percent can be expected. We will discuss the details of the 
design effort. 5 refs., 6 figs. 


21349 (SSCL-295) Temperature rise in the beam tube dur- 
ing a quench due to the eddy currents and related effects. 
Lopez, G. Superconducting Super Collider Lab., Dallas, TX (USA). 
Jul 1990. 15p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-89ER40486. Order Number DE91012551. 
Source: OST; NTIS; INIS; GPO Dep. 

The eddy-current effects calculations are incorporated into the 
quench computer programs for the Superconducting Super Coi- 
lider. The temperature rise in the beam tube and related effects are 
studied for passive and active protection systems. 6 refs., 7 figs. 


21350 (SSCL-300) “ZLIB”: A numerical library tor difteren- 
tial algebra (A user's guide for Version 1.0). Yan, Yiton 
(Superconducting Super Collider Lab., Dallas, TX (USA)); Yan, 
Chiung-Ying. Superconducting Super Collider Lab., Dallas, TX 
(USA). Dec 1990. 37p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-89ER40486. Order Number 
DE91012552. Source: OSTI; NTIS; GPO Dep. 

Given an efficient numerical method and a supercomputer, differ- 
ential algebra can be a powerful tool for the study of accelerator 
physics. “ZLIB,” which has a style similar to the numerical library 
“IMSL,” has been developed to offer efficient numerical routines on 
supercomputers for differential algebra. “ZLIB” uses dynamic mem- 
ory and is both vectorized and parallelized (multi-tasked) besides 


being scalarly optimized. These are two sub-libraries in “ZLIB,” 
“TPALIB” and “ZPLIB,” with unique data structures for flexibility. 
The “TPALIB” is more flexible in dealing with a different number of 
variables, and therefore is more suitable for use in extracting 
maps. The “ZPLIB” is more flexible in dealing with a different num- 
ber of orders, and therefore is more suitable for use in analyzing a 
map. Use of “ZLIB” in a scalar computer is also recommended. 


21351 (SSCL-310-Rev.) Design of the SSC linac: Revision. 
Watson, J. (Superconducting Super Collider Lab., Dallas, TX 
(USA)); Bhandari, R.; Chang, C.; Cutler, R.; Funk, L.; Leifeste, G.; 
Raparia, D.; Bhatia, T.; Garnett, R.; Nath, S.; Neuschaefer, G.; 
Young, L. Superconducting Super Collider Lab., Dallas, TX (USA). 
May 1991. 4p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-89ER40486. (CONF-910505—146-Rev.: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91013361. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The preliminary design of the 600 MeV H7 linac for the Super- 
conducting Super Collider (SSC) injector is described. The linac 
must provide a 25 mA beam during 7-35 us macropulses at 10 Hz 
within injection bursts. Normalized transverse emittances of less 
than 0.4 x mm-mrad (rms) are required for injection into the Low 
Energy Booster (LEB) synchrotron. Cost, ease of commissioning, 
and operational reliability are important considerations. The linac 
will consist of an H~ source with electrostatic low-energy beam 
transport (LEBT), 2.5 MeV radiofrequency quadrupole accelerator 
(RFQ), a 70 MeV drift-tube linac (DTL), and 530 MeV of coupled- 
cavity linac (CCL). The RFQ and DTL operate at 428 MHz and the 
CCL operates at 1284 MHz. A modest total length of 143 m results 
from the tradeoff between cost optimization and reliability. The ex- 
pected performance from beam dynamics simulations and the 
status of the project are described. 15 refs., 1 fig., 4 tabs. 


21352 (SSCL-339) lon optics of the Linac-LEB transter 
line. Bhandari, R.K.; Penner, S. Superconducting Super Collider 
Lab., Dallas, TX (USA). Dec 1990. 51p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-89ER40486. Order 
Number DE91013554. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the ion optical properties of a proposed 
transfer line to inject a nominal 25 mA H~ beam at 600 MeV from 
the Linac into the Low Energy Booster (LEB) synchrotron. lon opti- 
cal investigations have been carried out in detail using the 
TRANSPORT, TURTLE and TRACE 3-D codes. The calculations 
take account of linear space charge effects of up to 50 mA aver- 
age beam current. These effects have been found to be quite 
appreciable, especially on the longitudinal phase space. Procedure 
for their evaluation and optimization are described. Effects of some 
imperfections in the beam line magnets have been studied. 6 refs., 
19 figs., 4 tabs. 


21353 (SSCL-344-Rev.) Low intensity beam extraction at 
the SSC: Revision. Newberger, B.S. (Texas Univ., Austin, TX 
(USA). Inst. for Fusion Studies); Shih, H.-Jeng. Superconducting 
Super Collider Lab., Dallas, TX (USA). Jan 1991. 19p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC02- 
89ER40486. (CONF-9910270—4-Rev.: U.S.-Japan workshop on 
nonlinear dynamics and particle acceleration, Tsukuba (Japan), 22- 
25 Oct 1990). Order Number DE91012556. Source: OSTI; NTIS; 
GPO Dep. 

This paper discusses recent results on the extraction of a low- 
intensity beam from the Superconducting Super Collider for high- 
statistics B-physics experiments in a fixed-target configuration. The 
method to be used employs channeling in a bent crystal to kick 
protons into a conventional extraction geometry. The part of phase 
space depleted by the crystal is to be repopulated by the introduc- 
tion of a small amount of noise into the rf system. It is this aspect 
of the research that is described here. We present analytic esti- 
mates of the extraction rates and the results of Monte Carlo 
tracking studies. 18 refs., 5 figs., 2 tabs. 


21354 (SSCL-360) An engineering design study of the 
dipole magnet cold mass end shell tor the Superconducting 
Super Collider. Leung, K.K. (Superconducting Super Collider Lab.., 
Dallas, TX (USA)); Jayakumar, J.; Strait, J. Superconducting Super 
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Collider Lab., Dallas, TX (USA). Mar 1991. 10p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-89ER40486 
;AC02-76CH03000. (CONF-910340-18: 3. annual international in- 
dustrial symposium on the super collider (IISSC), Atlanta, GA 
(USA), 13-15 Mar 1991; FNAL/C—91/102). Order Number 
DE91012591. Source: OSTI; NTIS; INIS; GPO Dep. 

The dipole magnets are the major component of the Supercon- 
ducting Super Collider accelerator. The 50 mm collider dipole cold 
mass shell is a pressure vessel. The design and operation of the 
dipole magnet must first consider safety, an area of no compro- 
mise. The most critical stresses in the dipole shell are found in the 
end shell. The present analytical result indicates that the critical 
stresses can be effectively reduced by employing an end yoke to 
support the end skin. The dipole shell is designed not only as a 
pressure vessel, but also as a preloading device for obtaining opti- 
mum performance of the superconducting dipole magnet. The 
dipole skin, collar, and yoke can be designed to work together to 
reduce the following undesirable effects: reduction of the critical 
current density due to over-stressed coils; generation of frictional 
heat due to the micromotion of the coils under Lorentz forces; and 
over-straining of the conductor insulation leading to short circuit. 
From the point of view of safety, the stress limit for the shell must 
be kept within a low cycle fatigue limit with adequate margin of 
safety. The low cycle fatigue limit of the dipole skin, especially in 
the area of longitudinal seam welds, should be established in the 
4.2 K thermal environment. Rigorous analyses and tests are 
needed to predict the adequate margin of safety. Various design 
modifications of the end skin were proposed to reduce the high lo- 
cal stresses. 


21355 (SSCL-361) The quality assurance of superconduct- 
ing wire and cable for SSC magnets. Pollock, D.; Baggett, P.; 
Capone, D. Superconducting Super Collider Lab., Dallas, TX 
(USA). Mar 1991. 14p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-89ER40486. (CONF-910340—-17: 3. 
annual international industrial symposium on the super collider 
(SSC), Atlanta, GA (USA), 13-15 Mar 1991). Order Number 
DE91012590. Source: OST; NTIS; INIS; GPO Dep. 

The success of the SSC depends on the consistency and unifor- 
mity of the superconducting magnets used in the main collider 
rings and the high energy booster. To a great extent the success of 
the magnets depends upon the quality of the superconductor wire 
and cable used in coil windings. As the SSC project has begun its 
transition from Research to Development, a new laboratory organi- 
zation has been established to carry the design requirements from 
concept to reality. The SSCL Magnet Systems Division Quality As- 
surance Group has been working on the development of a quality 
management and analysis system for insuring superconductor uni- 
formity through the understanding and control of manufacturing 
variation. Key areas of the QA activity include: the design and de- 
velopment of a computer database and analysis system for the 
collection and statistical analysis of superconductor materials data 
(containing: source physical and chemical properties, billet process 
history, and final product performance data); and the development 
of wire and cable product specifications which focus on the control 
of variation. As a result of this work several new concepts have 
been developed which will affect the traditional approach to super- 
conductor wire and cable production. 18 refs., 5 figs., 1 tab. 


21356 (SSCL-363) Technology transfer considerations for 
the collider dipole magnet. Goodzeit, C.; Fischer, R. Supercon- 
ducting Super Collider Lab., Dallas, TX (USA). Mar 1991. 7p. 
Sponsored by USDOE. Washington, DC (USA). DOE Contract 
AC02-89ER40486. (CONF-910340—16: 3. annual international in- 
dustrial symposium on the super collider (IISSC), Atlanta, GA 
(USA), 13-15 Mar 1991). Order Number DE91012589. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The R&D program at the national laboratories has resulted in 
significant advances in design and fabrication methods for the Col- 
lider Dipole Magnets. The status of the transfer of the technology 
developed by the laboratories is reviewed. The continuation of the 
technology transfer program is discussed with a description of: (1) 
the relation of technology transfer activities to collider dipole prod- 
uct development; (2) content of the program relating to key magnet 
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performance issues; and (3) methods to implement the program. 5 
refs. 


21357 (SSCL-365) Issues and results in the development 
of 2.5 micron filament strand for the HEB. Seuntjens, J.M.; 
Capone, D.W. Ill. Superconducting Super Collider Lab., Dallas, TX 
(USA). Mar 1991. 8p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-89ER40486. (CONF-910340-15: 3. 
annual international industrial symposium on the super collider 
(SSC), Atlanta, GA (USA), 13-15 Mar 1991). Order Number 
DE91012588. Source: OSTI; NTIS; INIS; GPO Dep. 

The High Energy Booster (HEB) ring which injects protons into 
the Superconducting Super Collider (SS) will be ramped with a > 
cle time on the order of 8 minutes. The current magnet 
inecqneseian © strand wits 2.6 pan Minmestn te dadeltl Geb Abttoees 
heating component due to the magnetization hysteresis. The re- 
duced magnetization also makes the correction of the sextupole 
moment easier. Past experience has shown that Nb-Ti filaments in 
a copper matrix should have a spacing-to-diameter ratio (s/d) of 
0.15 for good fabricability. For 2.5 um filaments, this results in a 
spacing on the order of 0.4 um at final wire size. A Cu-Mn alloy 
has replaced the copper between the filaments in prototype con- 
ductors to effectively eliminate proximity coupling between 2.5 um 
filaments which would otherwise occur with copper at this spacing. 
The resistivity of the material between the filaments is limited by 
the mean free path being equal to the filament spacing: therefore, 
cryogenic stability has not been compromised. This paper dis- 
cusses design and process parameters in the development of 2.5 
um filament conductor production. Data from current 2.5 um work 
from several vendors, some of which are on FFP-type contracts 
sponsored by the SSCL, are included to demonstrate how close in- 
dustry is to meeting 2.5 um conductor needs. If the SSCL were 
unable to bring 2.5 um conductor into production within about two 
years’ time, a fall-back HEB design with 6 um filament conductor 
would be utilized. Therefore, a strong emphasis on manufacturabil- 
ity is reflected in the key issues. The sole purpose of this paper is 
to establish a common level of understanding of fine filament 
needs of the SSC; therefore, the data will be purposely presented 
without vendor affiliation. The authors have paid careful attention to 
details to avoid the release of proprietary information in this paper. 
6 refs., 3 figs., 1 tab. 


21358 (SSCL-366) Summary of the performance of strand 
produced for the 1990 SSC Dipole Program. Christopherson, D.; 
Capone, D.; Seuntjens, J.; Pollock, D.; Hannaford, C.R. Supercon- 
ducting Super Collider Lab., Dallas, TX (USA). Mar 1991. 12p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-89ER40486. (CONF-910340-30: 3. annual international in- 
dustrial symposium on the super collider (IISSC), Atlanta, GA 
(USA), 13-15 Mar 1991). Order Number DE91012587. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In 1990 and at the beginning of 1991, more than 4 million feet of 
wire was delivered to support the SSC Dipole Program. This wire 
was fabricated to meet specification SSC-MAG-M-4141, and test 
results and various statistics are compiled here. Certain strengths 
and weaknesses in the performance of the delivered strand are 
discussed, including analysis of strand breakage in certain billets. 
Test results of cable manutactured for 40 mm dipole magnets and 
50 mm dipole magnets are reported, and a brief overview of the 
1991-1992 Conductor Program is included. 4 refs., 5 figs., 4 tabs. 


21359 (SSCL-367) Quantification of systematic error in |, 
testing. Erdmann, M.J.; Pollock, D.A.; Capone, D.W. Il. Supercon- 
ducting Super Collider Lab., Dallas, TX (USA). Mar 1991. 13p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-89ER40486. (CONF-910340-29: 3. annual international in- 
dustrial symposium on the super collider (IISSC), Atlanta. GA 
(USA), 13-15 Mar 1991). Order Number DE91012586. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Critical current (i-) testing of the superconducting wire for the 
Superconducting Super Collider (SSC) is an important Quality 
Assurance concern due to its significance in magnet variability. Es- 
tablished industrial QA procedures to quantify measurement 
variability have been adapted to |. measurements. To implement 
these ideas, a round robin experiment was developed and six test 
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sites were invited to participate in the evaluation of |, measure- 
ment uncertainty. An SSCL Quality Assurance representative 
witnessed all measurements performed in this program. The defini- 
tion of each component of variability, the test plan procedure that 
quantified each component, preliminary findings, and future plans 
are reported. Preliminary results show that four of the six round 
robin participants achieved accuracy within +2% of the National 
Institute of Standards and Technology critical current Standard Ref- 
erence Material value. Reproducibility results show that five of six 
test sites have a 2% or less uncertainty, with one test site as high 
as 6.5%. In addition, the ‘repeatability results show that only one 
participant has less than 2% uncertainty; the remaining labs falling 
within 2-5%. Cumulative uncertainty is determined to be 3-10% 
depending on the method used to calculate repeatability. 12 refs., 
7 figs., 3 tabs. 


21360 (SSCL-368) Filament and critical current degrade- 
tions In extracted strands of SSC cable. Seuntjens, J.M. 


(Superconducting Super Collider Lab., Dallas, TX (USA)); Capone, ~ 


D.W. Il; Warnes, W.H. Superconducting Super Collider Lab., Dal- 
las, TX (USA). Mar 1991. 9p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC02-89ER40486. (CONF-910340-28: 
8. annual international industrial symposium on the super collider 
(SSC), Atlanta, GA (USA), 13-15 Mar 1991). Order Number 
DE91012585. Source: OSTI; NTIS; INIS; GPO Dep. 

Previous work by Goodrich et al. has shown that virtually all of 
the voltage in a strand of cable at |. is concentrated locally at the 
edges where the damage is severest. We have worked to 
characterize this local degradation both microstructurally and elec- 
tromagnetically. Scanning electron microscopy and image analysis 
have been used to characterize filament defects and uniformity 
throughout the edge and flat regions of the strand. A summary of 
this work is given and is correlated to recent electromagnetic re- 
sults on the distribution of critical currents along the strand. 3 refs., 
4 figs., 1 tab. 


21361 (SSCL-369) Designing superconducting magnets 
for reliability and availability. Arden, C. Superconducting Super 
Collider Lab., Dallas, TX (USA). Mar 1991. 10p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-89ER40486. 
(CONF-910340-27: 3. annual international industrial symposium 
on the super collider (IISSC), Atlanta, GA (USA), 13-15 Mar 1991). 
Order Number DE91012584. Source: OSTI; NTIS; INIS; GPO Dep. 

The successful operation of accelerator systems such as the Su- 
perconducting Super Collider (SSC) is limited by the ability of the 
system design engineer to design components, including the su- 
perconducting magnets, which are capable of extended operation 
under all encountered environmental conditions. The reliability of 
these critical magnet components can have a major impact on the 
availability of the SSC, and can mean the difference between 
success and failure of SSC mission objectives. The availability re- 
quirement for the SSC has been specified at 80%; when allocated 
to reliability at the magnet level, this translates to a mean-time- 
between-failure (MTBF) greater than ever before achieved. 
Obviously, this presents a major challenge to the reliability engi- 
neer, who must ensure that appropriate measures are taken to 
design reliability into the magnet at all levels, starting from the 
beginning of the design phase. No amount of quality control in- 
spection will provide the assurance necessary to achieve reliability 
figures of this order. This paper presents a logical system ap- 
proach to the design of superconducting magnets which, when 
adhered to, will result in magnets of adequate reliability to meet 
SSC availability requirements. The paper shows the steps to be 
taken to identify potential failure modes and the feedback process 
required to ensure that reliability, integrity, and availability are con- 
sidered at all steps of the design process. The issues of magnet 
maintainability and the impact of maintainability on system avail- 
ability are also discussed. 3 figs., 2 tabs. 


21362 


(SSCL-370) The magnet database system. Baggett, 
P.; Delagi, N.; Leedy, R.; Marshall, W.; Robinson, S.; Tompkins, J. 
Superconducting Super Collider Lab., Dallas, TX (USA). Mar 1991. 
9p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-89ER40486. (CONF-910340-26: 3. annual international in- 
dustrial symposium on the super collider (IISSC), Atianta, GA 
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(USA), 13-15 Mar 1991). Order Number DE91012583. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper describes the current status of MagCom, a central 
database of SSC magnet information that is available to all magnet 
scientists via network connections. The database has been de- 
signed to contain the specifications and measured values of 
important properties for major materials, plus configuration informa- 
tion (specifying which individual items were used in each cable, 
coil, and magnet) and the test results on completed magnets. 
These data will help magnet scientists to track and control the pro- 
duction process and to correlate the performance of magnets with 
the properties of their constituents. 3 refs., 6 figs. 


21363 (SSCL-377) A system approach to the design of su- 
perconducting magnets. Pennington, A. Superconducting Super 
Collider Lab., Dallas, TX (USA). Mar 1991. 11p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-89ER40486. 
(CONF-910340-31: 3. annual international industrial symposium 
on the super collider (IISSC), Atlanta, GA (USA), 13-15 Mar 1991). 
Order Number DE91012707. Source: OSTI; NTIS; INIS; GPO Dep. 

The design of superconducting magnets poses numerous techni- 
cal, engineering and physics challenges to ensure that the 
magnets, when installed in the operational environment will satisfy 
performance requirements of the accelerator. The discussion pre- 
sented in this paper will address the systematic, methodical 
process, as applied by the magnet system design engineer, that 
defines magnet performance requirements, the allocation of re- 
quirements to magnet components, and the development of design 
solutions which will satisfy the requirements. The approach 
presented will show how the system engineer parses top-level per- 
formance requirements as established by the system specification 
(“shall” statements), develops design solutions, performs design 
trades to ensure selection of the best solution in terms of life-cycle 
cost and pertormance, verifies the design through analysis and 
computer modelling, and then validates the design by build-and- 
test. The process shows the methods for achieving traceability of 
design and correlation of design solutions to performance parame- 
ters. 3 figs. 


21364 (SSCL-378) An overview of the SSC synchrotron rt 
system. Rogers, J.D. Superconducting Super Collider Lab., Dallas, 
TX (USA). Mar 1991. 10p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-89ER40486. (CONF-910340-38: 3. 
annual international industrial symposium on the super collider 
(SSC), Atlanta, GA (USA), 13-15 Mar 1991). Order Number 
DE91013400. Source: OSTI; NTIS; INIS; GPO Dep. 

The Superconducting Super Collider (SSC) has five synchrotron 
systems: three booster synchrotrons plus two main synchrotron 
rings which make up the collider. The three booster synchrotron 
RF systems will utilize a multiplicity of high-power VHF, 150 KW 
tetrode amplifiers, whereas the collider RF systems will utilize four 
360 MHz, 1-MW cw klystrons. The RF systems include DC power 
supplies, local control and monitoring systems, and accelerating 
cavities as well as RF amplifier systems. The system requirements 
and the conceptual designs for the RF systems for the five SSC 
synchrotrons are presented. The status of the Low Energy Booster 
synchrotron accelerating cavity and tuner assembly development 
programs are specifically addressed. Opportunities for industry to 
participate in the design and manufacture of RF subsystems and/or 
major components are also identified and briefly discussed. 7 figs., 
8 tabs. 


21365 (SSCL-379) Linac RF systems for the SSC. Ferrell, 
J.H. Superconducting Super Collider Lab., Dallas, TX (USA). Mar 
1991. 11p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-89ER40486. (CONF-910340-24: 3. annual interna- 
tional industrial symposium on the super collider (IISSC), Atlanta, 
GA (USA), 13-15 Mar 1991). Order Number DE91012581. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An overview of the RF system design for the SSC Linear Accel- 
erator is presented. The RF systems for the Radio Frequency 
Quadrupole, Drift Tube Linac, Coupled Cell Linac, and bunchers 
are described. Performance requirements for each system are pre- 
sented. The Linac low-level RF amplitude and phase control 
concept is described, as is the Linac RF control system design 





concept. Present RF system design status and plans are also pre- 
sented. 16 figs., 7 tabs. 


21366 (SSCL-381) A helium venting model for a SSC half 
cell. Carcagno, R.H.; McAshan, M.S.; Schiesser, W.E. Supercon- 
ducting Super Collider Lab., Dallas, TX (USA). Mar 1991. 17p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-89ER40486. (CONF-910340-22: 3. annual international in- 
dustrial symposium on the super collider (IISSC), Atlanta, GA 
(USA), 13-15 Mar 1991). Order Number DE91012579. Source: 
OSTI; NTIS; INIS; GPO Dep. 

When a Superconducting Super Collider (SSC) dipole magnet 
quenches, the quench protection system will intentionally quench 
other magnets in the half cell. The result is that the stored energy 
of all of these quenched magnets will be absorbed equally among 
them. These simultaneous quenches produce heat, which diffuses 
from the magnet coils to the main helium (He) coolant channels 
and thereby eventually causes an increase in the He pressure. 
When the quench is detected, vent valves open to minimize the He 
pressure increase and thus prevent damage to the images. The 
performance of the He venting system has been modeled and 
simulated to establish whether the venting will be take place as re- 
quired. The model consists of partial differential equation energy 
balances written radially for the magnet coils, collar, and yoke; and 
ordinary differential equations of energy and mass balance written 
for the He in the magnets and relief header. The basic algorithm is 
the numerical methods of lines, with finite difference approximation 
of the spatial derivatives, and time integration by LSODES. Simula- 
tion results will be presented for an SSC half cell of the Accelerator 
Systems String Test (ASST) facility. The results will be also com- 
pared with recent string quench measurements performed at the 
Fermilab String Test Facility. 10 refs., 10 figs., 2 tabs. 


21367 (SSCL-382) Design of a thermal expansion joint for 


the SSC magnet leads. Clay, W. (Superconducting Super Collider 
Lab., Dallas, TX (USA)); Cox, J.; Thome, R. Superconducting Su- 


per Collider Lab., Dallas, TX (USA). Mar 1991. 9p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-89ER40486. 
(CONF-910340—21: 3. annual international industrial symposium 
on the super collider (IISSC), Atlanta, GA (USA), 13-15 Mar 1991). 
Order Number DE91012578. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper we present the design of a thermal expansion joint 
for the main power leads of the magnets used in the Supercon- 
ducting Super Collider (SSC) rings. This design ensures cryogenic 
stability of the leads in an environment of low flow rate, single 
phase helium, survives high-energy neutron and gamma radiation, 
and satisfies the connection scheme to reduce dump resistor volt- 
age. The finite element analysis used to model the leads for both 
thermal and mechanical responses is discussed. The radiation re- 
sistance of candidate materials for use as structural and electrical 
components at 4 K is discussed. The possible connection schemes 
for the magnets in the collider ring are detailed and the current de- 
sign are presented. 1 ref., 9 figs., 1 tab. 


21368 (SSCL-383) A practical systems engineering pro- 
cess for integrating SSC collider ring com . Simmons, 
J.Y. Superconducting Super Collider Lab., Dallas, TX (USA). Mar 
1991. 12p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-89ER40486. (CONF-910340-20: 3. annual interna- 
tional industrial symposium on the super collider (IISSC), Atlanta, 
GA (USA), 13-15 Mar 1991). Order Number DE91012577. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Successful development and integration of the Superconducting 
Super Collider (SSC) collider rings requires coordination of unique 
design implementations formulated by the SSC Laboratory organi- 
zations, and later by individual superconducting magnet and spool 
piece manufacturers. Application of the Interface Control Working 
Group/Iinterface Control Document process provides a systematic 
review and concurrence of these designs, while minimizing con- 
straints on the design process by avoiding excessively detailed 
specification. Design details necessary for integration of the 
separate components are documented and reviewed, with only in- 
consistencies and exceptions being addressed by management 
direction and/or specification revision. 7 figs. 
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21369 (SSCL-386) SSC spool piece design. Clark, D.; 
Costin, K.; Hutton, D.; McConeghy, R.; Scheidemantle, A.; Smeliie, 
R. Superconducting Super Collider Lab., Dallas, TX (USA). Mar 
1991. 15p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-89ER40486. (CONF-910340—19: 3. annual interna- 
tional industrial symposium on the super collider (IISSC), Atlanta, 
GA (USA), 13-15 Mar 1991). Order Number DE91012576. Source: 
OSTI; NTIS; INIS; GPO; GPO Dep. 

The spool piece design for the standard arc half-cell of the Su- 
perconducting Super Collider collider ring is an electromechanical 
system which performs a variety of tasks. The components provide 
conditioning and control of the cryogenics and electrical bus routing 
and protection; they also accommodate the beam position monitor 
and corrector magnet families, vacuum separation, and connection 
points for control and instrumentation. The design uses unique lo- 
cations for each component, mixing form and function in a limited 
amount of allocated length in the standard 90 m half-cell. This 
paper describes the purpose and positioning of the various compo- 
nents and the assembly sequence required to achieve these space 
constraints. 5 refs., 6 figs., 3 tabs. 


21370 (SSCL-389) Bent crystal extraction of the SSC 
beam with RF noise induced diftusion. Shih, H.J. (Supercon- 
ducting Super Collider Lab., Dallas, TX (USA)); Taratin, A.M. 
Superconducting Super Collider Lab., Dallas, TX (USA). Mar 1991. 
28p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-89ER40486. Order Number DE91012557. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Channeling of charged particles in bent crystals has been con- 
sidered for use in parasitic extraction of the Superconducting Super 
Collider (SSC) beam. To make this feasible, a small fraction of the 
SSC proton beam must be brought onto a bent crystal. in this pa- 
per, the method of introducing filtered phase noise into the rf 
system to diffuse the tails of the beam was investigated using com- 
puter simulations. The channeling efficiency of an incident beam by 
a bent silicon crystal was then analyzed using a theory and simula- 
tions. In addition, the increase in channeling efficiency because of 
the possibility of multiple passage through the crystal was studied 
in the presence of the injected filtered rf noise. 14 refs., 17 figs. 


21371 (SSCL-394) A high performance architecture for ac- 
celerator controls. Allen, M. (Superconducting Super Collider 
Lab., Dallas, TX (USA)); Hunt, S.M.; Lue, H.; Saltmarsh, C.G.; 
Parker, C.R.C.B. Superconducting Super Collider Lab., Dallas, TX 
(USA). Mar 1991. 8p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-89ER40486. (CONF-910340—-14: 3. 
annual international industrial symposium on the super collider 
(SSC), Atlanta, GA (USA), 13-15 Mar 1991). Order Number 
DE91012575. Source: OSTI; NTIS; INIS; GPO Dep. 

The demands placed on the Superconducting Super Collider 
(SSC) control system due to large distances, high bandwidth and 
fast response time required for operation will require a fresh ap- 
proach to the data communications architecture of the accelerator. 
The prototype design effort aims at providing deterministic commu- 
nication across the accelerator complex with a response time of 
<100 ms and total bandwidth of 2 Gbits/sec. It will offer a consis- 
tent interface for a large number of equipment types, from vacuum 
pumps to beam position monitors, providing appropriate communi- 
cations performance for each equipment type. It will consist of 
highly parallel links to all equipments: those with computing 
resources, non-intelligent direct control interfaces, and data con- 
centrators. This system will give each piece of equipment a 
dedicated link of fixed bandwidth to the control system. Application 
programs will have access to all accelerator devices which will be 
memory mapped into a global virtual addressing scheme. Links to 
devices in the same geographical area will be multiplexed using 
commercial Time Division Multiplexing equipment. Low-level ac- 
cess will use reflective memory techniques, eliminating processing 
overhead and complexity of traditional data communication proto- 
cols. The use of commercial standards and equipment will enable 
a high performance system to be built at low cost. 1 fig. 


21372 (SSCL-416) Quantum variances for transverse SSC 
injection dynamics. Garavaglia, T. Superconducting Super 
Collider Lab., Dallas, TX (USA). May 1991. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-89ER40486. 
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(CONF-910505—144: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91013359. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Quantum variances for the transverse dynamics associated with 
the injection phase of the Superconducting Super Collider are de- 
rived using squeezed state methods. 4 refs. 


21373 (SSCL-419) Physics issues of the synchrotron radi- 
ation intercept at the Superconducting Super Collider. Chou, 
W. Superconducting Super Collider Lab., Dallas, TX (USA). May 
1991. 5p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-89ER40486. (CONF-910505-—143: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013358. Source: OSTI; NTIS; INIS; GPO Dep. 

The synchrotron radiation is a main concern in the design of the 
Superconducting Super Collider (SSC). One solution to this prob- 
lem is to install the intercepts to absorb radiation at a temperature 
above that of liquid helium. This paper discusses several physics 
issues associated with the intercepts, including the rf impedance, 
vacuum, etc. Various types of intercepts are compared in these re- 
spects. 2 refs., 5 figs. 


21374 (SSCL-435) The Superconducting Super Collider 
Low Energy Booster: A status report. York, R.C. (Superconduct- 
ing Super Collider Lab., Dallas, TX (USA)); Funk, W.; Garren, A.; 
Machida, S.; Mahale, N.K.; Peterson, J.; Pilat, F.; Wu, X.; Wien- 
ands, U. Superconducting Super Collider Lab., Dallas, TX (USA). 
May 1991. 4p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-89ER40486. (CONF-910505-132: 1991 
institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91013363. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In collider fill mode, the Low Energy Booster (LEB) will acceler- 
ate 10'* protons in 114 bunches from an injection momentum of 
1.22 GeV/c to a final momentum of 12 Gev/c, cycling at a 
frequency of 10 Hz. The most significant extension of present fast- 
cycling synchrotron technology arises from the requirement that the 
normalized transverse emittance (rms) of the beam be <0.6 x um. 
In an alternative mode, the LEB will accelerate five times this cur- 
rent with a normalized transverse emittance < 4 7 um. A general 
overview of the design is presented. 7 refs., 2 figs., 4 tabs. 


21375 (SSCL-466) Design studies of SSC coupled cavity 
linac. Chang, C.R.; Bhandari, R.; Funk, W.; Raparia, D.; Watson, 
J. Superconducting Super Collider Lab., Dallas, TX (USA). May 
1991. 5p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-89ER40486. (CONF-910505—272: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013967. Source: OSTI; NTIS; INIS; GPO Dep. 

The SSC coupled cavity linac (CCL) will be a side coupled struc- 
ture operating at 1284 MHz to accelerate a nominal 25 mA H- 
beam from 70 MeV to 600 MeV. We present results of both cavity 
design and beam dynamic studies. Each accelerating cavity is opti- 
mized by SUPERFISH; coupled cavity characteristics in the region 
of low-, mid- and high-energies are checked by MAFIA-3D. MAFIA- 
3D was also used to design the bridge coupler systems. The beam 
dynamics and error analysis are simulated by CCLDYN and 
CCLTRACE. Possible future upgrade of the CCL to 1 GeV is also 
discussed. 2 refs., 6 figs. 


21376 (SSCL-468) Beam detector impedance calculation 
using circuit models. Martin, D.J. Superconducting Super Collider 
Lab., Dallas, TX (USA). May 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-89ER40486. (CONF- 
910505-223: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013827. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Expressions for the transfer impedance and _ longitudinal 
impedance of arbitrarily terminated stripline detectors are devel- 
oped using a circuit model. Attenuation effects and distributed 
element effects are considered without requiring a field solution. A 
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rectangular button is treated as a center-tapped transmission line. 
6 refs., 4 figs., 1 tab. 


21377 (TRI-PP—89-11) Racetrack lattices tor the TRIUMF 
KAON factory. Servranckx, R.V.; Wienands, U.; Craddock, M.K.; 
Rees, G.H. TRIUMF, Vancouver, BC (Canada). Mar 1989. 3p. 
(CONF-890335-: 1989 IEEE particle accelerator conference, 
Chicago, IL (USA), 20-23 Mar 1989). Order Number DE91631802. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Separated-function racetrack lattices have been developed for 
the KAON Factory accelerators that have more flexibility than the 
old circular lattices. Straight sections with zero dispersion are pro- 
vided for rf cavities and fast injection and extraction, and with 
controlled dispersion for H~ injection and slow extraction. In addi- 
tion the new lattices have fewer depolarizing resonances than the 
old circular lattices. 


21378 (TRI-PP—89-12) Coulomb scattering cross sections 
for accelerator design. Butler, M.N.; Koscieiniak, S.; Mackenzie, 
G.H.; Jones, F. TRIUMF, Vancouver, BC (Canada). Mar 1989. 3p. 
(CONF-890335—-: 1989 IEEE particle accelerator conference, 
Chicago, IL (USA), 20-23 Mar 1989). Order Number DE91631796. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The commonly used models to estimate the Coulomb scattering 
in the thin foils used for charge exchange injection are barely ade- 
quate for the new and proposed intense spallation neutron sources 
and kaon factories. The modification to the Rutherford cross sec- 
tion due to the screening from the electronic shelis has been 
calculated by an iterative Hartree-Fock method for cases of interest 
to accelerator designers. These include Be, C, Al and O foils over 
an energy range 0.025 to 1.6 GeV. The differential and total cross 
sections are compared with earlier models. The best fit to a 
Thomas-Fermi model for each case is also given for convenient 
substitution into existing programs and calculations. Some practical 
examples of the effect on accumulated phase space distributions 
and beam loss are given for proton accumulation at 450 MeV. 


21379 (TRI-PP-89-14) Prototype magnet designs and loss 
measurements tor the dual y booster synchrotron tor 
TRIUMF’s KAON factory. Otter, AJ. (TRIUMF, Vancouver, BC 
(Canada)); Haddock, C.; Reeve, -P.; Neves, W.; Schwandt, P. TRI- 
UMF, Vancouver, BC (Canada). Mar 1989. 3p. (CONF-890335-: 
1989 IEEE particle accelerator conference, Chicago, IL (USA), 20- 
23 Mar 1989). Order Number DE91631803. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The prototype design choices and calculations for the Booster 
synchrotron magnets are presented. The dipoles will be excited 
with a dual frequency excitation, rising at 33.3 Hz and falling at 
100 Hz. The ac component is superimposed onto a dc bias to give 
a peak field of 1.05 T and a minimum of 0.277 T. The quadrupoles 
will be excited in a similar manner. The methods of calculating the 
magnet ac losses are described. The majority of the discussion is 
for the dipoles because the design of these magnets is further ad- 
vanced. Some preliminary results of core loss and conductor eddy 
current measurements are presented. 


21380 (TRI-PP—89-15) Perpendicular biased ferrite tuned 
RF cavity for the TRIUMF KAON Factory booster ring. Poirier, 
R.L.; Enegren, T.; Haddock, C. TRIUMF, Vancouver, BC (Canada). 
Mar 1989. 3p. (CONF-890335-: 1989 IEEE particle accelerator 
conference, Chicago, IL (USA), 20-23 Mar 1989). Order Number 
DE91631797. Source: OSTI; NTIS (US Sales Only); INIS. 

The rf cavity for the booster ring requires a frequency swing of 
46 MHz to 62 MHz at a repetition rate of 50 Hz. The possibility of 
using the LANL booster cavity design with a yttrium garnet ferrite 
tuner biased perpendicular to the rf field, in the longitudinal direc- 
tion, is being investigated. In order to minimize the stray magnetic 
biasing field on the beam axis, an alternative scheme similar to the 
design being proposed for the LANL main ring cavity in which the 
ferrite is perpendicular biased in the radial direction, is being con- 
sidered. The behaviour of the rf cavity and the magnetizing circuit 
for both designs are discussed. 


21381 (TRI-PP-89-17) Laser stripping of the TRIUMF H- 
beam. Lee, R.T.; Fraser, J.S.; Levy, C.D.P. TRIUMF, Vancouver, 
BC (Canada). Mar 1989. 3p. (CONF-890335—: 1989 IEEE particle 





accelerator conference, Chicago, IL (USA), 20-23 Mar 1989). Order 
Number DE91631798. Source: OSTI; NTIS (US Sales Only); INIS. 

A < nA external beam of 50 to 200 MeV is required for certain 
physics and medical experiments at the same time as 200 A is 
being accelerated for meson production. A mode-locked laser, syn- 
chronized with the cyclotron rf, can produce a 20 nA parasitic H° 
beam for continuous extraction. The best available Nd:YAG or 
Nd:YLF laser (Av. Pwr. 15 W) mode-locked at a harmonic of the 
cyclotron rf falls short of the required intensity by a factor of about 
50. An optical delay line could trap the mode-locked pulse train to 
achieve the required intensity. The optical delay line is a near- 
concentric resonator installed half above and half below the beam 
plane and in which all trapped pulses cross the midplane in syn- 
chronism with the cyclotron beam bunches. An analysis of the 
delay line is presented in terms of the transfer matrix for one round 
trip in the periodic focusing system formed by the end mirrors of 
the resonator. An enhancement factor >55 is possible with 80 
trapped pulses if the mirror reflectively > 99%. 


21382 (TRI-PP-—89-18) The interaction between the third 
harmonic resonance and parasitic modes inside the TRIUMF 
cavity. Pacak, V.; Fong, K.; Dohan, D.; Enegren, T. TRIUMF, Van- 
couver, BC (Canada). Mar 1989. 3p. (CONF-890335-: 1989 IEEE 
particle accelerator conference, Chicago, IL (USA), 20-23 Mar 
1989). Order Number DE91631799. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The TRIUMF resonator system has been designed for possible 
flat-top operation. This mode of operation implies simultaneous ex- 
citation of the fundamental and the third harmonic resonances in 
the same rf cavity. A precise 1:10 scale all-metal model of the TRI- 
UMF cyclotron has been used to study the feasibility of achieving 
flat-topped operation. The third harmonic voltage has been shown 
to vary considerably along the resonator tip due to the high capaci- 
tive loading in the central region. In addition, high-order parasitic 
modes of the fundamental group have been observed to interfere 
with the TEM third harmonic resonance, denoted by TEMog30, re- 
sulting in voltage variations along the dee gap of as much as 10 
dB. The observations, a theoretical treatment of the interference 
and possible solutions are discussed. 


21383 (TRI-PP-89-21) Higher order mode damping in Kaon 
factory RF cavities. Enegren, T. (TRIUMF, Vancouver, BC 
(Canada)); Poirier, R.; Griffin, J.; Walling, L.; Thiessen, H.A.; 
Smythe, W.R. TRIUMF, Vancouver, BC (Canada). May 1989. 3p. 
(CONF-890335—: 1989 IEEE particle accelerator conference, 
Chicago, IL (USA), 20-23 Mar 1989). Order Number DE91631800. 
Source: OSTI; NTIS (US Sales Only); INIS 

Proposed designs for Kaon factory accelerators require that the 
rf cavities support beam currents on the order of several amperes. 
The beam current has Fourier components at all multiples of the rf 
frequency. Empty rf buckets produce additional components at all 
mukiples of the revolution frequency. If a Fourier component of the 
beam coincides with the resonant frequency of a higher order 
mode of the cavity, which is inevitable if the cavity has a large fre- 
quency swing, significant excitation of this mode can occur. The 
induced voltage may then excite coupled bunch mode instabilities. 
Effective means are required to damp higher order modes without 
significantly affecting the fundamental mode. A mode damping 
scheme based on coupled transmission lines has been investi- 
gated and is report. 


21384 (TRI-PP-—90-87) A 1 MHz chopper for injection into 
the TRIUMF KAON factory. Figley, C.B. (Saskatchewan Univ., 
Saskatoon, SK (Canada). Saskatchewan Accelerator Lab.); Wait. 
G.D.; Barnes, M.J. TRIUMF, Vancouver, BC (Canada). Dec 1990. 

. Sponsored by British Columbia Univ., Vancouver, BC 
(Canada). TRIUMF Facility. (CONF-9006176-17: 19. power modu- 
lator symposium, San Diego, CA (USA), Jun 1990). Order Number 
DE91012148. Source: OSTI; NTIS (US Sales Only); TRIUMF, 
4004 Westbrook Mall, Vancouver, B.C., Canada V6T 2A3. 

The proposed KAON factory expansion to the TRIUMF facility re- 
quires a high repetition rate beam chopper for injecting a 450 MeV 
II- beam into the accumulator ring. The chopper must deflect the 
beam alternately for 49 or 92 ns. The rise and fall times of the fiele 
in the deflector must be less than 39 ns including the fill time of the 
deflector assembly. This represents a 22% duty cycle (including 
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rise times) at a repetition rate of 1.0244 MHz to 1.0251 MHz. The 
chopper must provide an integral kick during the pulse of 200 kV/m 
x m (electric field x length). The deflector assembly will be be- 
tween 1.8 m and 4.0 m long with the plate spacing between 5 cm 
and 10 cm (actual dimensions as yet undetermined). Traditional 
kickers were found to be inefficient. expensive or impractical when 
scaled to the high repetition rate and fast rise time required by the 
chopper. A novel technique for increasing the energy efficiency 
while maintaining pulse quality is being evaluated. The concept in- 
corporates a low loss transmission line on which pulses are stored. 
These pulses are used to deflect the beam and are then returned 
to the line for reshaping. Studies indicate that significantly less 
power is consumed compared to other techniques. A prototype 
pulser is being assembied at TRIUMF to demonstrate the feasibility 
of the technique with realistic loads, pulser tubes and associated 
subsystems. 5 refs., 5 figs., 2 tabs. 


21385 (TRI-PP-90-92) Pulsed neutron sources at KAON. 
Thorson, |.M.; Egelstaff, P.A.; Craddock, M.K. TRIUMF, Vancouver, 
BC (Canada). Dec 1990. 4p. Sponsored by British Columbia Univ., 
Vancouver, BC (Canada). TRIUMF Facility. (CONF-9010243-19: 
International collaboration on advanced neutron sources (ICANS), 
Tsukuba (Japan), 21-26 Oct 1990). Order Number DE91012146. 
Source: OSTI; NTIS (US Sales Only); TRIUMF, 4004 Westbrook 
Mall, Vancouver, B.C., Canada V6T 2A3. 

The proposed KAON Factory facility at TRIUMF consists of a 
number of synchrotrons and storage rings which offer proton 
beams of energies between 0.45 and 30 GeV with varying pulse 
amplitudes, widths and repetition and rates. Various possibilities for 
feeding these beams to a pulsed neutron facility and their potential 
for future development are examined. The incremental cost of such 
a pulsed neutron facility is estimated approximately. 4 refs., 2 figs. 


21386 (TRI-PP-90-93) Simultaneous pulsed/integral neu- 
tron facility optimization. Thorson, |.M. TRIUMF, Vancouver, BC 
(Canada). Dec 1990. 4p. Sponsored by British Columbia Univ., 
Vancouver, BC (Canada). TRIUMF Facility. (CONF-9010243-20: 
International collaboration on advanced neutron sources (ICANS), 
Tsukuba (Japan), 21-26 Oct 1990). Order Number DE91012145. 
Source: OSTI; NTIS (US Sales Only); TRIUMF, 4004 Westbrook 
Mall, Vancouver, B.C., Canada V6T 2A3. 

The possibilities and compromises necessary in the design of a 
neutron facility that would serve both pulsed and time integral 
users simultaneously are examined. 5 refs., 4 figs., 3 tabs. 


21387 


(UCRL-JC—105559) Diagnostics and data analysis 
for the ETA-li linear induction accelerator. Chambers, F.W.; 
Allen, S.L.; Deadrick, F.J.; Nexsen, W.E.; Paul, A.C.; Renbarger, 
V.L.; Turner, W.C. Lawrence Livermore National Lab., CA (USA). 
May 1991. 5p. Sponsored by Department of Defense, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Contract W43-GBL-0- 


5007. (CONF-910505-169: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conterence 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013488. Source: OSTI; NTIS; GPO Dep. 

The ETA-ll linear induction accelerator has pulse power and 
beam diagnostic sensors distributed throughout the system. The 
accelerator consists of an injector; 20 accelerator cells arranged in 
two ten cell blocks; and a transport section leading to an energy 
analyzer. In total there are approximately 120 beam diagnostic 
channels and 32 pulse power signals which are recorded on six 
Tektronix 7912AD oscilloscopes. The analysis, display, and 
interpretation of this data was done using systems for scientific vi- 
sualization and a simple user interface. Results from several 
measurements will be presented showing how the diagnostics and 
system were utilized. 3 refs., 6 figs. 


21388 (UCRL-JC—105585) A chopper driven 11.4-GHz 
traveling-wave rf generator. Westenskow, G. (Lawrence Liver- 
more National Lab., CA (USA)); Boyd, J.; Houck, T.; Rogers, D.; 
Ryne, R.: Haimson, J.; Mecklenburg, B. Lawrence Livermore Na- 
tional Lab., CA (USA). May 1991. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
910505—178: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
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(USA), 6-9 May 1991). Order Number DE91013568. Source: OSTI; 
NTIS; GPO Dep. 

We have tested a high-power 11.4-GHz rf generator which con- 
sists of a 5.7-GHz chopping system and two 11.4-GHz 
traveling-wave output structures. The device was designed to gen- 
erate about 500 MW of pulsed rf power at 11.4 GHz when driven 
by a 1-kA, 3-MeV induction beam. Problems with beam breakup in 
the output structures have limited the width of the rf output pulse 
for currents above 600 Amps. We have produced short rf pulses 
up to 420 MW. We are making modifications to decrease the 
growth of the beam-breakup fields in the output structures and will 
use the chopping section to study various extraction structures and 
to study reacceleration of a bunched beam by induction cells. 4 
rets., 7 figs., 1 tab. 


4304 Storage Rings 
Refer also to citation(s) 21285, 21905 


21389 (BNL-46184) Orbits, tunes and chromaticities for 
the BNL SXLS storage ring. Blumberg, L.N.; Murphy, J.B.; 
Sharma, S. Brookhaven National Lab., Upton, NY (USA). [1991]. 
4p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505-167: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013532. Source: OSTI; NTIS; INIS; GPO Dep. 

The lattice of the BNL SXLS has been analyzed by direct inte- 
gration of the equations of motions through TOSCA-generated 
fields of the 180-degree bending magnets to obtain the central tra- 
jectory, off-momentum closed orbits, and tunes for small amplitude 
oscillations. The 1st and higher order chromaticities, betatron func- 
tions and synchrotron radiation integrals have been obtained. The 
present 6-coil configuration exhibits an order of magnitude im- 
provement in higher order chromaticity relative to an earlier 2-coil 
design by addition of a correction coil. Lattice parameters near the 
central orbit are in good agreement with earlier calculations. 11 
rets., 5 figs., 2 tabs. 


21390 (DESY-HERA-91-03) Dynamicel aperture and 
chaotic particle motion in the HERA proton ring. Zimmermann, 
F. Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.); Hamburg Univ. (Germany, F.R.). 2. Inst. fuer Experimental- 
physik. Feb 1991. 84p. (in German). Order Number DE91788317. 
Source: OSTI; NTIS (US Sales Only); INIS. 

For large hadron storage rings the dynamic aperture is a crucial 
figure of the machine. A limitation of the dynamic aperture is due 
to nonlinear magnetic fields, which also include higher multipoles in 
the superconducting magnets. An efficient method for determining 
the dynamic aperture is described, as a promising alternative to 
long term tracking. This method is based on the detection of 
chaotic trajectories using tracking data for small turn numbers. The 
onset of chaos, which can be found at a certain amplitude, gives a 
lower bound for the actual dynamic aperture. For the detection of 
chaos it is advisable, to extend a programme which is normally 
used for simple tracking, as to compute not only the actual phase 
space coordinates of the tracked particle, but also the correspond- 
ing Jacobian matrix of the canonical variables in phase space. The 
Jacobian expresses the dependence of the final coordinates on the 
initial ones in a linear approximation. The extension can be done 
very easily in four dimensions, but it is fairly complicated if syn- 
chrotron oscillations are to be included. The Jacobian matrix can 
be thought of as the transfer matrix of a very long imaginary trans- 
port line, the zero axis of which is the actual trajectory. This 
transport line has a basic periodicity corresponding to the storage 
ring length. The periodicity is disturbed by the nonlinear fields 
around the tracked particle. The eigenvalues of the calculated 
Jacobians contain information about the divergence of nearby tra- 
jectories in phase space. By use of this fact a measure of 
chaoticity can be calculated. This measure is the Lyapunov expo- 
nent, which is known from the theory of nonlinear dynamics. The 
described procedure allows an easy detection of the onset of 
chaos. Its application to the HERA proton ring is shown in addition 
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to usual tracking calculations. It is found, that the dynamic accep- 
tance experted for HERA is twice as large as the acceptance 
needed for operation. (orig.). 


21391 (JINR-D—9-89-52, pp. 223-226) Project HF system of 
the VEPP-4M storage ring. Abramskij, P.Yu. (AN SSSR, Novosi- 
birsk (USSR). Inst. Yadernoj Fiziki); Arbuzov, V.S.; Balov, A.N. AN 
SSSR, Moscow (USSR); Gosudarstvennyj) Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (In Russian). (CONF- 
8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The design of a new HF system of the VEPP-4M storage ring 
designated for operation with two electron bunches and two 
positron ones in colliding beams is described. The HF channel with 
the frequency of 181.8 MHz comprises 6 accelerating copper res- 
onators. HF power supply of the resonators is realized by a 
generator, the output cascade of which is produced using the GU- 
101A tetrodes. At the first stage it is intended to attain the power of 
300 kW in the double-valve cascade. Later the generator power 
will reach 1 mW, which means that the storage ring will be able to 
with the energy of 6 GeV and current of 4x50 mA. 8 refs.; 1 fig. 


21392 (JINR-D-9-89-52, pp. 227-229) HF-system of the 
Sibir'-2 storage ring complex. Abramskij, P.Yu. (AN SSSR, 
Novosibirsk (USSR). Inst. Yadernoj Fiziki); Arbuzov, V.S.; Belov, 
A.N. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The HF system for the Sibir’-2 storage ring designed as a spe- 
cialized source of synchrotron radiation is described. 2 accelerating 
resonators are installed in the storage ring. The output cascade of 
the generator is produced with two GU-101A tetrodes. The basic 
HF system for the frequency of 181MHz is of two-channel type. 
Auxiliary HF system has a similar structure and operates at the fre- 
quency of 541MHz. 8 refs.; 1 fig. 


21393 (JINR-D—9-89-52, pp. 266-267) HF system of the 
BEhP storage ring. Belomestnykh, S.A. (AN SSSR, Novosibirsk 
(USSR). Inst. Yadernoj Fiziki); Veshcherovich, V.G.; Gorniker, Eh.1. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (In Russian). (CONF- 
8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A high-frequency (HF) system for the BEhP electron-positron 
storage ring, being under construction, is described. The HF sys- 
tem operates at the frequency of 26.8 MHz and maintains the work 
of the storage ring at the energy up to 700 MeV with beam current 
up to 2 A. The HF system comprises a copper accelerating res- 
onator, power generator for 50 kW and contro! system. At present 
the accelerating resonator is and its tests have started. Adjustment 
of the power generator and control system is being performed. 3 
rets.; 2 figs. 


21394 (JINR-D-9-89-52, pp. 397-402) Matched rectilinear 
areas for the UNK colliding beams. Balbekov, V.|. (Gosu- 
darstvenny| Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij); Nosochkov, 
Yu.M. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (In Russian). (CONF- 
8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
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508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The UNK magnetic structure includes four self-consistent rectilin- 
ear gaps. Magnetic optics with small 6-function is planned to use 
in one of them, in others - the use of optical systems with medium 
§-function is planned. A scheme of beam crossing is shown. The 
picture of amplitude functions in the gap with small 4-function is 
presented. Change in gradients of lenses under condition of recon- 
structed optics is shown. 3 refs.; 7 figs.; 5 tabs. 


21395 § (JINR-D—9-89-52, pp. 403-409) 6-meson factories. Tu- 
majkin, G.M. (AN SSSR, Novosibirsk (USSR). Inst. Yadernoj 
Fiziki). AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); Joint 
Inst. for Nuclear Research, Dubna (USSR). 1989. (In Russian). 
(CONF-8810289-: 11. All-Union conference on charged particle 
accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceedings of 
11. All-Union Conference on Charge-Particle Accelerators. V. 1. 
508p. Order Number DE91003104. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Main problems of 6-meson factoriis based on facilities with col- 
liding electron-positron beams with 10-11 GeV energy in the center 
of mass and luminousity more that 10°° cm-?xS~—' are combined 
collider schemes are discussed. Possibiities of these directions are 
analysed and certain designs are suggested. 12 refs.; 4 figs. 


21396 (JINR-D—9-89-52, pp. 410-414) New possibilities of 
the VEPP-3. Belomestnykh, S.A. (AN SSSR, Novosibirsk (USSR). 
Inst. Yadernoj Fiziki); Brovin, M.M.; Vinokurov, N.A. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (In Russian). (CONF-8810289-: 
11. All-Union conference on charged particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). In Proceedings of 11. All-Union Confer- 
ence on Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

Experiments on carrying out works to develop the VEPP-3 as an 
injector for the VEPP-4 are conducted nowadays at the VEPP-3. 
An experiment with a jet polarized target is carried out. 6x10° pho- 
tons per a second are obtained at the ROKK-2 facility designed for 
photon beam production. Resolution of a labelling system for sec- 
ondary photons with 10-15 MeV energy in the range of 40-250 
MeV is reached. Works on application of synchrotron radiation are 
enumerated. The EhTAP installation is created to check detector 
elements. The KEDR calorimeter prototype measurements are car- 
ried out at this installation. Energy resolution of the calorimeter is 
1.9%. Generation of coherent radiation in the range from 0.38 to 
0.69 um with the line width of 1 A and power of 1 MW is obtained 
in an optical klystron. 3 refs.; 1 fig. 


21397 (JINR-D-9-89-52, pp. 415-418) Colliding beam phase 
stability in electron-positron storage rings. Karliner, M.M. (AN 
SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki); Mityakina, N.V.; 
Yakoviev, V.P. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in 
Russian). (CONF-8810289—: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-Union Conference on Charge-Particle Accelerators. 
V. 1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Stability of coherent phase oscillations of colliding beams in the 
case of two bunches is considered. Analytical expressions for in- 
crements and coherent frequency of proper modes of phase 
oscillations are obtained. It is shown that increments can be deter- 
mined not only by differences of real impedance parts at side 
frequencies, but by impedances themselves. This depends on 
spectrum of the resonator and its location with inspect to the place 
of bunch collision. 3 refs.; 2 figs. 


21398 (JINR-D-9-89-52, pp. 419-422) Rectilinear cooling 
system for production of e*,e~ high-energy bunches with limit- 
ing small phase volume. Dikanskij, N.S. (AN SSSR, Novosibirsk 
(USSR). Inst. Yadernoj Fiziki); Mikhajlichenko, A.A. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Joint Inst. for Nuclear 


Research, Dubna (USSR). 1989. (in Russian). (CONF-8810289-: 
11. All-Union conference on charged particle accelerators, Dubna 
(USSR), 25-27 Oct 1988). In Proceedings of 11. All-Union Conter- 
ence on Charge-Particle Accelerators. V. 1. 508p. Order Number 
DE91003104. Source: OSTI; NTIS (US Sales Only); INIS. 

Consideration is given to the method for production of a limiting 
small phase volume of the order of 10-2 cm rad along one of the 
axes at 30 GeV energy, using rectilinear and alternating magnetic 
shakes and accelerating structures. It is shown that the so called 
rectilinearization of a storage ring at relatively earge leggth is justi- 
fied by that small phase volume, which can be obtained at high 
energy, as well as by removal of the dependence of repetition fre- 
quency on required holding in cyclic injector. 8 refs. 


21399 (LA-UR-91-1502) Observations of the PSR trans- 
verse instability. Colton, E. (USDOE, Washington, DC (USA)); 
Fitzgerald, D.; Hardek, T.; Macek, R.J.; Plum, M.A.; Thiessen, H.A.; 
Wang, T.S.; Neuffer, D. Los Alamos National Lab., NM (USA). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. (CONF-910505—200: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013647. Source: OSTI; NTIS; GPO Dep. 

A fast instability with beam loss is observed in the Los Alamos 
Proton Storage Ring (PSR) when the injected beam current ex- 
ceeds thresholds, with both bunched and unbunched beams. Large 
coherent transverse oscillations occur before and during beam 
loss. Recent observations of the instability indicate that it is an “e- 
p”-type instability, driven by coupled oscillations due to electrons 
trapped within the proton beam. 5 refs., 3 figs. 


21400 (LUNTDX-NTMX—1002-1-207-1991) Undulator physics 
and coherent harmonic generation at the MAX-lab electron 
storage ring. Werin, Sverker. Lund Univ. (Sweden). Max- 
laboratory. 22 Feb 1991. 209p. Order Number DE91633639. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This work presents the undulator and harmonic generation 
project at the electron storage ring MAX-lab at University of Lund. 
The theory of undulator radiation, laser coherent harmonic genera- 
tion, optical klystron amplifiers and FELs is treated in one uniform 
way, with complete solutions of the necessary equations. The per- 
manent magnet undulator is described in some detail, along with 
the installation of the undulator in the storage ring. Details regard- 
ing the emitted radiation, the electron beam path in the undulator 
and other results are analysed. Finally harmonic generation using a 
Nd:YAG laser and the creation of coherent photons at the third 
harmonic (355 nm) is described. (author). 


21401 (SLAC-PUB-5478) Simulation of a storage ring free 
electron laser with a mapping algorithm tor distribution func 
tions. Ziemann, V. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). May 1991. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO3-76SF00515. (CONF- 
910505-71: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91012387. Source: OST]; 
NTIS; INIS; GPO Dep. 

A model for the simulation of the time dependent behavior and 
the analysis of the equilibrium of the coupled system of storage 
ring and Free Electron Laser (FEL) is presented. The analysis com- 
prises both amplifier and oscillator FEL. Bunch lengthening and 
energy widening due to wake forces are taken into account in a 
self-consistent way. The method is based on a mapping algorithm 
for means and correlations of the electron distribution function, pio- 
neered by K. Hirata. The evolution of the laser field in the oscillator 
FEL is described by supermodes. The model is used to simulate 
an FEL in a small 500 MeV storage ring with 100 m circumference. 
Typical values for the output power, spatial, and spectral character- 
istics of the emitted radiation are presented. 8 refs., 2 figs. 


21402 (SLAC-PUB-5515) The linac and booster RF sys- 
tems for a dedicated injector for SPEAR. Weaver, J.N. (Stantord 
Univ., CA (USA). Stanford Synchrotron Radiation Lab.); Baird, S., 
Baltay, M.; Borland, M.; Nuhn, H.D.; Safranek, J.; Chavis, C.; 
Emery, L.; Genin, R.D.; Hettel, R.; Morales, H.; Sebek, J.; Voss, J.; 
Wang, H.; Wiedemann, H.; YoungmannStanford Linear Accelerator 
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Center, Menlo Park, CA (USA). May 1991. 3p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract ACO3-76SF00515. 
(CONF-910505-68: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91012376. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A 120 MeV, 2856 MHz, TW linac, with a microwave gun, alpha 
magnet, and chopper, has been built at SSRL as a preinjector for 
and along with a 3 GeV booster synchrotron ring. The resulting in- 
jector will be available on demand to fill SPEAR, which is a storage 
ring now dedicated to synchrotron light production. The linac 
sections were purchased from China, the XK-5 klystrons were ob- 
tained surplus from SLAC, the modulators are a variation on those 
at SLAC and were built by SSRL, the alpha magnet and chopper 
were designed and built at SSRL and the microwave gun was de- 
signed and built in collaboration with Varian Associates. The rf 
system for the booster ring is similar to those at SPEAR and PEP 
and was built by SSRL. Some of the interesting mechanical and 
electrical details are discussed and the operating characteristics of 
the linac and ring rf system are highlighted. 8 refs., 6 figs. 


21403 (SLAC-PUB-5538) An isochronous lattice for PEP. 
Corbett, W.J. (Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)); Donald, M.H.R.; Garren, A.A. Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). Apr 1991. 3p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC03-76SF00515 
;AC03-76SF00098. (CONF-910505-102: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991; LBL-30669). Or- 
der Number DE91012967. Source: OSTI; NTIS; INIS; GPO Dep. 

With ete storage rings operating in a quasi- isochronous 
mode, it might be possible to produce short bunches with length oz 
< 1 cm. The unique characteristics of the short bunches could 
then be utilized for synchrotron radiation applications or colliders 
with mm scale B’*. In principle, the design of a quasi-isochronous 
storage ring is relatively straight-forward, but experimental studies 
with electron storage rings in this.configuration have not been car- 
ried out. The purpose this paper is to demonstrate that an 
isochronous lattice design is compatible with PEP given a minimum 
of hardware modifications. 11 refs., 5 figs. 


21404 (SLAC-PUB-5548) Coupled bunch motion in large 
size rings. Morton, P.L.; Ruth, R.D.; Thompson, K.A. Stanford Lin- 
ear Accelerator Center, Menlo Park, CA (USA). May 1991. 3p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00515. (CONF-910505—114: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013279. Source: OSTI; NTIS; INIS; GPO Dep. 

The growth of the quasi-steady-state motion of the coupled 
bunch oscillations in storage rings has been studied by means of a 
normal mode analysis to determine the beam stability. In this type 
of analysis, the initial amplitude displacements of the bunches are 
first written as a sum of the normal modes of the multiple bunch 
system, and then the stability of each mode is determined. If the 
amplitude of all modes decay then the amplitude of all of the indi- 
vidual bunches must eventually decay, and the motion is 
considered stable. However, if the beat frequency between the dif- 
ferent modes is sufficiently high, compared to the decay rate of the 
modes, it is possible for the amplitude of some of the bunches to 
grow temporarily before eventually decaying. Thus, even if all nor- 
mal modes are eventually damped it is possible during the 
transient phase for the amplitude of several individual bunch oscil- 
lations to grow and become lost. Mathematical complications also 
arise from a modal analysis when there is a gap in the bunch train 
and the wake fields from the last bunch in the train decays before 
arrival of the first bunch; for this case the coupled bunch motion 
more nearly represents that of beam breakup phenomena ob- 
served in linacs. 2 figs. 
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21405 (INIS-SU-250) Nuclear instrument engineering: 
Scientific-technical collection. Voprosy atomnoj nauki i tekhniki. 
Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1988 76p. (in Russian). Order Number 
DE91003103. Source: OSTI; NTIS (US Sales Only); INIS. 
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Refer also to citation(s) 19781, 20103, 20235, 20690, 20695, 
20761, 21226, 21246, 21699, 21807, 21886, 21892, 21896, 21897, 
21901, 21912, 21913, 22050, 22051, 22242, 22300 


21406 (ANL/CP-73070) Systematic effects in CALOR simu- 
lation code to model experimental configurations. Job, P.K. 
(Argonne National Lab., IL (USA)); Proudfoot, J.; Handler, T.; 
Gabriel, T.A. Oak Ridge National Lab., TN (USA). 27 Mar 1991. 
20p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400 ;W-31109-ENG-38. (CONF-9104249-1: Work- 
shop on detector and event simulation in high energy physics, 
Amsterdam (Netherlands), 8-12 Apr 1991; ANL-HEP-CP-9127). 
Order Number DE91012501. Source: OSTI; NTIS; INIS; GPO Dep. 

CALOR89 code system is being used to simulate test beam 
results and the design parameters of several calorimeter configura- 
tions. It has been bench-marked against the ZEUS, Dé and 
HELIOS data. This study identifies the systematic effects in 
CALOR simulation to model the experimental configurations. Five 
major systematic effects are identified. These are the choice of 
high energy nuclear collision model, material composition, 
scintillator saturation, shower integration time, and the shower con- 
tainment. Quantitative estimates of these systematic effects are 
presented. 23 refs., 6 figs., 7 tabs. 


21407 (ANL-HEP-CP-91-18) A design study of a cast lead 
electromagnetic calorimeter for the solenoidal detector collab- 
oration at SSC. Hill, N.F. (Argonne National Lab., IL (USA)); 
Guarino, V.; Nasiatka, J.; Burke, M.; Swensrud, R. Argonne Na- 
tional Lab., IL (USA). [1991]. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910340-12: 3. annual international industrial symposium on the 
super collider (IISSC), Atlanta, GA (USA), 13-15 Mar 1991). Order 
Number DE91012475. Source: OSTI; NTIS; INIS; GPO Dep. 

In order to achieve the physics goals for the Solenoidal Detector 
Collaboration (SDC), it is necessary to design and construct a scin- 
tillating calorimeter which measures both position and energy of 
particles originating at the intersection of colliding beams from the 
SSC. As part of this design, the electromagnetic section of the 
calorimeter, which is the front end of the calorimeter, was the first 
priority. Our design goal was to build as an initial phase, two small 
prototype test sections of the electromagnetic calorimeter (EMC), 
within the constraint that the physics goal is to achieve 100% 
instrumentation of this section of the calorimeter. We based our de- 
sign on minimization of ineffective structural mass to provide 
maximum calorimeter volume. We will present the design phases 
of this construction, including mechanical design, structural analy- 
sis, and fabrication of the structural frame ready for casting into 
test sections for test beam analysis. These test sections will be 
evaluated for mechanical feasibility and physics performance. The 
results of these evaluations will be incorporated into the detailed 
design of the calorimeter. 2 refs., 10 figs., 1 tab. 


21408 (ANL-HEP-TR-91-19) Estimation of hadronic and EM 
resolution for scintillator plate calorimeter configurations. Job, 
P.K.; Proudfoot, J. Argonne National Lab., IL (USA). [1991]. 9p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (SDC—91-00013). Order Number DE91013340. 
Source: OSTI; NTIS; INIS; GPO Dep. 

CALOR89 Simulation code has been used to estimate the 
hadronic and electromagnetic resolutions for the various scintillator 
plate calorimeter configurations. The goal of this study was to deter- 
mine the optimum combination of Lead and Iron based calorimeter, 


which retains compensation and linearity. The configurations 
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considered are Lead/Scintillator and Fe/Scintillator and their combi- 
nations. Ultimately, we hope to test these configurations in the 
hanging file beam test at Fermilab in this spring. 12 figs., 4 tabs. 


21409 (BNL-46082) A new high resolution neutron powder 
diffractometer at the Brookhaven High Flux Beam Reactor. 
Passell, L.; Bar-Ziv, S.; Gardner, D.W.; Cox, D.E.; Axe, J.D. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 6p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-9103168-1: 1. European powder 
diffraction conference, Munich (Germany, F.R.), 14-16 Mar 1991). 
Order Number DE91012076. Source: OSTI; NTIS; GPO Dep. 

A high resolution neutron powder diffractometer under construc- 
tion at the Brookhaven HFBR is expected to be completed by 
mid-1991. The new machine will have a Ge (511) monochromator 
with a take-off angle of 120° (\ = 1.89A) and 64 °He counters in 
the detector bank. There will be interchangeable collimators before 
the monochromator allowing a choice of 5 or 11 ft horizontal diver- 
gence, and 10 cm-high, 5 ft collimators in front of the detectors. In 
the higher resolution mode, Ad/d is expected to be about 6 x 10-* 
at the resolution minimum. The diffractometer is generally similar to 
D2B at the Institut Laue- Langevin except for the monochromator. 
This will consist of a vertically focussing array of segments 3 x 1.27 
cm in dimensions cut from stacks of 20 0.43 mm wafers that have 
been pressed and brazed together. Preliminary measurements indi- 
cate that a mosaic width of 0.1-0.15° and a peak reflectivity of 
25% can be achieved in this way. 22 refs., 2 figs., 1 tab. 


21410 (CONF-9104258-1) The computational challenges 
provided by the codes used to design and analyze Supercon- 
ducting Super Collider detectors. Gabriel, T.A. Oak Ridge 
National Lab., TN (USA). [1991]. 14p. Sponsored by Department of 
Defense, Washington, DC (USA). DOE Contract AC05-840R21400. 
From Workshop on undergraduate and graduate education in com- 
putational science; Baton Rouge, LA (USA); 29-30 Apr 1991. Order 
Number DE91012960. Source: OSTI; NTIS; GPO Dep. 

“The Superconducting Super Collider (SSC) project is a critical 
element of our government's initiative to strengthen the position of 
the U.S. as a world leader in education, science and technology.” 
This project is currently offering many challenges for the computa- 
tional scientists and will, during the next decades, offer many 
more. During this presentation, | would like to discuss one of these 
challenges which deals with the codes used to design and analyze 
the large detectors that are needed to make the SSC a major 
success. In addition, | will address an area in which national labo- 
ratories like ORNL can assist in the education of computation 
scientists. To be specific, the following topics will be covered during 
this talk. First of all, | would like to show you a generic model of an 
SSC detector and briefly describe the major components and their 
functions. This will give you a feel for the magnitude of the project 
that is charged with the design of SSC detectors and for the need 
of extremely good high energy physics detector simulation codes. 
Secondly, | would like to overview the CALOR89 code system 
which is one of the recommended detector simulation codes for 
use at the SSC. This is an analog of the Monte Carlo Code Sys- 
tem for those of you who have experience in this area. Thirdly, | 
would like to discuss the computational problems associated with 
CALOR89 and some potential solutions. It is not very difficult to 
name a few problems — not very user friendly and requires large 
amounts of CPU time; and their potential solutions — create user 
interfaces/menu driven input options and add more CPUs with 
greater speed. Finally, | would like to address a potential role that 
national laboratories can play in the education of the computational 
scientist. 10 refs., 3 figs., 3 tabs. 


21411 (CONF-9105190—1) Scintillation detector efficiencies 
for neutrons in the energy region above 20 MeV. Dickens, J.K. 
Oak Ridge National Lab., TN (USA). [1991]. 12p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO05-840R21400. 
From Specialists’ meeting on neutron cross section standards for 
the energy region above 20 MeV; Uppsala (Sweden); 21-23 May 
1991. Order Number DE91012544. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The computer program SCINFUL (for SCINtillator FUL1 re- 
sponse) is a program designed to provide a calculated complete 
pulse-height response anticipated for neutrons being detected by 


either an NE-213 (liquid) scintillator or an NE-110 (solid) scintillator 
in the shape of a right circular cylinder. The point neutron source 
may be placed at any location with respect to the detector, even 
inside of it. The neutron source may be monoenergetic, or 
Maxwellian distributed, or distributed between chosen lower and 
upper bounds. The calculational method uses Monte Carlo tech- 
niques, and it is relativistically correct. Extensive comparisons with 
a variety of experimental data have been made. There is generally 
overall good agreement (less than 10% differences) of results for 
SCINFUL calculations with measured integral detector efficiencies 
for the design incident neutron energy range of 0.1 to 80 MeV. 
Calculations of differential detector responses, i.e. yield versus re- 
sponse pulse height, are generally within about 5% on the average 
for incident neutron energies between 16 and 50 MeV and for the 
upper 70% of the response pulse height. For incident neutron 
energies between 50 and 80 MeV, the calculated shape of the re- 
sponse agrees with measurements, but the calculations tend to 
underpredict the absolute values of the measured responses. Ex- 
tension of the program to compute responses for incident neutron 
energies greater than 80 MeV will require new experimental data 
on neutron interactions with carbon. 32 refs., 6 figs., 2 tabs. 


21412 (DESY-91-005) Fast simulation of electromagnetic 
showers in the ZEUS calorimeter. Peso, J. del (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, F.R.)); Ros, 
E. Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many, F.R.). Feb 1991. 34p. Order Number DE91785652. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We present a fast Monte Carlo algorithm for the generation of 
electromagnetic showers in the uranium-scintillator sampling 
calorimeter of the ZEUS experiment. This algorithm includes a sim- 
ulation of longitudinal and transverse profiles, their fluctuations and 
the correlation between these fluctuations as well. The tuning of this 
fast Monte Carlo with data generated with EGS is described and its 
performance together with some applications is discussed. (orig.). 


21413 (DESY-F21-91-01) Monte Carlo studies on the 
hadronic calibration of the H1 calorimeter with HERA events. 
Merz, T.R. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.); Hamburg Univ. (Germany, F.R.). Jan 1991. 102p. 
(In German). Order Number DE91788316. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Two different methods to calibrate the H1 calorimeter with 
hadrons from HERA events are investigated. For these studies the 
LEPTO/JETSET event generator and the fast H1 detector simula- 
tion program P.S.|. were used. Isolated particles, measured and 
reconstructed with the track chambers, may cause isolated show- 
ers within the calorimeter. The measured momenta of hadrons (up 
to about 20 GeV/c) can be compared with the measured energy in 
the calorimeter. The influence of neutral particles and of neighbour- 
ing showers on the energy deposition is discussed. It is shown that 
a calibration is possible by comparing the transverse momentum of 
the scattered electron and of secondary hadrons. Disturbing effects 
on this measurement (e.g. energy losses in the beamhole) are pre- 
sented. In both cases the number of events with Q*>10 GeV? 
corresponding to 1 pb—" is found to be sufficient to apply the men- 
tioned methods for a global calibration. (orig/HSI). 


21414 (DESY-F35D-91-01) The pipelined readout for the 
ZEUS calorimeter. Hervas, L. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.); Universidad Autonoma de 
Madrid (Spain). Dept. de Fisica Teorica. Jan 1991. 217p. (FTUAM- 
EP-91-01). Order Number DE91788314. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The electron-proton storage ring complex HERA under construc- 
tion at DESY in Hamburg is the first machine of a new generation 
of colliders. Since physics to be studied at HERA (covered in chap- 
ter 2) base on the precise measurement of kinematic variables 
over a very large range of energies, a foremost emphasis is set in 
calorimetry. After long studies and an ambitious test program, the 
ZEUS collaboration has built a high resolution depleted uranium- 
scintillator calorimeter with photomultiplier readout, the state of the 
art in detectors of this type. In chapter 3 the principles of calorime- 
try are reviewed and the construction of the ZEUS calorimeter is 
described. Mainly due to the large dynamic range and the short 
bunch crossing times a novel concept for the readout in an analog 
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pipelined fashion had to be designed. This concept is explained in 
chapter 4. The solid state implementation of the pipeline required 
two integrated circuits which were developed specially for the 
ZEUS calorimeter in collaboration with an electronics research in- 
stitute and produced by industry. The design and construction of 
these devices and the detailed testing which has been performed 
for properties critical in the readout is covered in chapters 5 and 6. 
The whole pipelined readout is a complicated setup with many 
steps and collaborating systems. Its implementation and the intor- 
mation to operate it are covered in chapter 7. Finally the concepts 
presented and the applications discussed have been installed and 
tested on a test beam calibration experiment. There, the modules 
of the calorimeter have been calibrated. Chapter 8 presents results 
from these measurements which show excellent performance of 
the electronics as well as optimal properties of the calorimeter 
modules. (orig./HSI). 


21415 (DOE/ER-0484P, pp. 96) Lung monitor allows direct 
measurement of plutonium: Supersensitive lung monitor. US- 
DOE Office of Energy Research, Washington, DC (USA). Jan 
1991. In Technology ‘90. Accomplishments in technology transfer 
from DOE and its laboratories. 192p. Order Number DE91005072. 
Source: OSTI; NTIS; INIS. 

Scientists at Argonne National laboratory (ANL) have developed 
a supersensitive monitor, the Silicon X-Ray Detector, that can 
measure plutonium directly in lungs. The plutonium is measured by 
counting the weak x-rays resulted from the decay of plutonium. 
The new device can measure very low levels of plutonium because 
the detector is made of silicon, instead of the commonly used ger- 
manium, to minimize background noise. The monitor uses a novel 
mounting method that makes both sides of the detector usable, 
thereby providing active background suppression. One side of the 
detector faces the lungs, and the other side faces a large sodium 
iodide scintillation detector that serves as an active shield to further 
reject undesirable gamma-ray background. The combination of 
high resolution and low gamma-ray background results in an ultra- 
high detector sensitivity that approaches the maximum achievable 
sensitivity in lung monitoring. 


21416 (EUR-CEA-FC—1399, pp. 13-16) Fusion profile mee- 
surement on Tore-Supra. Martin, G. (Association Euratom-CEA, 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (FR). Dept. de Recherches sur la Fusion Controlee); 
Gilles, P.; Joyer, P. Association Euratom-CEA, Centre d’Etudes 
Nucleaires de Cadarache, 13 - Saint-Paul-iez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee. Jun 1990. (CONF- 
900602-: 17. European Physical Society (EPS) conference on 
controlled fusion and plasma heating, Amsterdam (Netherlands), 
25-29 Jun 1990). In Controlied fusion and plasma heating. 113p. 
Order Number DE91781476. Source: OSTI; NTIS (US Sales Only). 
The new diagnostic set on Tore-Supra to observe charged fusion 
particles is described. The detector is a multiple strip chips and 
equivalent to 16 small detectors placed close to one another. For 
given toroidal and poloidal fields, the knowledge of the pitch angle 
allows to calculate the particle trajectories. The proton flux on the 
detector is the highest for the most central trajectory. The detector 
efficiency, resolution and first experimental results are discussed. 


21417 (EUR-CEA-FC—1399, pp. 17-20) Fast scanning fiber- 
multiplexer used for plasma-edge visible spectroscopy on 
Tore Supra. Hess, W. (Association Euratom-CEA Centre d'Etudes 
Nucieaires de Cadarache, 13 - Saint-Paul-iez-Durance (FR). Dept. 
de Recherches sur la Fusion Controlee); Fall, T.; Guilhem, D.; Mat- 
tioli, M.; Druetta, M.; Kiepper, C. Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. Jun 1990. 
(CONF-900602-: 17. European Physical Society (EPS) conference 
on controlled fusion and plasma heating, Amsterdam (Netherlands), 
25-29 Jun 1990). In Controlled fusion and plasma heating. 113p. 
Order Number DE91781476. Source: OSTI; NTIS (US Sales Only). 

A fiber-multiplexer, used to scan a number of optical fibers in 
front of the entrance slit of a multichannel spectrometer, is de- 
scribed. it is used in tokamaks with high radiation levels. A fixed 
mukti-fiber configuration, in which each of the 9 fibers corresponds 
to a mapped viewing line, is applied. All components of the optical 
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equipment are made of UV-grade fused silica. The hydrogen and 
carbon recycling at the front face of the pump limiter is shown. 


21418 (EUR-CEA-FC-1399, pp. 21-24) The Thomson 
scattering systems of Tore Supra. First results. Agostini, E. (As- 
sociation Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-lez-Durance (FR). Dept. de Recherches sur la 
Fusion Controlee); Chies, T.; Lasalle, J.; Moulin, B.; Platz, P. As- 
sociation Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee. Jun 1990. (CONF-900602—: 17. European Phys- 
ical Society (EPS) conference on controlled fusion and plasma 
heating, Amsterdam (Netherlands), 25-29 Jun 1990). In Controlled 
fusion and plasma heating. 113p. Order Number DE91781476. 
Source: OSTI; NTIS (US Sales Only). 

The results obtained from the Thomson scattering systems on 
Tore Supra are presented. It is a 12-point, multipulse Thomson 
scattering system for the main plasma and a 3-point, high resolu- 
tion single shot system for the peripheral plasma. The multi-pulse 
system uses a laser source made-up of 3 Nd: YAG modules and 
the single-pulse system uses a 20 J Nd: YAG oscillator/Nd: glass 
amplifier. The spectrometers, the detectors and the calibration pro- 
cedures are summarized. 


21419 (FNAL-TM—1740) Dijet mass resolution and compen- 
sating calorimetry. Green, D. Fermi National Accelerator Lab., 
Batavia, IL (USA). May 1991. 7p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC02-76CH03000. Order Number 
DE91013395. Source: OSTI; NTIS; INIS; GPO Dep. 

The calorimetry for SSC detectors has as its role the detection of 
the basic particles of the Standard Model. Those germane to 
calorimetry are quarks, photons, electrons, and gluons. Note that 
all the hadronic entities appear in the calorimetry as jets. The de- 
tection of single hadrons belongs to a past era when “quark 
molecules” were the focus of intense study. Thus, the goal of 
calorimetry at the SSC must be the study of jets. In particular, one 
must understand what defines the limits of accuracy of the jets. If 
there are intrinsic physical processes which limit the precision of jet 
measurements, then calorimetry which is more accurate is unnec- 
essary if not wasteful. 5 refs., 5 figs. 


21420 (FRNC-TH-3711) Multidetector 47 INDRA Geometry 
simulation and silicon detectors study. Copinet, N. Caen Univ., 
14 (France). Nov 1990. 120p. (In French). Order Number 
DE91784529. Source: OSTI; NTIS (US Sales Only). 

INDRA is a 4x detector of charged particles (p,d,t,a) and frag- 
ments (at least Z = 30) with an excellent space coverage (>80%). 
It consists of an assembly of 96 ionization chambers, 180 Silicon 
detectors (3° <6<45°), 324 caesium iodide scintillation detectors, 
and 12 NE102/NE115 scintillation detectors (2°<6<3°) distributed 
on 17 concentric rings. The detection threshokds are low and the 
dynamic range in energy is large (minimum 1000). A simulation of 
INDRA has been carried out in order to assist its technical realisa- 
tion, the preparation of some experiments, and to guide the 
analysis of the experimental results according to the most 
frequently demanded areas of the multidetector. Specifically, identi- 
fication matrices, both ionization chamber - silicon and caesium 
iodide - silicon, have been simulated to investigate these factors. 
The construction of the ring 4-5 (7°<6<14°) defines and suggests 
solutions for the major problems that will be encountered during 
the construction of the other rings, especially with the mechanical 
mounting of the silicon detectors. In addition, the study of the 
electronics associated with the silicon detectors has shown the ne- 
cessity: - to devise specific amplifiers, on account of the excessive 
electronic noise of the amplifiers usually used. - to modify the man- 
ufacturing criteria of some of the silicon detectors manufacturing 
criterium (the metallization thickness on the side N*, the choice of 
high resistivities). 


21421 (GSF-22/90) Response of proton-sensitive etched 
track detectors to fast neutrons: Results of a joint multilabo- 
ratory experiment. Organised by EURADOS/CENDOS (1988/ 
89). Schraube, H. (ed.). GSF - Forschungszentrum fuer Umwelt 
und Gesundheit GmbH, Neuherberg (Germany, F.R.). Inst. fuer 





Strahlenschutz. 1990. 119p. (EURADOS-CENDOS—1990-01). Or- 
der Number DE91785719. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A joint experiment to which 13 laboratories and 3 irradiating 
institutes contributed, was conducted under the sponsorship of EU- 
RADOS/CENDOS in order to test etched track detectors, mainly 
CR-39, with respect to their application in neutron individual 
dosimetry. The energy dependence of response, linearity of 
reading with dose, and zero-reading were tested in quasi- 
monoenergetic neutron field in the energy range from 0.075 to 28 
MeV using more than 20 combinations of material and processing 
methods. This report contains the contributions of 13 laboratories 
with their full results, and a summarising comparative compilation 
of the reported background and linearity characteristics. (orig.). 


21422 (INIS-mf—12821) Muons in UA1: The second level 
trigger and dimuon results. Dijk, A.L. van. Amsterdam Univ. 
(Netherlands). 26 Feb 1991 98p. Order Number DE91632174. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Includes summary in Dutch. 

In the years 1987-1989 the experiment ('UA1’), which is de- 
scribed in this thesis, has focused on measurements with muons. 
These particles can be considered as a part of the ‘fingerprint’ of 
interesting reactions. In the practice of 'UA1’, recognizing this ‘fin- 
gerprint’ represents a puzzle because many (often more than 
hundred particles) are produced in a collision between a proton 
and an anti-proton. In the experiment the properties (charge, en- 
ergy, direction) of these particles are measured and subsequently 
the events are reconstructed. This results in several event samples 
corresponding to specific production mechanisms. The first part 
(ch. 1-5) of this thesis deals with the muon trigger of the UA1 
experiment. This is a computer system that, directly after a mea- 
surement, reconstructs an event and checks for the presence of 
muons. If no muon is found the event is not considered anymore. 
In the other cases, the event is kept and written to magnetic tape. 
These tapes are for further analysis. The necessity of a trigger fol- 
lows from the fact that per second more than 250.000 interactions 
occur and only about 10 can be saved on tape. For this reason a 
trigger system is of critical importance: all events not written to 
tape are lost. In ch. 2 the experiment and in ch. 4 the ideas and 
constraints of the trigger are explained. Ch. 4 discusses the con- 
struction and functioning of the muon trigger and ch. 5 presents 
the performance. The second part of this thesis (ch.’s 6 and 7) 
contain the physics analysis results from data collected with muon 
trigger. These results are explicitly obtained from events containing 
two muons. The theory is briefly reviewed and a discussion is 
given of the data and the way the selections are done. Finally the 
J/PSI and T samples and the cross sections of b-quark production 
are given. (author). 57 refs.; 60 figs.; 8 tabs. 


21423 (INIS-mf-12826) Design, construction and beam 
tests of the high resolution uranium scintillator calorimeter for 
ZEUS. Straver, J.A. Amsterdam Univ. (Netherlands). 6 Mar 1991 
171p. Order Number DE91632175. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Includes summary in Dutch. 

HERA will collide protons and electrons with energies up to 820 
GeV and 30 GeV respectively. Therefore it allows measurements 
at momentum transfers (Q) which greatly surpass the investiga- 
tions carried out so far. This extended range in Q will allow 
investigation of the interactions between the quarks and leptons at 
a distance scale of the order of 10~'® cm. Two detectors are fore- 
seen at HERA H1 and ZEUS. The design of the ZEUS detector is 
optimized for the study of neutral and charged current interactions. 
A calorimeter is a detector which absorbs the total incident energy 
of a particle while generating a signal proportional to this energy. 
The ZEUS calorimeter is built of alternating layers of dense ab- 
sorber plates (°U) and active layers of scintillator material with a 
fast readout system via wavelength shifters, light guides and pho- 
tomultiplyers. The main subject of this thesis is the description of 
this calorimeter and its performance. After a short introduction to 
HERA and the physics topics, the importance of the quality of a 
calorimeter is pointed out and a brief overview of the ZEUS detec- 
tor is given. In ch. 3 the principles of high resolution hadron 
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calorimetry and the studies which led to the design of the ZEUS- 
calorimeter are discussed. Ch. 4 describes the mechanical design 
of the ZEUS forward calorimeter, the mechanical finite element cal- 
culations, and the production of the calorimeter modules at 
NIKHEF. Finally ch. 6 and 5 show the results of beam tests of the 
ZEUS forward calorimeter prototypes and the final full size forward 
calorimeter modules. (author). 59 refs.; 115 figs.; 29 tabs. 


21424 (INIS-mf-12827, pp. 453-458) Transport of prototype 
depleted uranium calorimeter modules for the ZEUS experi- 
ment. Durocher, J.J.G. (Manitoba Univ., Winnipeg, MB (Canada). 
Dept. of Physics). Canadian Nuclear Society, Toronto, ON 
(Canada). 1988. 488p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). In Proceedings of the Canadian Nuclear Society ninth an- 
nual conference, 1988. Order Number DE91631981. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A major portion of the Canadian contribution to the ZEUS experi- 
ment is the design, construction and transportation of modules for 
the front and rear calorimeter sections of the ZEUS detector. This 
paper describes the transport of the prototype depleted uranium 
modules to Switzerland for testing at CERN. 


21425 (INIS-SU-248/A, pp. 73-75) Methods for com- 
pensation of measuring errors in dosemeters with 
integrated-pulse ionization chambers. Korolev, V.A.; Gerke, 
M.R. Tsentral'ny) Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike, Moscow (USSR). 1989. 100p. (In Russian). In Nuclear 
instrument engineering: Scientific-technical collection. Order Num- 
ber DE91003100. Source: OSTI; NTIS (US Sales Only); INIS. 

Methods providing for a reduction of the main measuring error of 
dosemeters using integral-pulse ionization chamber as detectors 
are considered. 2 figs. 


21426 (INIS-SU-248/A, pp. 82-91) Statistical processing in 
determination of analog-to-digital converter nonlinearity and 
noises. Dorin, A.B.; Matveev, A.V. Tsentral’ny) Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (USSR). 1989. 
100p. (in Russian). In Nuclear instrument engineering: Scientific- 
technical collection. Order Number DE91003100. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Methods applying statistical computerized processing of mea- 
surement results allowing one to sufficiently increase measurement 
accuracy and reduce experiment time when measuring nonlinearity 
and noises of analog-to-digital converters are described. 4 refs.; 3 
figs.; 2 tabs. 


21427 (INIS-SU-248/A, pp. 62-66) Studying the parameters 
of amplifier circuit of a wide-range X-ray spectrometer. Grodko, 
R.A. Tsentral’nyj Nauchno-issiedovatel’skij inst. Informatsii i 
Tekhniko-Ehkonomicheskikh issledovanij po Atomnoj Nauke i 
Tekhnike, Moscow (USSR). 1989. 100p. (In Russian). In Nuclear 
instrument engineering: Scientific-technical collection. Order Num- 
ber DE91003100. Source: OSTI; NTIS (US Sales Only); INIS. 

Questions of realization of spectrometric parameters when mea- 
suring X radiation in a wide energy range are considered. Analysis 
of amplifier circuit input cascade characteristic effect (sensitivity 
threshold and charge-sensitive amplifier noise charge) on the spec- 
trometric parameters of wide-range equipment is performed. 
Evaluation of requirements to charge-sensitive amplifier parameters 
realization of which would allow one to achieve good spectrometric 
parameters of the equipment and high efficiency of background ra- 
diation suppression under wide-range X-ray spectrometry is given. 
6 refs.; 2 figs.; 1 tab. 


21428 (INIS-SU-248/A, pp. 66-72) Charge-sensitive ampli- 
fier tor position-sensitive detectors with wedge-strip collector 


system. Gorn, L.S.; Khazanov, B.|. Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (USSR). 1989. 
100p. (in Russian). In Nuclear instrument engineering: Scientific- 
technical collection. Order Number DE91003100. Source: OSTI; 
NTIS (US Sales Only); INIS. 


ERA Vol. 16, No. 8 327 





44 INSTRUMENTATION 
4401 Radiation Instrumentation 


Realization of charge-sensitive amplifiers for application with 
coordinate-sensitive detectors on the base of microchannel plates 
with the collector system of wedge-strip type is considered. Calcu- 
lation of noise of such charge-sensitive amplifier is given and noise 
effect on position resolution is evaluated. Ways of reducing the ef- 
fect of intergroup capacities of a collector system on the device 
operation are considered. Practical circuit of the charge-sensitive 
amplifier is presented. 3 refs.; 3 figs. 


21429 (INIS-SU-250, pp. 39-43) Efficient high-voltage 
power supply. Babichenko, S.I.; Karpinskij, |.P.; Utekhin, A.P. 
Tsentral’nyj Nauchno-Issledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1988. 76p. (in Russian). In Nuclear instrument 
engineering: — Scientific-technical collection. Order Number 
DE91003103. Source: OSTI; NTIS (US Sales Only); INIS. 

The operation principle and electronic circuit of efficient high- 
voltage source for power supply of ionizing radiation detectors is 
considered. One of the possible methods of the circuit layout for 
constant low voltage transformation into high output one having 
high stability is given. 2 refs.; 3 figs. 


21430 (INIS-SU-250, pp. 57-63) Development of efficient 
nanosecond time-to-amplitude converters. Il'in, B.A.; Safronov, 
A.Yu.; Usha, E.B. Tsentral’nyj Nauchno-lssledovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike, Moscow (USSR). 1988. 76p. (In Russian). In Nuclear 
instrument engineering: Scientific-technical collection. Order Num- 
ber DE91003103. Source: OSTI; NTIS (US Sales Only); INIS. 

Selection of structural layout and element basis of efficient time- 
to-amplitude converter for energy-mass-charge spectrometers of 
charged particles with intermediate energies is discussed. 11 refs.; 
3 figs.; 1 tab. 


21431 (INIS-SU-250, pp. 20-24) Large-earea flow gas- 
discharge detector. D'yakov, A.V.; Isakov, L.M.; Lebedev, O.A.; 
Sakseev, E.K.; Shadrin, A.A. Tsentral’nyj Nauchno-lssledovatel’skij 
Inst. Informatsii i Tekhniko-Ehkonomicheskikk Issiedovanij po 
Atomnoj Nauke i Tekhnike, Moscow (USSR). 1988. 76p. (in Rus- 
sian). In Nuclear instrument engineering: Scientific-technical 
collection. Order Number DE91003103. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The main characteristics of the PDLS-01P flow gas-discharge 
detector with the area of inlet window equal to 900 cm? designed 
for the detection of alpha and beta particles are presented. The de- 
sign is analyzed, the calculation of anode multiwire system and 
interelectrode space of the detector is given. Variants of anode 
system structure are considered and results of their experimental 
Studies and tests are presented. 7 refs.; 3 figs.; 3 tabs. 


21432 (INIS-SU-250, pp. 25-29) Experience in use of the 
detecting unit on base of flow gas-discharge counters for di- 
rect measurements of low-level radioactive effluent solutions. 
Lebedev, O.A.; Prokazova, L.M.; Sakseev, E.K.; Terekhov, O.V. 
Tsentral’nyj Nauchno-issiedovatel'’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1988. 76p. (In Russian). In Nuclear instrument 
engineering: _Scientific-technical collection. | Order Number 
DE91003103. Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility to use detection unit on the basis of the PDLS- 
01P type flow gas-discharge counters with inlet window sensitive 
surface being 900 cm? for realization of continuous automated con- 
trol of liquid radioactive wastes is investigated. Sorption of the 
radioactive substances on the detection unit elements contacting 
water is considered, the background change for a long operation 
period is analyzed. Results of correlational activity measurements 
of liquid solutions using the detection unit and devices for one-time 
sample control possessing a higher measurement sensitivity are 
given. 3 refs.; 3 figs.; 1 tab. 


21433 (INIS-SU-251) Nuclear instrument engineering: 
Scientific-technical collection. Voprosy atomnoj nauki i tekhniki. 
Tsentral'nyj Nauchno-Issledovatel'skij inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1988 80p. (in Russian). Order Number 
DE91003101. Source: OSTI; NTIS (US Sales Only); INIS. 
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21434 (INIS-SU-251, pp. 55-59) Uncooled n-type silicon 
semiconductor detectors for high-precise alpha and beta 
spectrometers. Gamayunov, S.N.; Gulyj, V.G.; Majsyukov, V.D.; 
Mirskij, 1.E.; Stas’, K.N. Tsentral’nyj Nauchno-lssledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR). 1988. 80p. (In Russian). In Nu- 
clear instrument engineering: Scientific-technical collection. Order 
Number DE91003101. Source: OSTI; NTIS (US Sales Only); INIS. 

Experience in developing and manufacturing small series of un- 
cooled silicon surface barrier detectors designed for applying in 
precision alpha and beta spectrometers with normalied series of 
sensitive surface areas from 0.25 to 20.0 cm? are developed. 
Specific features of the technology applied are considered. Com- 
parative characteristics of detectors both produced in series in the 
USSR and abroad and newly developed are presented. 13 refs.; 1 
fig.; 1 tab. 


21435 (INIS-SU-251, pp. 21-24) Use of RZhS-05 radiome- 
ter for monitoring milk and dairy produce. Andreeva, 
M.M.; Bykovskij, N.N.;  Digtyar, V.A.; Kovalenko, V.V. 
Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1988. 80p. (in Russian). In Nuclear instrument 
engineering: _—Scientific-technical collection. Order Number 
DE91003101. Source: OSTI; NTIS (US Sales Only); INIS. 

A possibility of applying RZhS-05 radiometer for monitoring milk 
and dairy products contaminated with radioactive isotopes is stud- 
ied, its sensitivity, contaminability and operation convenience are 
determined. Methods for sample preparation and measurement are 
described. It is shown that radiometer sensitivity when measuring 
milk and liquid dairy products is high enough. The radiometer can 
provide for measurement of volumetric activity of milk and dairy 
products contaminated with §-radiating nuclides at 0.3-3.5 MeV en- 
ergy within 3.7-3.7x10° Ba/l range during 1000-100 s depending on 
radionuclide energy. The radiometer measuring cell is easily 
cleaned from radioactive and mechanical contaminants, and the 
detector is replaced or washed using standard detergents. RZhS- 
05 is reliable and easy to operate. Methods of improving the 
radiometer are considered. 3 refs.; 3 tabs. 


21436 (INIS-SU-251, pp. 25-35) Position sensitive detec 
tors for annihilation gamma radiation: Review. Dolenko, A.V.; 
Zemlerub, L.A.;  Rajkhman, Eh.M. Tsentral’ny) Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (USSR). 1988. 
80p. (In Russian). In Nuclear instrument engineering: Scientific- 
technical collection. Order Number DE91003101. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Review of the methods for position sensitive detection of annihi- 
lation gamma quanta is presented. Different types and parameters 
of both one-dimensional and two-dimensional detectors are consid- 
ered. Designs of some position sensitive detectors applied or 
advised for application in facilities for studying angular distributions 
of annihilation radiation are described. 37 refs.; 9 figs. 


21437 (INIS-SU-251, pp. 36-42) Data representation in 
medical radioisotope chronoscopes. Il'in, V.N.; Fedorchenko, 
S.N.; Chesalin, F.V. Tsentral’nyj Nauchno-lssledovatel’skij Inst. In- 
formatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR). 1988. 80p. (In Russian). In Nu- 
clear instrument engineering: Scientific-technical collection. Order 
Number DE91003101. Source: OSTI; NTIS (US Sales Only); INIS. 

Problems of representing data in the RIKh-3M and RIKh-5M 
medical radioisotope chronoscopes are considered. Graphical data 
logging program on a paper tape of the UVVPCh-30-004 matrix 
printer is described. A block diagram of the device for representing 
data on the RIKh-3M radioisotope chronoscope CRT is presented 
and operation of the device basic units is described. 6 refs.; 5 figs. 


21438 (IPNO-T—90-07) Time-of-flight mass spectrometry 
with desorption-ionization multiprobes (UV photons and KeV 
and MeV particles). Cluster atoms are used as projectiles. 
Brunelle, A. Paris-11 Univ., 91 - Orsay (France). Inst. de Physique 
Nucleaire; Paris-11 Univ., 91 - Orsay (France). Sep 1990. 164p. (in 





French). Order Number DE91787942. Source: OSTI; NTIS (US 
Sales Only). 

A new time-of-flight mass spectrometer, Super-Depil, is used to 
study secondary ion emission from solid surfaces bombarded by 
various kinds of primary particles. Three different desorption 
probes were set up on this machine: a 252 californium source, 
providing by spontaneous fission about 1 MeV/u energy heavy 
ions, a 5 to 30 keV energy pulsed caesium ion gun and a pulsed 
nitrogen laser, which wavelength is 337 mm. A two stages electro- 
static mirror was added to the spectrometer. The time spread due 
to the initial kinetic energy of secondary ions leaving the surface 
was minimized. The mass resolution is greater than 5000. The 
analysis of glycosidic terpenes showed the complementarity of the 
three probes. The study of such metastable ions, with the electro- 
static mirror, showed that some fragment ions may conserve the 
memory of the stereochemistry of the neutral lost. Clusters ions 
were used as projectiles in the energy range 5-60 keV. A strong 
non linear enhancement was observed in the secondary ion yield 
from various targets. 


21439 (JINR-D—13-89-449) Comparison of the output data 
in mesooptical Fourier transtorm microscope and in traditional 
optical microscope. Calibration technique. Astakhov, A.Ya.; 
Bencze, Gy.L.; Kisvaradi, A.; Molnar, L.; Soroko, L.M. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems. 
1989. 8p. (in Russian). Order Number DE91632176. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The experiments accomplished for comparison of the results of 
the measurements of the particle tracks in the nuclear emulsion by 
the mesooptical Fourier-Transform microscope (MFTM) and by the 
optical microscope are described. The techniques of the calibration 
of the output data of the MFTM are presented and the results of 
the calibration are given. 7 refs.; 3 figs. 


21440 (JINR-E—1-89-257) Studies of the stability and sis- 
tematics of operation of the DELPHI plastic streamer tubes. 
Alekseev, G.D.; Bilenky, M.S.; Bonyushkin, Yu.Ye.; Korrytov, A.V. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems. 1989. 23p. Order Number DE91630834. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Nucl. Instrum. Methods Phys. Res. 

The influeNce of gas pressure and temperature, slight changes 
in a gas mixture, self-sustaining discharge, aging, different devia- 
tions in the detector geometry on the operation of the DELPHI 
plastic streamer tubes is studied. The contribution of these factors 
to the DELPHI hadron calorimeter energy resolution is estimated. 
The major influence is found to be due to atmospheric pressure 
fluctuations (~ +-1% streamer charge change per +-1 Torr). The 
question of the choice of a gas mixture is studied as well. Maximal 
streamer charge is shown to be independent of component con- 
centrations in the (Ar:CO2:i-C4H.) or (Cs5Hi2) gas mixtures. 23 
refs.; 21 figs.; 1 tab. 


21441 (Juel-Spez—445) Detector development and experi- 
ments at COSY. Morsch, H.P. (ed.). Kernforschungsanlage Juelich 
GmbH (Germany, F.R.). Inst. fuer Kernphysik. May 1988. 322p. (in 
German). (CONF-8805400—: CANU meeting on detector develop- 
ment and experiments at COSY, Juelich (Germany, F.R.), 3-4 May 
1988). Order Number DE91782112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

These proceedings contain the manuscripts of the lectures pre- 
sented at the named workshop. These concern a review about the 
COSY project, ideal detectors for hadron physics at COSY, possi- 
ble experiments at COSY, magnetic spectrometers, a modification 
of BIG KARL, consideration on COSY experiments in the early 
stage, a detector for exclusive 2-meson production experiments, the 
excitation of baryons and physics with complex projectiles, a status 
report about the Indiana cooler ring, special scintillators, multiwire 
chambers, position-sensitive semiconductor detectors, detectors for 
neutral particles, a small large-acceptance photon detector, a sta- 
tus report of the two-arm photon spectrometer TAPS, studies on 
the parity violation in the pp scattering, the measurement of excita- 
tion functions for the study of dibaryon states, and results from the 
neutron workshop held in February 1988 at the KFA Juelich. (HSI). 
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21442 (KFK+-1990-61/K) Investigation of beta ray attenue- 
tion in CaSO,:Dy(Tm)}teflon rods. Szabo, P.P. (Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research inst. 
for Physics); Christensen, P. Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics. Dec 1990. 
21p. Order Number DE91633789. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Ultrathin discs were prepared from CaSO,:Dy(Tm)-teflon rods by 
cutting them with a microtom. The effect of cutting was studied ex- 
perimentally. It was found that the cutting does not affect the TL 
signal of the discs, so one will be able to irradiate the rod and cut 
it afterwards which means that this method can be applied in the 
dosimetry of boundaries or to establish the energy of beta radia- 
tion. Depth dose distribution measurements were carried out by 
irradiating the rods with beta sources. (K.A.) 5 refs.; 6 figs. 


21443 (LAL-90-25) Calibration of the DELPHI Time Projec- 
tion chamber (TPC) and measurement of the Z° parameters 
through its hadronic decays. Gros, M.H. Paris-11 Univ., 91 - Or- 
say (France). Lab. de l'Accelerateur Lineaire; Paris-11 Univ., 91 - 
Orsay (France). May 1990. 187p. (In French). Order Number 
DE91784525. Source: OSTI; NTIS (US Sales Only). 

The work presented in this thesis has been performed on the 
DELPHI experiment, at the CERN large electron-positron collider: 
LEP. At first, a review of the apparatus, the data taking and the 
trigger used in 1989 is done, and their performances are shown. 
Then a detailed presentation of the main charged detector, the 
Time Projection Chamber is done. Its reliability lies on a precise 
monitoring of the electric field and on a very good knowledge of the 
electron drift velocity in the gas (80% argon-20% methan). These 
two goals are achieved using ultraviolet nitrogen lasers which sim- 
ulate the crossing of particles through the detector. The complete 
sequence of operations is described, from the data taking up to the 
computation of the drift velocity (66.67 mm per microsecond). The 
second part of this work deals with the determination of the Z° 
resonance parameters. At first are described the theoretical expec- 
tations of the Standard Model and the radiative corrections which 
have to be taken into account in the hadronic Z° decays. Then the 
methods used for the computation of the luminosity and the selec- 
tion of the hadronic Z° decays are presented. By combining these 
two informations the experimental hadronic cross section is de- 
rived. A fit of the theoretical line shape allows us to determine the 
mass, the width and the Born cross section of the Z° resonance. 
Using constants given by the Standard Model one can exclude at 
fourth neutrino lighter than 37 GeV/c? at the 95% confidence level. 


21444 (LAPP-EXP-—8916) Large, real time detectors for so- 
lar neutrinos and magnetic monopoles. Gonzalez-Mestres, L. 
Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules Elementaires. Jan 1990. 7p. (CONF-8909410-: 
Workshop on Theoretical and Phenomenological Aspects of Under- 
ground Physics (TAUP), L’Aquila (Italy), 25-28 Sep 1989). Order 
Number DE91781442. Source: OSTI; NTIS (US Sales Only). 

We discuss the present status of superheated superconducting 
granules (SSG) development for the real time detection of mag- 
netic monopoles of any speed and of low energy solar neutrinos 
down to the pp region (indium project). Basic properties of SSG 
and progress made in the recent years are briefly reviewed. Possi- 
ble ways for further improvement are discussed. The performances 
reached in ultrasonic grain production at ~ 100 um size, as well as 
in conventional read-out electronics, look particularly promising for 
a large scale monopole experiment. Alternative approaches are 
briefly dealt with: induction loops for magnetic monopoles; scintilla- 
tors, semiconductors or superconducting tunnel junctions for a 
solar neutrino detector based on an indium target. 


21445 (LAPP-EXP-9002) Fast cryogenic detectors for neu- 
trinos and dark matter. Gonzalez-Mestres, L. Grenoble-1 Univ., 
74 - Annecy (France). Lab. de Physique des Particules Elemen- 
taires. Jan 1990. 7p. (CONF-8909410—: Workshop on Theoretical 
and Phenomenological Aspects of Underground Physics (TAUP), 
L’Aquila (Italy), 25-28 Sep 1989). Order Number DE91781441. 
Source: OSTI: NTIS (US Sales Only). 

We briefly review some recent developments on cryogenic de- 
tectors whose response is not entirely limited in speed by heat or 
phonon propagation through a macroscopic medium. Two subjects 
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are dealt with: (a) the use of superheated superconducting gran- 
ules (SSG) for nucleus recoil detection (dedicated to low energy 
neutrinos and WIMP dark matter); (b) a possible new generation of 
devices eventually able to perform particle identification (therefore 
improving background rejection), through simultaneous measure- 
ment of ionization and heat: luminescent bolometer, calorimetric 
ionization detector. 


21446 (LAPP-EXP-—9003) Physics prospects with super- 
heated superconducting granules detectors: Advantages and 
limitations, possible improvements and alternatives. Gonzalez- 
Mestres, L. Grenoble-1 Univ., 74 - Annecy (France). Lab. de 
Physique des Particules Elementaires. Mar 1990. 8p. (CONF- 
900183-: Rencontres De Moriond ‘90: mew and exotic 
phenomena, Les Arcs (France), 20-27 Jan 1990). Order Number 
DE91781440. Source: OSTI; NTIS (US Sales Only). 

The present status of superheated superconducting granules 
(SSG) detector development is briefly reviewed. Current problems. 
are dealt with and ways for further improvement are suggested. 
The SSG technique is compared with other recently proposed de- 
tectors in view of several physics experiments. 39 refs. - 


21447 (LBL-29061) Si(Li) detectors with thin dead layers 
for low energy x-ray detection. Rossington, C.S.; Walton, J.T.; 
Jaklevic, J.M. Lawrence Berkeley Lab., CA (USA). Oct 1990. 8p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-9010220—29: 1990 Institute of Electrical 
and Electronics Engineers (IEEE) nuclear science symposium, Ar- 
lington, VA (USA), 22-27 Oct 1990). Order Number DE91011875. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Regions of incomplete charge collection, or “dead layers”, are 
compared for Si(Li) detectors fabricated with Au and Pd entrance 
window electrodes. The dead layers were measured by character- 
izing the detector spectral response to x-ray energies above and 
below the Si Ka absorption edge. It was found that Si(Li) detectors 
with Pd electrodes exhibit consistently thinner effective Si dead lay- 
ers than those with Au electrodes. Furthermore, it is demonstrated 
that the minimum thickness required for low resistivity Pd elec- 
trodes is thinner than that required for low resistivity Au electrodes, 
which further reduces the signal attenuation in Pd/Si(Li) detectors. 
A model, based on Pd compensation of oxygen vacancies in the 
SiO. at the entrance window Si(Li) surface, is proposed to explain 
the observed differences in detector dead layer thickness. Elec- 
trode structures for optimum Si(Li) detector performance at low 
x-ray energies are discussed. 18 refs., 8 figs., 1 tab. 


21448 (LBL-30291) A study of signal generation and 
charge collection in a-Si:H diodes for radiation imaging. Fu- 
jieda, |. Lawrence Berkeley Lab., CA (USA). Oct 1990. 130p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. Order Number DE91010243. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Its high radiation resistivity and large-area capability are the ex- 
pected advantages of this material together with its ability to provide 
a front-end readout electronics in the vicinity of the sensor element. 
Electrons and holes created by incoming charged particles, X-rays, 
*y fays, are drifted by the electric field inside a-Si:H diodes and this 
carrier movement induces signal charges on electrodes. Charge 
collection and signal generation process are analyzed in terms of 
carrier mobilities, lifetimes and electric field. Charge collection in 
thick a-Si:H diodes is often limited by deep-level trapping of carri- 
ers during transit and a finite charge integration time required for 
single particle counting in some applications and sometimes by 
volume recombination of carriers for detecting heavily-ionizing par- 
ticles such as a particles. The charge collection process is also 
strongly affected by the non-uniform electric field profiles in a-Si:H 
diodes caused by the fixed space charges inside the material 
under reverse-bias. Signal generation due to a weak light pulse ir- 
radiating each end of a thick diode is measured as a function of a 
reverse-bias and it gives a valuable information about the fixed 
space charges. Field profiles can be manipulated by either doping, 
electrode geometry, or combination of both to improve the charge 
collection process. One can apply a higher reverse-bias on a diode 
with an equivalent thickness by providing buffer layers at each end 
of the diode and thus suppressing soft breakdown phenomena. X- 
ray detection with a good sensitivity is demonstrated by an a-Si:H 
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photodiode coupled to an evaporated Csi scintillator. The scintilla- 
tion quality of evaporated Cs! layers can be made almost identical 
to its single crystal counterpart. Fields of a-Si:H radiation detector 
application include high energy physics, medical imaging, materials 
science and life science. 78 refs., 68 figs., 11 tabs. 


21449 (LBL-30425) The EOS TPC analysis shell. Olson, 
D.L. Clinchfield Coal Co., Dante, VA (USA). Mar 1991. 10p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-910373-7: Conference on computing in 
high energy physics, Tsukuba (Japan), 11-15 Mar 1991). Order 
Number DE91011873. Source: OSTI; NTIS; GPO Dep. 

Key features of the general purpose event-based-data analysis 
shell (TAS) for the EOS TPC at LBL are described including the 
code development/code management procedures used. The archi- 
tecture is designed with a view towards a distributed and 
multi-processing environment. TAS is interfaced seamlessly with 
the CERN PAW program and provides a consistent environment for 
both on-line and off-line analysis. The data model used is relational 
tables and the data structure definitions are maintained in a com- 
mercial database (INFORMIX). The interface for analysis modules 
is specified and enhances group participation in the development 
process. The use of commercial database as a data dictionary for 
both the table definitions and parameters used in the TAS kernel is 
extremely useful and productive. 6 refs., 4 figs. 


21450 (LBL-30494) Summary of the working group 4: 
Hadron spectroscopy. Crowe, K.M. Lawrence Berkeley Lab., CA 
(USA). Mar 1991. 23p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00098 ;FG03-87ER40323. 
(CONF-900777-6: Workshop on science at the KAON factory, 
Vancouver (Canada), 23-28 Jul 1990). Order Number 
DE91012349. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is a summary of the working group 4 on hadron 
spectroscopy. The topics covered are: physics motivation; design 
of spectrometer; status of some existing hadron spectrometers; 
improvements to LASS; and arguments for/against a LASS-like de- 
sign. 


21451 (MPI-PAE/Exp.El—233) Test and further development 
of a silicon picsel detector tor detecting ionising radiation. 
Lechner, P. Max-Planck-institut fuer Physik und Astrophysik, 
Muenchen (Germany, F.R.). Werner-Heisenberg-inst. fuer Physik; 
Technische Univ. Muenchen, Garching (Germany, F.R.). Fakultaet 
fuer Physik. Dec 1990. 76p. (in German). Order Number 
DE91788630. Source: OSTI; NTIS (US Sales Only); INIS. 

The concept of a silicon detector with a MOSFET as an integrat- 
ing amplification element (DEP-MOSFET) is introduced. The 
method of functioning of different version and a picture cell (picsel) 
detector, which makes energy and location resolution possible, is 
discussed. Quantitative relationships which describe the operation 
of the component as a detector, and quantitative relationships for 
the energy resolution of a DEP-MOSFET are derived theoretically. 
Measurements provide the proof of the detection function of difter- 
ent versions and the confirmation of the results of the theoretical 
model. The excellent noise properties of DEP-MOSFET detectors 
with closed structure are pointed out. The further development of 
the explained detector concept by integration of a JFET as the 
amplifying element (here introduced in the form of a computer sim- 
ulation and quantitative relationships which describe the behaviour 
as a detector) promises progress with regard to energy resolution 
and radiation resistance, and offers the possibility of producing a 
picsel detector made from closed structures with little technological 
effort. (orig.). 


21452 (MPI-PAE/Exp.El.-234) Calibration of the ALEPH- 
TPC proportional chamber with reference to measurement of 
the ionisation (dE/dx). Pelikan, P. Max-Planck-institut fuer Physik 
und Astrophysik, Muenchen (Germany, F.R.). Werner-Heisenberg- 
Inst. fuer Physik; Technische Univ. Muenchen, Garching (Germany, 
F.R.). Fakultaet fuer Physik. Dec 1990. 82p. (In German). Order 
Number DE91788631. Source: OSTI; NTIS (US Sales Only); INIS. 

The ALEPH-TPC sectors were examined for local variations of 
the gas amplification factor. The measurements were carried out 
on a sector test rig, which used a radio-active Fe 55 source for this 
purpose. Determination of the accuracy of measurement of the test 





rig gave an uncertainty of measurement for the amplification fac- 
tors of the individual wires of 1%. The measured values were 
corrected for two effects: The calibration for different transmission 
characteristics of the individual electronic channels of the sector 
test rig and correction of the data for different capacitances of the 
sense wires compared to the mass of the sectors. The analysis of 
the measured values was carried out both depending on the num- 
ber of wires and along the wires, for each of the three types of 
sectors. It was found that the variation of the gain factor was be- 
tween 1.27% and 2.31% depending on the number of wires. This 
variation was between 0.55% and 1.01% along the wires. From 
this one can conclude that the manufacturing tolerances were 
largely complied with in production of the sectors. (orig.). 


21453 Method and apparatus for producing sharp chro- 
matic x-ray images of x-ray emitting objects. Thoe, R.S. To 
Dept. of Energy. 9 Jan 1990. USA Patent patent application 7- 
462,254. 39p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. Order Number DE91011563. 
Source: OSTI; NTIS; GPO Dep. 

Method and apparatus for producing sharp, chromatic, magnified 
images of X-ray emitting objects, are provided. The apparatus, 
which constitutes an X-ray microscope or telescope, comprises a 
connected collection of Bragg reflecting planes, comprised of either 
a bent crystal or a synthetic multilayer structure, disposed on and 
adjacent to a locus determined by a spherical surface. The individ- 
ual Bragg planes are spatially oriented to Bragg reflect radiation 
from the object location toward the image location. This is accom- 
plished by making the Bragg planes spatially coincident with the 
surtaces of either a nested series of prolate ellipsoids of revolution, 
or a nested series of spheres. The spacing between the Bragg re- 
flecting planes can be tailored to control the wavelengths and the 
amount of the X-radiation that is Bragg reflected to form the X-ray 
image. 7 figs. 


21454 (PNL-SA-18693) Low-background germanium spec- 
trometry: The bottom line. Brodzinski, R.L. (Pacific Northwest 


Lab., Richland, WA (USA)); Miley, H.S.; Reeves, J.H.; Avignone, 
F.T. Ill. Pacific Northwest Lab., Richland, WA (USA). Apr 1991. 


17p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-910422-3: International topical confer- 
ence on methods and applications of radioanalytical chemistry II 
(MARC-2), Kona, Hi (USA), 21-27 Apr 1991). Order Number 
DE91012824. Source: OSTI; NTIS; GPO Dep. 

A summary of various sources of background affecting germa- 
nium gamma-ray spectrometers and methods for eliminating each 
are discussed, along with practical cost/benefit ratios. Background 
contributed by samples generally defines practical levels for system 
background. The practical bottom line can be obtained for relatively 
modest costs. A realistic bottom line is attained in underground 
systems when the major contributions to the background come 
from cosmogenically produced ®°Ge and double-beta decay of 
76Ge in the detector. The true bottom line is reached with isotopi- 
cally enriched detectors that eliminate these two chemically 
inseparable radioactive impurities. Data from isotopically enriched 
detectors are presented. 9 refs., 6 figs. 

21455 (PNL-SA-18699) Low-background counting systems 
. Miley, H.S.; Brodzinski, R.L.; Reeves, J.H. Pacific 
Northwest Lab., Richland, WA (USA). Apr 1991. 20p. Sponsored 

USDOE, Washington, DC (USA). DOE Contract ACO06- 
76RLO01830. (CONF-910422-2: International topical conference on 
methods and applications of radioanalytical chemistry || (MARC-2), 
Kona, HI (USA), 21-27 Apr 1991). Order Number DE91012611. 
Source: OSTI; NTIS; GPO Dep. 

A comparison of special low-background germanium counting 
systems used at the Pacific Northwest Laboratory will be pre- 
sented. These vary from specially modified instruments in the 
laboratory to low-cosmic-exposure detectors operated deep under- 
ground. The underground detectors have copper cryostats 
completely electroformed from low-background copper. Electro- 
forming is a process analogous to zone refining in its ability to 
remove chemical impurities. Shielding techniques and their merit 
are compared as to difficulty and benefit. Active cosmic veto is di- 
rectly compared to passive overburden shielding. Special attention 
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is paid to cosmic activation of the cryostat and the germanium 
crystal itself. 7 refs., 6 figs., 1 tab. 


21456 (PNL-SA-19322) Recent developments and perfor- 
mance of survey instruments for the monitoring of weakly 
penetrating radiations. Swinth, K.L.; Sisk, D.R. Pacific Northwest 
Lab., Richland, WA (USA). May 1991. 26p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 
9105118-1: Workshop on skin dosimetry: radiological protection 
aspects of skin irradiation, Dublin (Ireland), 13-15 May 1991). Or- 
der Number DE91012928. Source: OSTI; NTIS; INIS; GPO Dep. 

Dose rate monitoring for weakly penetrating radiation is often at- 
tempted by modifying conventionally designed survey meters. This 
has led to an understanding of the requirements for such monitor- 
ing, but has not resulted in commercially available instruments 
which utilize this knowledge. Survey instruments that have internal 
corrections for source geometry have also been developed. Spec- 
trometers that separate beta radiation from photon radiation using 
coincidence techniques have been developed and are described. 
Contamination monitoring for some nuclides also involves monitor- 
ing of weakly penetrating radiation. Such monitoring requires the 
use of special counters and specialized techniques. 34 refs., 4 
figs., 4 tabs. 


21457 (SLAC-PUB-5471) Recent experience with back- 
grounds at the SLC. Jacobsen, R.; Band, H.; Barklow, T.; 
Bazarko, A.; Brown, K.; Burke, D.; Coupal, D.; DeStaebler, H.; Fu- 
jino, D.; Hearty, C.; Hertzbach, S.; Jaros, J.; Maruyama, T.; Tauchi, 
T.; Toge, N.; Turk, J.; Wagner, S.; Zeitlin, C. Stanford Linear Accel- 
erator Center, Menlo Park, CA (USA). May 1991. 2p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC03- 
76SF00515. (CONF-910505-93: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91012914. Source: OSTI; NTIS; INIS; GPO Dep. 

During the 1990 SLC/Mark Il runs, machine backgrounds visible 
in the new vertex detectors were studied. These detectors had ac- 
tive elements at radii from 3 to 17 cm and were subjected to 
backgrounds unique to linear colliders. We describe recent 
progress in identifying sources and developing control techniques. 
4 refs., 3 figs. 


21458 (SLAC-PUB-5518) Development of pixel detectors 
for SSC vertex tracking. Kramer, G. (Hughes Aircraft Co., El Se- 
gundo, CA (USA). Electro-Optical and Data Systems Group); Atlas, 
E.L.; Augustine, F.; Barken, O.; Collins, T.; Marking, W.L.; Worley, 
S.; Yacoub, G.Y.; Arens, J.F.; Jernigan, J.G.; Nygren, D.; Spieler, 
H.; Wright, M. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). Apr 1991. 11p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00515. (CONF-910340-33: 3. 
annual international industrial symposium on the super collider 
(SSC), Atlanta, GA (USA), 13-15 Mar 1991). Order Number 
DE91013276. Source: OSTI; NTIS; INIS; GPO Dep. 

A description of hybrid PIN diode arrays and a readout architec- 
ture for their use as a vertex detector in the SSC environment is 
presented. Test results obtained with arrays having 256 x 256 pix- 
els, each 30 um square, are also presented. The development of a 
custom readout for the SSC will be discussed, which supports a 
mechanism for time stamping hit pixels, storing their xy coordi- 
nates, and storing the analog information within the pixel. The 
peripheral logic located on the array, permits the selection of those 
pixels containing interesting data and their coordinates to be selec- 
tively read out. This same logic also resolves ambiguous pixel 
ghost locations and controls the pixel neighbor read out necessary 
to achieve high spatial resolution. The thermal design of the vertex 
tracker and the proposed signal processing architecture will also be 
discussed. 5 refs., 13 figs., 3 tabs. 


21459 (SSCL-348) Readout of overlapping events. Doren- 
bosch, J.; Botlo, M.; Fry, A.; Milner, C. Superconducting Super 
Collider Lab., Dallas, TX (USA). Jan 1991. 17p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-89ER40486. 
Order Number DE91013552. Source: OSTI; NTIS; INIS; GPO Dep. 

This article describes the search for a limited set of solutions to 
the problem of overlapping events in detectors. First we describe 
how non-overlapping events are treated. Next, we describe many 
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options for handling overlapping events and try to clarify the conse- 
quences. Finally, we try to distill coherent sets of rules. 13 figs. 


21460 (UCRL-JC—104111) Continuum x-ray gauging of 
mulitple-element materials. Lewis, D.L. (Lawrence Livermore 
National Lab., CA (USA)); Logan, C.M.; Gabel, M.R. Lawrence Liv- 
ermore National Lab., CA (USA). Feb 1991. 5p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-910399--3: American Society for Nondestructive Testing 
spring conference, Oakland, CA (USA), 18-22 Mar 1991). Order 
Number DE91011923. Source: OSTI; NTIS; GPO Dep. 

We have developed a system for elemental quantification of ma- 
terials with known constituents. It utilizes an x-ray tube to generate 
a photon spectrum and an energy-dispersive detector to measure 
the photon transmission of a material at selected energies. The 
abundance of each element is than iteratively extracted using char- 
acteristic attenuation coefficients and the material bulk density and 
thickness. 4 figs. 


21461 (UCRL-JC—105138) X-ray Tomographic Microscopy 
(XTM). Celeste, J. Lawrence Livermore National Lab., CA (USA). 
Oct 1990. 7p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. (CONF-9105166-5: 2. American 
Society for Nondestructive Testing (ASNT) on industrial computed 
tomography conference, San Diego, CA (USA), 20-24 May 1991). 
Order Number DE91011930. Source: OSTI; NTIS; GPO Dep. 

X-ray tomographic microscopy (XTM) is a high resolution, three 
dimensional computed tomography (CT) system with a spatial res- 
olution better that 0.005 mm. With this resolution it is now possible 
to image the microstructure of materials in millimeter-size samples. 
XTM_ differs from conventional optical and electron-beam 
microscopy in that the sample need not be harmed prior to charac- 
terization. There is no requirement for flat optical surfaces or thin 
sections. Materials are examined in their unaltered state. The 
three-dimensional imaging capability makes XTM ideally suited for 
materials research. In XTM, the x-ray attenuation coefficient at any 
location in a material is determined from a finite set of x-ray attenu- 
ation measurements (projection data) taken at different angles. The 
projection data is the transmitted x-ray intensity reaching a 
position-sensitive detector after passing through the sample. The 
data for reach angular view is stored and the three-dimensional im- 
age is generated by tomographic reconstruction techniques. The 
attenuation coefficient is directly related to material chemistry and 
density. High spatial resolution is required to provide microstructure 
information in the region of interest. 1 fig. 


21462 (UCRL-LR-106884) Model-based computed tomog- 
raphy for nondestructive evaluation. Azevedo, S.G. Lawrence 
Livermore National Lab., CA (USA). Mar 1991. 221p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-7405-ENG- 
48. Order Number DE91013462. Source: OSTI; NTIS; GPO Dep. 
X-ray Computer Tomography (CT) has become a routine medical 
diagnostic for cross-sectional imaging of the body. Yet, even with 
over two decades of experience in the medical field, CT technology 
is not routinely used in industrial settings for nondestructive evalua- 
tion (NDE). The sparsity of industrial CT systems is due not only to 
large initial capital costs, but also to several problems of a physical 
nature and a mathematical nature. in this research, we have taken 
a fresh look at the industrial CT imaging problem and present sev- 
eral major contributions to the field. Explicit relationships of the 
underlying mathematics, along with new properties, are summa- 
rized. Conventional methods of image reconstruction are then 
developed, and their strengths and limitations are established for 
practical industrial CT. New methods for geometry estimation from 
unreconstructed projection data are developed that are effective for 
both experimental and simulated data. A major study of image re- 
construction from incomplete measurements, a common problem 
plaguing industrial CT, is presented. First, previously proposed 
techniques are studied in the context of NDE, then a class of re- 
construction methods — the domain-iterative algorithms, some of 
which are new — is developed under a common framework and 
shown to have an infinite number of hybrid methods. Implementa- 
tion of domain-iterative methods is limited by computer 
requirements and by alignment accuracy between the data and 
models. New techniques for addressing these problems are pre- 
sented. A fast, parallel technique for computing Radon transform 
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and backprojection operations is described. Software simulations of 
this technique are tested, while a hardware implementation is on- 
going in a separate project. Future research areas in industrial CT 
are summarized. 208 refs., 54 figs., 8 tabs. 


21463 (UM-P-90/73) Electric and magnetic mirrors and 
grating for slowly moving neutral atoms and molecules. Opat, 
G.|. (Melbourne Univ., Parkville (Australia). School of Physics); 
Wark, S.J.; Hajnal, J.V.; Cimmino, A. Melbourne Univ., Parkville 
(Australia). School of Physics. [1990]. 25p. Order Number 
DE91633821. Source: OST!; NTIS (US Sales Only); INIS. 

Those atoms or molecules which happen to have positive Stark 
or Zeeman energies (by virtue of their internal quantum state) are 
repelled by regions of high electrostatic or magnetostatic energy 
density, respectively. Using electrostatic or magnetostatic fields, 
which are periodic in a plane, it is possible to construct mirrors and 
gratings for slow!y moving atoms and molecules. The theory of 
such devices is presented, together with some ideas for their fabri- 
cation. 10 refs., 4 figs. 


21464 (UM-P-90/96) X-ray focusing using square channel- 
capillary arrays. Chapman, H.N. (Melbourne Univ., Parkville 
(Australia). School of Physics); Nugent, K.A.; Wilkins, S.W. Mel- 
bourne Univ., Parkville (Australia). School of Physics. [1990]. 62p. 
Order Number DE91633822. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A class of imaging, condensing, and collimating devices for x- 
rays is investigated which is based on the use of an array of small 
channels of square cross-section. The focusing and collimating ef- 
fect arises from external reflection of near-grazing-incidence rays at 
the interior channel surfaces. Rays are redirected by being singly 
reflected from two orthogonal channel surfaces and are imaged 
from a source point to a square region with a side-length My + 1 
times that of the channel! side-length, where Mr is the transverse 
mangnification. The image and source locations are related by a 
thin lens formula. The point spread function and the efficiency of 
these focusing devices are calculated. Two energy regimes with 
different channel reflectivity characteristics are examined in detail: 
the hard-x-ray regime (E > 8 keV) and the soft-x-ray regime (E < 
200 eV). For these cases the efficiency of focusing x-rays depends 
only on the channel aspects ratio and reflectivity parameters. A 
discussion is made of channel plates of other configurations, such 
as arrays of rectangular channels. The results are supported by 
Monte Carlo simulations. 26 refs., 13 figs. 


4402 Radiation Effects on Instrument Components, 
instruments, or Electronic Systems 


Refer also to citation(s) 21223 


21465 (INIS-SU-250, pp. 30-34) Simulation of  self- 
detector burnup. Bozhenov, 1|.A.;  Kozlinskij, A.V. 
Tsentral'ny| Nauchno-lssledovatel’skij Inst. informatsii i Tekhniko- 
Ehkonomicheskikh Issiedovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1988. 76p. (in Russian). In Nuclear instrument 
engineering: _— Scientific-technical collection. Order Number 
DE91003103. Source: OSTI; NTIS (US Sales Only); INIS. 

Changes in the sensitivity of self-powered detectors (SPD) used 
in the systems of in-pile monitoring for measuring power distribu- 
tion in reactor cores are investigated. The mathematical model of 
SPD burnup and the SENSE program (FORTRAN-4, ES comput- 
ers) created on its basis are described. The conclusion is made 
that SPD sensitivity becomes individual characteristic in the pro- 
cess of reactor operation. 3 refs., 2 figs. 


4404 Well Logging Instrumentation 
Refer also to citation(s) 21606 


21466 (INIS-SU-250, pp. 64-68) Digital data transmission 
from multi-channel well logging Instruments. Evdokimov, A.V.; 
Karpukhin, O.A.;  Mel’nikov, V.V.  Tsentral’nyj Nauchno- 
issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (USSR). 1988. 





76p. (In Russian). In Nuclear instrument engineering: Scientific- 
technical collection. Order Number DE91003103. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A simple system of consecutive data transmission from a well- 
logging instrument by request from ground-based control panel is 
described. The system is developed and tested as part of a new 
logging equipment scale model in field conditions. The equipment 
comprises two types of instruments: (1) gamma spectrometric de- 
vice with four energy regions of pulse selection and device for 
electrologging using measurements of spontaneous polarization 
potential and apparent resistance of rocks; (2) analog gamma 
spectrometric device and neutron recording channel. Tests were 
conducted during logging of protecting and technological boreholes 
with KTSh-0.3 cable 400 m long. High amplitude of signals (10 V, 
100 mA) ensured a good noise-resistance of communication which 
is pronounced in the absence of false overshoots in well log. 3 
refs., 4 figs. 


21467 (PNL-SA-18876, pp. 67-74) Automation of geophys- 
ical surveys used in assessment of hazardous waste. Berven, 
B.A. (Oak Ridge National Laboratory, TN (USA)); Nyquist, J.E.; 
Blair, M.S.; Little, C.A.; Gammage, R.B. Pacific Northwest Lab., 
Richland, WA (USA). 1990. (CONF-891053-: 28. Hanford life sci- 
ences symposium on environmental monitoring, restoration and 
assessment: what have we learned?, Richland, WA (USA), 16-19 
Oct 1989). In Environmental monitoring, restoration and assess- 
ment: What have we leamed?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

We recently merged two technologies to automate the geophys- 
ical survey process. We used the terrain conductivity meter 
(Geonics EM-31) to measure subsurface conductivity and detect 
anomalies such as water-filled trenches or buried water or gas 
lines. An ultrasonic ranging and data system was developed to 
locate a surveyor in a specified are, using triangulation with ultra- 
sonic time-lapse positioning. The surveyors position was 
transmitted once per second to a microcomputer in the field. Simul- 
taneously, the instantaneous measurement taken by the surveyor’s 
portable instrument was transmitted to the microcomputer, using a 
radiofrequency link. Up to 3,600 paired measurements and loca- 
tions can be stored in the microcomputer for hourly analysis. This 
is a significant advance over conventional techniques because 
more data can be stored with fewer errors. Furthermore, the data 
can be analyzed in the field. Output from the analysis includes 
report-ready tables, two-dimensional contour plots, and three- 
dimensional mesh plots. These plots show areas of subsurface 
conductivity while investigators are in the field; additional data can 
be obtained (if necessary) quickly and cost-effectively. 


4405 Thermal Instrumentation 
Refer also to citation(s) 19949 


21468 (ECN-}-91-019) Application of optical pyrometry in 
the ceramic burner installation. Hoornstra, J. Netherlands En- 
ergy Research Foundation, Petten (Netherlands). Mar 1991. 64p. 
(in Dutch). Order Number DE91778826. Source: OSTI; NTIS (US 
Sales Only). 

To determine the temperature of the surface of the ceramic plate 
in the Keratest burner installation an optical pyrometer is applicated. 
Keratest is a water-cooled experimental facility which tests the per- 
formance of ceramic burner plates developed by the NKA (Dutch 
National Ceramic Atelier) of the Netherlands Energy Research 
Foundation. A pyrometer has been acquired based on an analysis 
of the most important aspects and specifications of pyrometers and 
based on comparative measurements. Several parameters which 
effect the results of the pyrometer have been investigated theoreti- 
cally and experimentally: impacts of transmission, absorption and 
emission of or on the signal to be detected, and the emission coef- 
ficient of the ceramic material. In particular attention is paid to the 
evaluation of an apparent emission coefficient, necessary for the 
‘accurate determination of the plate temperature in the small test 
facility. The most important experiences are described. The results 
carried out in 1990 are presented. 19 figs., 29 refs., 2 apps. 


21469 (ORNL/ATD-12) Rare-earth phosphors 
thermographic applications. Allison, S.W. (Oak Ridge National 
Lab., TN (USA)); Franks, L.A.; Borella, H.M.; Lutz, S.S.; Turley, 
W.D.; Noel, B.W.; Beasley, A. Oak Ridge National Lab., TN (USA). 
Apr 1989. 19p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC05-840R21400. Order Number DE91011082. 
Source: OSTI; NTIS; GPO Dep. 

Numerous phosphors with rare-earth dopants have emissions 
that are strongly dependent on temperature and are therefore use- 
ful for remote-temperature measurement, especially in moving, 
confined, or hazardous systems. The emission properties of vari- 
ous phosphors of this type were measured from room temperature 
to ~1,200°C, along with data relative to their stability under ther- 
mal cycling. For practical temperature monitoring applications, 
thermographic phosphors must remain relatively stable under the 
conditions they must experience during the measurement. One im- 
portant consideration then, is any change in fluorescent properties 
that might accompany temperature cycling. The phosphors that 
had the most stable behavior under cycling were La2O2S:Eu, 
YVO,:Eu, Y203:Eu, and YVO,:Dy. 7 refs., 11 figs., 1 tab. 


21470 Method and apparatus for millimeter-wave detection 
of thermal waves for materials evaluation. Gopaisami, N.; Rap- 
tis, A.C. To Dept. of Energy. 3 Nov 1989. USA Patent patent 
application 7-431,363. 17p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. Order Number 
DE91011671. Source: OSTI; NTIS; GPO Dep. 

This invention comprises a method and the apparatus for orient- 
ing an intensity modulated heating source toward a narrow spot on 
the surface of a material sample and monitoring the temperature 
variation in a narrow volume of material around the spot using a 
millimeter-wave radiometer. In an alternate embodiment, the inven- 
tion comprises a method and apparatus for orienting an intensity 
modulated heating source toward a relatively large surface area in 
a material sample and for obtaining the spatial temperature 
distribution of the heated sample using an aperture synthesis ra- 
diometer technique. 4 figs. 


4406 Optical instrumentation 


Refer also to citation(s) 21110, 21301, 21468, 21492, 21517, 
21522, 21807, 21832 


21471 (LA-12091-MS) Recovery of saturated video signals 
trom vidicons by dynamic cathode biasing. Yates, G.J. Los 
Alamos National Lab., NM (USA). May 1991. 25p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
Order Number DE91012402. Source: OSTI; NTIS; GPO Dep. 

Vidicons used for imaging of pulsed or transient light sources 
must instantaneously record gray-scale images on photoconductive 
targets. Typical targets, which store photocharge proportional to the 
varying light intensity in the optical image, have larger positive 
charge storage capacity than the negative charge available from 
the electron beam used for neutralizing the target during read-out. 
Therefore, the target has much higher dynamic range, typically 3 to 
5 times larger than the beam. The result is that several scans of 
the target are required to obtain all the charge from a fully-charged 
target. For applications where only one scan of the target is per- 
missible, this can result in reading the target data in saturated 
form, with the loss of gray-scale information. However, with dy- 
namic rebiasing of the vidicon cathode, the data can be recovered 
unsaturated. This technique is extremely powerful because it al- 
lows instantaneous adjustment after the target has been exposed 
to light pulses but before the target is read out. In effect, a real- 
time gain or sensitivity control function is implemented by the 
technique. Alternatively, the technique can be viewed as a means 
to dynamically select strategic portions of the vidicon transfer curve 
for immediate read-out, which otherwise would either be saturated 
if read out immediate read-out, which otherwise would either be 
saturated if read out immediately or would require several read- 
outs. Although only transient imaging applications (usually with 
single field read-out) are addressed, the technique should find ap- 
plication in conventional continuous read-write TV cameras. The 
principle of operation, associated circuitry, and examples of image 
retrieval are presented. 7 refs., 10 figs., 3 tabs. 
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21472 Piezoelectric measurement of laser power. Deason, 
V.A.; Johnson, J.A.; Telschow, K.L. To Dept. of Energy. 20 Nov 
1989. USA Patent patent application 7-438,378. 18p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC07-761D01570. 
Order Number DE91011663. Source: OSTI; NTIS; GPO Dep. 

A method for measuring the energy of individual laser pulses or 
a series of laser pulses by reading the output of a piezoelectric 
(PZ) transducer which has received a known fraction of the total 
laser pulse beam. An apparatus is disclosed that reduces the inci- 
dent energy on the PZ transducer by means of a beam splitter 
placed in the beam of the laser pulses. 4 figs. 


21473  Photodetector having high speed and sensitivity. 
Morse, J.D.; Mariella, R.P. Jr. To Dept. of Energy. 1 Dec 1989. 
USA Patent patent application 7-444,339. 31p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
Order Number DE91011659. Source: OSTI; NTIS; GPO Dep. 

The present invention provides a photodetector having an advan- 
tageous combination of sensitivity and speed; it has a high 


sensitivity while retaining high speed. In a preferred embodiment, ~ 


visible light is detected, but in some embodiments, x-rays can be 
detected, and in other embodiments infrared can be detected. The 
present invention comprises a photodetector having an active 
layer, and a recombination layer. The active layer has a surtace 
exposed to light to be detected, and comprises a semiconductor, 
having a bandgap graded so that carriers formed due to interaction 
of the active layer with the incident radiation tend to be swept 
away from the exposed surface. The graded semiconductor mate- 
rial in the active layer preferably comprises Al,_,Ga,As. An 
additional sub-layer of graded In;_,GayAs may be included be- 
tween the Al,_,GaxAs layer and the recombination layer. The 
recombination layer comprises a semiconductor material having a 
short recombination time such as a defective GaAs layer grown in 
a low temperature process. The recombination layer is positioned 
adjacent to the active layer so that carriers from the active layer 
tend to be swept into the recombination layer. In an embodiment, 
the photodetector may comprise one or more additional layers 
stacked below the active and recombination layers. These 
additional layers may include another active layer and another re- 
combination layer to absorb radiation not absorbed while passing 
through the first layers. A photodetector having a stacked configu- 
ration may have enhanced sensitivity and responsiveness at 
selected wavelengths such as infrared. 10 figs. 


21474 Laminated foil collimator. Steinmeyer, P.A. To Dept. of 
Energy. 7 Feb 1990. USA Patent patent application 7-476,238. 
12p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP03533. Order Number DE91011583. Source: OSTI; 
NTIS; GPO Dep. 

A collimator comprises at least one, preferably a plurality of 
radiation transmission layers, and radiation attenuating layers posi- 
tioned on opposite sides of each transmissive layer. The layers are 
preferably coplanar. A laminated construction of the collimator 
provides for a small, low cost, precise collimator. In addition, a two- 
dimensional collimator comprises two such collimating devices 
positioned so that their respective collimating planes are perpendic- 
ular. 3 figs. 


21475 (SAND-90-2533) An evaluation of monochrome 
solid-state video cameras. Greenwoll, D.A. Sandia National 
Labs., Albuquerque, NM (USA). Apr 1991. 99p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
Order Number DE91012368. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report discusses the parameters used to select and evalu- 
ate monochrome (black and white) solid-state imager closed circuit 
television cameras used in perimeter video assessment systems. 
Ten current-production makes and models of cameras were evalu- 
ated for sensitivity, resolution, and image quality. Comparisons in 
these parameters were made to thermionic image-tube cameras. 
16 refs., 2 figs., 16 tabs. 


21476 (SAND-91-1056C) A controlled dispersion parallel 
wavelength x-ray spectrometer for electron microscopy. Fiori, 
C.E. (National Inst. of Standards and Technology, Gaithersburg, 
MD (USA). Chemical Science and Technology Lab.); Wight, S.A.; 
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Romig, A.D. Jr. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC04-76DP00789. (CONF-910872—4: 25. annual Mi- 
crobeam Analysis Society meeting, San Jose, CA (USA), 4-9 Aug 
1991). Order Number DE91012011. Source: OSTI; NTIS; GPO 
Dep. 

This paper describes a new technique for the detection of x-rays 
in electron column instruments used in microanalysis. In electron 
column instruments, the point source of x-rays is produced by the 
interaction of a focused electron beam with the sample. Neither of 
the conventional methods, wavelength dispersive (WDS) nor en- 
ergy dispersive (EDS) based spectrometry, is optimized for low Z 
element quantitative analysis. In WDS applications, where the ana- 
lyte elements are Be through P, chemical effects complicate the 
X-ray measurement process. Peak positions and shapes are al- 
tered, sometimes very strongly, by the electron configurations of 
the analyte atoms and neighboring atoms. In these cases, the ideal 
spectrometer would profile the peak and some small amount of 
continuum on either side of the peak such that an accurate peak 
area could be calculated. Present WDS spectrometers are serial in 
nature and cannot directly measure peak areas, often causing er- 
rors in the determination of light element concentrations. Bastin and 
co-workers have developed an elegant method to provide accurate 
area determinations, using the serial spectrometer, by a three point 
procedure. The parallel wavelength dispersive spectrometer 
(PWDS) we propose here is ideally suited for those applications. 


21477 (UCRL-JC—105345) WFOV star tracker camera. 
Lewis, |.T. (OCA Applied Optics, Garden Grove, CA (USA)); Lede- 
buhr, A.G.; Axelrod, T.S.; Kordas, J.F.; Hills, R.F. Lawrence 
Livermore National Lab., CA (USA). Apr 1991. 13p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-910450—11: SPIE international symposium on optical engi- 
neering and photonics in aerospace sensing, Orlando, FL (USA), 
1-5 Apr 1991). Order Number DE91012776. Source: OSTI; NTIS; 
GPO Dep. 

A prototype wide-field-of-view (WFOV) star tracker camera has 
been fabricated and tested for use in spacecraft navigation. The 
most unique feature of this device is its 28° x 44° FOV, which 
views a large enough sector of the sky to ensure the existence of 
at least 5 stars of my, = 4.5 or brighter in all viewing directions. The 
WFOV requirement and the need to maximize both collection aper- 
ture (F/1.28) and spectral input band (0.4 to 1.1 um) to meet the 
light gathering needs for the dimmest star have dictated the use of 
a novel concentric optical design, which employs a fiber optic 
faceplate field flattener. The main advantage of the WFOV configu- 
ration is the smaller star map required for position processing, 
which results in less processing power and faster matching. Addi- 
tionally, a size and mass benefit is seen with a larger FOV/smaller 
effective focal length (efl) sensor. Prototype hardware versions 
have included both image intensified and un-intensified CCD cam- 
eras. Integration times of < 50 msec have been demonstrated with 
both the intensified and un-intensified versions. 3 refs., 16 figs. 


21478 (UCRL-JC—107052) High resolution imaging with 
multilayer soft x-ray, EUV and FUV telescopes of modest aper- 
ture and cost. Walker, A.B.C. Jr. (Stanford Univ., CA (USA). 
Center for Space Science and Astrophysics); Lindblom, J.F.; Timo- 
thy, J.G.; Hoover, R.B.; Barbee, T.W. Jr.; Baker, P.C.; Powell, F.R. 
Lawrence Livermore National Lab., CA (USA). Apr 1990. 16p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. (CONF-910450—-9: SPIE international symposium 
on optical engineering and photonics in aerospace sensing, Or- 
lando, FL (USA), 1-5 Apr 1991). Order Number DE91012085. 
Source: OSTI; NTIS; GPO Dep. 

The development of multilayer reflective coatings now permits 
soft x- ray, EUV and FUV radiation (AA ~ 40A-2000A) to be 
efficiently imaged by conventional normal incidence optical configu- 
rations. Telescopes with quite modest apertures (~0.1-0.5 meters) 
can, in principle, achieve images with resolutions (~0.1 arc- sec- 
ond or better) which would require apertures of 1.25 meters or 
more at visible wavelengths. We review the progress which has 
been made in developing compact telescopes for ultra-high resolu- 
tion imaging of the sun at soft x-ray, EUV and FUV wavelengths, 
including laboratory test results and astronomical images obtained 





with rocket- borne multilayer telescopes. We discuss the factors 
which limit the resolution which has been achieved so far, and the 
problems which must be addressed to attain, and surpass the 0.1 
arc-second level. We also describe the application of these tech- 
nologies to the development of solar telescopes for future space 
missions. 64 refs., 5 figs., 1 tab. 


21479 (UCRL-JC—107118) Reflection mask technology for 
soft x-ray projection lithography. Hawryluk, A.M. (Lawrence Liv- 
ermore National Lab., CA (USA)); Ceglio, N.M.; Pillion, D.W.; 
Gaines, D.P.; Browning, R.; Pease, R.F.; Stewart, D.; Economou, 
N. Lawrence Livermore National Lab., CA (USA). Apr 1991. 8p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. (CONF-9104203—2: Soft-x-ray projection lithography 
topical meeting, Monterey, CA (USA), 10-12 Apr 1991). Order Num- 
ber DE91012561. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Soft X-ray Projection Lithography (SXPL) may be used to fabri- 
cate high resolution structures for future integrated circuits. This 
technique will use a reflection mask which is a substrate coated 
with an x-ray multilayer mirror and patterned with a thin (~50 nm) 
layer of x-ray absorber. Mask patterning processes must not de- 
grade the reflectivity of the x-ray mirror and mask repair techniques 
must be developed. The technical challenges of conventional re- 
flecting optical imaging system designs are severe and mask 
technology can have a significant impact on this issue. Specifically, 
innovative mask designs can reduce the complexity of the optical 
system by decreasing the number of mirrors and replacing as- 
pheric optical surfaces with spherical surfaces. We have developed 
a technique, called Encoded Mask Lithography, with which we 
have designed an optical system which uses only two (spherical) 
imaging mirrors and has <100 nm spatial resolution, negligible dis- 
tortion and >30 mm diameter field of view. 11 refs., 9 figs. 
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21480 Geophysical imaging method utilizing backpropagea- 


tion and zeroth-order approximation. Witten, A.J. To 
Dept. of Energy. 12 Sep 1989. USA Patent patent application 7- 
406,396. 27p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC05-840R21400. Order Number DE91011618. 
Source: OSTI; NTIS; GPO Dep. 

A method is provided for determining, under field conditions and 
in near-real time, an image of a geophysical objective under the 
ground in a geophysical medium, utilizing a zeroth order phase ap- 
proximation implemented with first signal-to-detector arrival times 
for a plurality of signal transmitters transmitting signals through the 
geologic medium and the geologic objective to a plurality of signal 
receivers, disposed adjacent to the geologic objective in a prede- 
termined manner. 9 figs. 
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Refer also to citation(s) 19528, 19577, 19745, 20275, 20404, 
20660, 20692, 20703, 20880, 20901, 20920, 20923, 21106, 21109, 
21227, 21308, 21566, 22387 


21481 (DOE/ER-0484P, pp. 129-130) New tool for waste 
management, farming, and environmental research: Electro 
optic liquid sensor. USDOE Office of Energy Research, 
Washington, DC (USA). Jan 1991. In Technology ’90. Accomplish- 
ments in technology transfer from DOE and its laboratories. 192p. 
Order Number DE91005072. Source: OSTI; NTIS; INIS. 

A small, inexpensive device that detects and measures liquid 
present in soil, sand, cement, or other porous materials can help 
protect the groundwater used for drinking and irrigation by enabling 
environmental researchers and managers of waste storage sites to 
detect the onset of underground leaks or monitor the severity of 
existing spills, leaks, and the progress of remediation measures. 
Data provided by the electro-optic liquid sensor developed at Pa- 
cific Northwest Laboratory (PNL) can also help farmers optimize 
the application of irrigation water to crops. The amount of light 
passing from the light-emitting diode through the disk to a light de- 
tection cell increases in proportion to the amount of liquid held in 
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the pores of the disk. The capillary pressure of the liquid that en- 
ters the disk also equals the capillary pressure of the liquid in the 
porous material surrounding the sensor. For this reason, the elec- 
trical signal generated by the sensor can be calibrated to detect 
not only the presence of a liquid phase, but also the amount of liq- 
uid. The electro-optic liquid sensor costs less, lasts longer, and is 
more accurate than gypsum blocks traditionally used to measure 
soil water content for agricultural purposes. The PNL sensor is also 
simpler and less expensive than comparable technologies. Further- 
more, no commercially available in-situ sensor can detect 
immiscible organic liquids in unsaturated ground between the soil 
surface and the aquifer. By detecting organics in the liquid phase, 
the PNL sensor can help identify long-term sources of groundwater 
pollution that must be located and monitored to ensure that reme- 
diation has been complete. The PNL sensor is currently being 
used by researchers studying the migration of organic fluids in the 
subsurface environment and developing methods to reduce or re- 
mediate the ecological effects. 1 fig. 


21482 (DOE/ER-0484P, pp. 136-137) Monitoring water con- 
tamination: Remote sensing module. USDOE Office of Energy 
Research, Washington, DC (USA). Jan 1991. In Technology ’90. 
Accomplishments in technology transfer from DOE and its laborato- 
ries. 192p. Order Number DE91005072. Source: OSTI; NTIS; INIS. 

Ames Laboratory (Ames) chemists have developed a portable 
pH-measuring device that detects hydrogen ions 10 times faster 
than most other systems. Based on solid-state components that 
measure changes in an optical sensor, the device incorporates the 
use of fiber optics, which makes it useful for remote applications. 
These features give the Ames instrument significant advantages in 
environmental and biomedical applications. It is especially well 
suited for testing water quality, studying acid rain, and monitoring 
illegal discharges of wastes. The optical sensor consists of a trans- 
parent base (glass or fiber optic) that is coated with a polymer film 
to which a dye has been affixed. When the sensor is immersed in 
a sample, the dye changes color in response to pH changes. Visi- 
ble light from a spectrometer is passed through the sensor to 
measure the intensity of the color change, which gives a quantita- 
tive measure of the hydrogen ion concentration. Although scientists 
have been developing optical sensors for about 10 years, the re- 
sponse time of most systems is still somewhat slow (from several 
seconds to 10 minutes). Through basic research studies, Ames 
scientists developed a polymer and dye combination that gave an 
extremely fast response time - on the order of a few seconds. By 
attaching the polymer/dye to the end of fiber optics, they created a 
sensor that could also be used for remote analyses. A patent appli- 
cation has been filed for the sensor, and Ames researchers are 
continuing their work in this area by creating new sensor films that 
will measure broader pH ranges and also other types of ions. The 
fast response time of the sensor also makes it a promising analyti- 
cal device for various industrial processes, where acidity affects the 
quality of feedstocks, and in clinical work, where the pH of blood 
may indicate the presence of certain gases. 


21483 (DOE/ET/10815—-157) A PC based frequency domain 
LV processor. Layne, T.C.; Giel, T.V. Jr.; Clippard, R.L. Ten- 
nessee Univ., Tullahoma, TN (USA). Space inst. [1991]. 17p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-79ET10815. (CONF-910861-1: 4. international conference 
on laser anemometry, Cleveland, OH (USA), 5-9 Aug 1991). Order 
Number DE91009056. Source: OSTI; NTIS; GPO Dep. 

A PC based laser Doppler velocimeter (LV) data system was de- 
veloped. The data system uses frequency domain processing for 
multiple component LV individual signal realization. The system is 
based on a standard add in board for IBM PC’s which has a tran- 
sient digitizer and programmable digital signal processor (DSP) on 
board. Custom software written for both the general purpose DSP 
and the PC is described. The DSP is programmed to implement the 
frequency domain LV signal processor and the PC is programmed 
to provide a user interface and data archiving capability. The 
resulting data system is a low cost alternative to dedicated com- 
mercial velocimeter signal processors. Furthermore, the general 
purpose utility of the PC is still available when LV signal acquisition 
and processing is not active. Typical optical signal data processing 
is presented to illustrate data system performance. 5 refs., 7 figs. 
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21484 (DOE/MC/25159-2984) Research and development 
entitled smart structures for fossil energy applications: Final 
report. Claus, R.O. Virginia Polytechnic Inst. and State Univ., 
Blacksburg, VA (USA). Dec 1990. 116p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC21-89MC25159. Order 
Number DE91002064. Source: OSTI; NTIS; GPO Dep. 

Two different fiber optic sensors were considered for use in ce- 
ramic cross flow filters. The intensity-based sensor was tested with 
a great degree of success. Even with a computerized data acquisi- 
tion system, the intensity-based sensor was unable to achieve the 
resolution of the Fabry-Perot sensor. Another drawback of the in- 
tensity sensor is the hysteresis behavior observed over cyclic 
variation of temperature. We have determined that extrinsic Fabry- 
Perot fiber optic sensors can be used to measure thermal strains 
in ceramic cross-flow filters with accuracies of 0.1 um/m. The sin- 
gle ended approach of the reflective Fabry-Perot sensors is well 
suited for high thermal strain measurements; the results obtained 
show that the output of the fiber sensor tracks the temperature 
changes exactly as expected and shows no noticeable time lag be- 
tween the measurand and the output signal. Sapphire fibers were 
manufactured with silica claddings and their spectral attenuation 
was measured. An intensity based sensor using sapphire fibers 
was fabricated and its performance calibrated. The success of the 
Fabry-Perot sensor has proved that such fiber optic sensors are 
ideally suited for “smart structures” in fossil energy applications. 11 
refs., 43 figs. 


21485 (DOE/PC/90180-T1) A rheometer for measuring the 
material moduli for granular solids: Quarterly report. Ra- 
jagopal, K.R. Pittsburgh Univ., PA (USA). Dept. of Mechanical 
Engineering. [1991]. 8p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC22-91PC90180. Order Number 
DE91012897. Source: OSTI; NTIS; GPO Dep. 

In this quarterly report, we discuss the progress that has been 
made with regard to our research on an experimental method for 
characterizing the material properties of granular solids. We have 
proposed to build an orthogonal rheometer which consists of two 
disks rotating with the same angular speed about distinct axes. By 
measuring the forces and the torque acting on the top and bottom 
disks and correlating them with the theoretical expressions for the 
tractions and moment, we can characterize the properties of the 
material that is placed between the disks. The above described 
technique draws upon a method devised for measuring the proper- 
ties of viscoelastic solids and fluids. 2 refs., 1 fig. 


21486 (ORNL/FTR-3902) [Development and evaluation of 
new instrumentation in field-emission electron microscopy): 
Foreign trip report, April 2, 1991—April 12, 1991. Allard, L.F.; 
Nolan, T.A. Oak Ridge National Lab., TN (USA). 8 May 1991. 9p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91012212. Source: OSTI; 
NTIS; GPO Dep. 

The travelers visited the JEOL factory in Tokyo, the Hitachi Ad- 
vanced Research Laboratory in Hatoyama, and the Hitachi Naka 
Works in Katsuta, Japan. Prior to the Japan portion of the trip, the 
travelers presented invited seminars at the Agency for Defense 
Development laboratories in Taejeon, Korea. These seminars de- 
scribed ceramics research in the US and at ORNL, the nature of 
the User Program at the HTML, and the use of high-resolution 
electron microscopy in the characterization of ceramic materials. At 
the JEOL factory, the travelers assessed the performance of the 
prototype of the 200-kV FEG TEM soon to be introduced by JEOL, 
and received details of JEOL’s current developmental efforts in 
electron holography. The visit to the new Advanced Research Lab- 
oratory, recently opened by Hitachi, permitted the travelers to 
discuss the optics of the Hitachi FEG instrument with experts at 
that facility and to receive demonstrations on experimental tech- 
niques in electron holography. A day at the Hitachi Naka Works 
permitted the travelers to make specific measurements on other 
competitive instruments so that the most appropriate instrument 
can be chosen for future purchase. 


21487 Phase measurement system using a dithered clock. 
Fairley, C.R.; Patterson, S.R. To Dept. of Energy. 17 Mov 1989. 


USA Patent patent application 7-437,575. 33p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
Order Number DE91011664. Source: OSTI; NTIS; GPO Dep. 

In interferometry, a reference signal is compared to a measured 
signal. The difference between the frequencies of these two signals 
is used to determine the velocity of an object. The phase differ- 
ence between these two signals is used to determine the position 
of the object. The invention relates to an apparatus used to 
precisely measure cumulative phase differences between high fre- 
quency signals. The invention would also be useful in areas 
outside of interferometry, wherever precision measurements of cu- 
mulative phase differences between high frequency signals is 
desired. This paper presents a phase measurement system which 
measures the phase shift between two signals by dithering a clock 
signal and averaging a plurality of measurements of the phase dif- 
ferences between the two signals. 3 figs. 


21488 In-line rotating capacitive torque sensor. Kronberg, 
J.W. To Dept. of Energy. 8 Jan 1990. USA Patent patent applica- 
tion 7-461,962. 23p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC09-76SR00001. Order Number 
DE91011567. Source: OSTI; NTIS; GPO Dep. 

A method and apparatus for measuring torques developed along 
a rotating mechanical assembly comprising a rotating inner portion 
and a stationary outer portion. The rotating portion has an 
electrically-conductive flexing section fitted between two coaxial 
shafts in a configuration which varies radially in accordance with 
applied torque. The stationary portion comprises a plurality of con- 
ductive plates forming a surface concentric with and having a 
diameter slightly larger than the diameter of the rotating portion. 
The capacitance between the outer, nonrotating and inner, rotting 
portion varies with changes in the radial configuration of the rotat- 
ing portion. Signal output varies approximately linearly with torque 
for small torques, nonlinearly for larger torques. The sensor is 
preferably surrounded by a conductive shell to minimize electrical 
interference from external sources. 8 figs. 


21489 (SAND-90-0740C) X-ray spatial resolution at inter- 
mediate voltages: an assessment by massively parallel Monte 
Carlo electron traject simulation. Romig, A.D. Jr.; Michael, J.R.; 
Goldstein, J.|. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 24p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC04-76DP00789. (CONF-910870-14: 49. Electron Mi- 
croscopy Society of America (EMSA) annual meeting; 25. annual 
Microbeam Analysis Society meeting, San Jose, CA (USA); San 
Jose, CA (USA), 4-9 Aug 1991; 4-9 aug 1991; CONF-910872-6). 
Order Number DE91012018. Source: OSTI; NTIS; GPO Dep. 

The best approach to the characterization of spatial resolution 
under various conditions is through the use of massively parallel 
Monte Carlo electron trajectory simulation. It is the objective of this 
work to investigate systematically the spatial resolution in multi- 
phase materials at intermediate voltages as a function of beam 
size, specimen thickness and electron beam energy by massively 
parallel Monte Carlo electron trajectory simulation. To provide a 
baseline for comparison, electron scattering in single phase homo- 
geneous specimens has also been examined. Electron scattering 
in single phase specimens and the fundamental definition of spatial 
resolution is discussed in more detail in the paper by Williams, et. 
al. 


21490 (SAND-90-2690C) Monitoring structural response in 
pressurized environments: Part 1, Instrumentation techniques. 
Roach, D.P.; Dorrell, L.R. Sandia National Labs., Albuquerque, NM 
(USA). [1991]. 18p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC04-76DP00789. (CONF-910602—42: American 
Society of Mechanical Engineers (ASME) pressure vessels and 
piping conference, San Diego, CA (USA), 23-27 Jun 1991). Order 
Number DE91012654. Source: OSTI; NTIS; GPO Dep. 

There are various methods which can be used to monitor the 
structural response of pressure vessels, submerged pipelines, 
deep sea vehicles, submarines and offshore structures. Numerous 
experimental techniques have been developed at Sandia National 
Laboratories in order to measure the strain, displacement and ac- 
celeration of a structural member. These techniques have been 
successfully implemented in adverse environments of 2500 PSI 
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and 300°F. This paper discusses the performance of various in- 
strumentation schemes, the environmental protection of these 
diagnostics under pressure, and the means by which data are ex- 
tracted from a closed pressure system. In a separate paper — Part 
2: Applications — specific hydrostatic and dynamic pressure tests 
are used to demonstrate how these techniques are employed, the 
problems encountered, and the importance of the data obtained. It 
has been shown that the effect of fluid pressure on a strain gage 
response is linear and, therefore, actual strain can be calculated 
from the indicated strain. One particular compensation technique, 
which simultaneously eliminates the effects of temperature and 
pressure, is described here. 10 refs., 7 figs. 
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Refer also to citation(s) 21641, 22384 


21491 (ANL/EAIS/TM-44) The effects of aircraft noise at 
Williams Air Force Base Auxiliary Field on residential property 
values. Morey, M.J. Argonne National Lab., IL (USA). Nov 1990. 
18p. Sponsored by Department of Defense, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. Order Number 
DE91011425. Source: OSTI; NTIS; GPO Dep. 

This report considers the environmental consequences of moving 
the flight training operations of the US Air Force’s 82nd Flying 
Training Wing from the auxiliary airfield, Coolidge-Florence Munici- 
pal Airport (CFMA), to a more remote location in Pinal County, 
Arizona. It examines how actual noise from touch-and-go flights of 
T-37 aircraft and perceived (anticipated) noise affect the market 
value of residential property near CFMA. Noise, measured by a 
noise index, is correlated with market values through a regression 
analysis applied to a hedonic price model of the Coolidge-Florence 
housing market. Prices and characteristics of 42 residential proper- 
ties sold in 1987 and 1988 were used to estimate a perceived 
noise effect. The report finds that the coefficient on the measure of 
perceived noise, based on the noise exposure forecast (NEF) in- 
dex, is statistically insignificant, even though the sign and value are 
consistent with those estimated in other studies. It concludes that 
current flights do not have a significant effect on residential prop- 
erty values, partially because there is no housing near CFMA. This 
and larger studies indicate that flight operations at a new auxiliary 
airfield would not affect property values if runways were at least 
12,000 feet away from housing. 12 refs., 2 tabs. 


21492 (EGG-10617-1127) The in-flight calibration of a 
helicopter-mounted Daedalus multispectral scanner. Balick, 
L.K. (EG and G Energy Measurements, inc., Las Vegas, NV 
(USA)); Golanics, C.J.; Shines, J.E.; Biggar, S.F.; Slater, P.N. EG 
and G Energy Measurements, Inc., Las Vegas, NV (USA). [1991]. 
10p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC08-88NV10617. (CONF-910450—12: SPIE international sympo- 
sium on optical engineering and photonics in aerospace sensing, 
Orlando, FL (USA), 1-5 Apr 1991). Order Number DE91013054. 
Source: OSTI; NTIS; GPO Dep. 

A convenient way that has been used to calibrate, in-flight, a 
helicopter-mounted Daedalus multispectral scanner is described. It 
used four large canvas panels laid out in a square with a 
Spectralon panel as a reference. A calibrated Barnes modular mul- 
tispectral radiometer, carried on a 2.2-m boom was rotated around 
a 2.5-m high tripod at the center of the square. The radiometer 
sampled the four large panels and the Spectralon panel once 
every two minutes. Atmospheric spectral transmittance measure- 
ments were made using a filter radiometer on an autotracking 
mount during the morning of the flight. The reflectance and optical 
depth data were used in an atmospheric radiative transfer code to 
predict the spectral radiances at the scanner. The calibration was 
completed by comparing the image digital counts to the predicted 
spectral radiances. 7 refs., 2 figs., 5 tabs. 


21493 (LA-UR-91-1117) Air combat environment test and 
evaluation facility and the development of the offensive sen- 
sors laboratory. Lee, K. (Los Alamos National Lab., NM (USA)); 
Hannon, K.; Macone, D. Los Alamos National Lab., NM (USA). Apr 


1991. 13p. Sponsored by Department of Defense, Washington, DC 
(USA). DOE Contract W-7405-ENG-36. (CONF-9104232-1: 4. joint 
service test technology symposium (TTS), Laurel, MD (USA), 8-11 
Apr 1991). Order Number DE91011398. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Recent combat experience has brought to light a critical need to 
assess the mission effectiveness of Naval aviation weapons sys- 
tems and vehicles against a myriad of new threats. Flight testing is 
the primary source of data on the effectiveness of our aircraft and 
weapons, but flight testing is costly and limited to only a few of the 
most crucial questions. Flight testing is also inherently a public 
event; it can be observed with impunity. Hence, flight testing is 
patently unsatisfactory for dealing with many issues related to na- 
tional security interests. Senior decision-makers in the DoD require 
objective, quantitative assessments of the effectiveness of our 
weapons and people against literally thousands of possible 
combinations of threat and contingency planning conditions. A rev- 
olutionary approach is needed to obtain the requisite data. The 
Naval Air Test Center (NATC) has begun to develop an innovative 
system, known as the Air Combat Environment Test and Evalua- 
tion Facility (ACETEF), to meet this need. ACETEF is a fully 
integrated ground test facility that will use state-of-the-art simula- 
tion and stimulation techniques to provide test scenarios, which will 
reproduce the conditions of actual combat. This is being accom- 
plished by integration of existing laboratories and development of 
new laboratories such as the Communications, Navigation and 
identification (CNI) Laboratory and the Offensive Sensors Labora- 
tory (OSL). This paper will describe ACETEF and the OSL 
development effort. 1 ref., 2 figs. 


21494 Firearm equipped with live round inhibiting means 
and method of making same. Baehr, D.G. To Dept. of Energy. 12 
Oct 1989. USA Patent patent application 7-420,411. 17p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC08-88NV10617. Order Number DE91011706. Source: OSTI; 
NTIS; GPO Dep. 

A firearm is disclosed having live round inhibiting means 
mounted in the barrel of the firearm which permits a blank car- 
tridge to be loaded into a firearm and fired while preventing the 
loading and firing of a live round. The live round inhibiting means 
comprise shaft means mounted in the barre! of the firearm and 
which extends a sufficient length into the barrel at a point just be- 
yond the chamber portion of the firearm to engage the bullet 
portion of a live round to prevent it from properly chambering, while 
permitting a blank cartridge to be loaded into the firearm and fired 
without engaging the live round-inhibiting shaft means. 9 figs. 


21495 Constrained ceramic-filled polymer armor. Sandstrom, 
D.J.; Calkins, N.C.; Gac, F.D. To Dept. of Energy. 3 Jan 1990. 
USA Patent patent application 7-460,478. 20p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
Order Number DE91011573. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

An armor system in which a plurality of constraint cells are 
mounted on a surface of a substrate, which is metal armor plate or 
a similar tough material, such that the cells almost completely 
cover the surface of the substrate. Each constraint cell has a 
projectile-receiving wall parallel to the substrate surface and has 
sides which are perpendicular to and surround the perimeter of the 
receiving wall. The cells are mounted such that, in one embodi- 
ment, the substrate surface serves as a sixth side or closure for 
each cell. Each cell has inside of it a plate, termed the front plate, 
which is parallel to and in contact with substantially all of the inside 
surface of the receiving wall. The balance of each cell is com- 
pletely filled with a projectile-abrading material, which is a ceramic 
material in particulate form dispersed in a polymeric matrix. 5 figs. 


21496 (SAND-90-3015C) An evaluation of cookoft: Status 
and direction. Skocypec, R.D.; Baer, M.R.; Bainbridge, B.L.; 
Sjaardema, G.D.; Hobbs, M.L.; Schuler, K.W.; Harris, S.M.; 
Rexroth, P.E.; Trott, W.M.; Erickson, K.L. Sandia National Labs.., 
Albuquerque, NM (USA). [1991]. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9103131-3: Joint Army/Navy/NASAVAir Force (JANNAF) propulsion 
systems hazards subcommittee meeting, Albuquerque, NM (USA), 
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18-22 Mar 1991). Order Number DE91009762. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The limited ability to predict the violence of response of ener- 
getic materials in weapon systems that are exposed to abnormal 
thermal environments (cookoff) is a significant concern in both the 
DoD and the DOE. The relevance of results from the historical 
database of thermal events (test and accidents) to different 
environments and systems is poor. Previous events indicate a non- 
negligible probability of violent response to cookoff. Brief overviews 
of some capabilities and research efforts at Sandia National Labo- 
ratories (SNL) that address important technical elements of cookoff 
are presented. In particular, thermal characterization, deflagration- 
to-detonation transition (DDT), structural characterization and 
ignition chemistry are discussed. The importance of confinement 
dynamics on the probability of DDT is shown. To predict the vio- 
lence of response to cookoff, numerical solvers for stiff equations 
with adaptive spatial resolution are necessary to resolve these 
highly coupled thermal, mechanical and chemical phenomena. A 
synergistic experimental/computational research direction is pre- 
sented to permit, in the near term, a more accurate evaluation of 
the expected weapon response to abnormal thermal environments. 
More importantly, however, this effort is directed to provide design 
guidance to enhance weapon safety under cookoff conditions 
through an improved fundamental understanding of cookoff phe- 
nomena. 25 refs., 6 figs. 


21497 (UCID—20622-90-2) Chemistry and Materials Science 
research report: Weapons-Supporting Research and depart- 
mental institutional Research and Development. Lawrence 
Livermore National Lab., CA (USA). Mar 1991. 122p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-7405-ENG- 
48. Order Number DE91011507. Source: OSTI; NTIS; GPO Dep. 

The research reported here in summary form was conducted 
during the second half of FY90 under the auspices of Weapons- 
Supporting Research (WSR) and institutional Research and 
Development (IR&D). The results reported here are for work in 
progress; as such, they may be preliminary, fragmentary, or incom- 
plete. Areas covered are as follows: Synchrotron-Radiation-Based 
Materiais Science; Fundamental Aspects of Metal Processing; 
Energetic Materials; Tritium; High-Transition-Temperature Super- 
conductivity; Plutonium; interfaces, Adhesion, and Bonding; 
Photocatalysis on Doped Aerogel; Structural Transformation and 
Precursor Phenomena in Advanced Materials: Theory and Experi- 
ments; Laser-induced Chemistry; Molecular Plasmas; Chemistry of 
Defects; The Use of Short Pulses with Energetic Materials; NMR 
Investigations of Crosslinking in Melamine Formaldehyde Aerogels; 
Surtace Magnetism in Ultrathin Films of Fe/Cu(001); Damage Initia- 
tion and Accumulation during Fatigue in Metal-Matrix Composites; 
Reactivity of the V=O Bond; The Structure-Property Link in Sub- 
nanometer Materials; and Thermodynamic and Mechanical 
Properties of Al-Li alloys. 


21498 (UCRL-ID—106416) Effectiveness of tiltrotor support 
to ground combat. Warshawsky, A.S.; Olness, D.U.; Pimper, J.E.; 
Uzelac, M.J.; Wilson, J. Lawrence Livermore National Lab., CA 
(USA). Jan 1991. 144p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91013603. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Janus combat simulation was used to compare the relative 
effectiveness of three aircraft fleets to reinforce a ground combat 
operation. The relative capabilities of these fleets were compared 
in terms of the outcome of the reinforced combat operation instead 
of simply tabulating tonnage delivered. The tactical scenario 
stressed time-sensitive mobility requirements and the requirement 
to negotiate a mid-intensity air defense threat. A fleet composed of 
V-22 tittrotors and CH-53E helicopters was shown to be more ef- 
fective than one composed of CH-60(S) and CH-53E helicopters. 
17 rets., 34 figs., 8 tabs. 


21499 (UCRL-ID—107231) US Air Force SAC bomber base 
usage report. Winter, P.S. Jr. Lawrence Livermore National Lab., 
CA (USA). 1 Feb 1991. 164p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91012969. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report describes select individual U.S.A.F. SAC bomber 
base usage information. Airbase data for a least the period 
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February, 1989, through January, 1990, is correlated to present es- 
timates for frequency of aircraft traffic at each base in terms of 
operations (Takeoffs and Landings), type of aircraft (Bomber, 
Tanker, Trainer, Fighter, Cargo, Helicopter, Civilian Air Carrier/Air 
Taxi, and General Aviation), and the runway used during the oper- 
ation. Results of these estimates are then analyzed to present 
expected base usage information. The method used to derive esti- 
mates of aircraft traffic is essentially through detailed analysis of 
two months weighted Instrument Flight Rules (IFR) tower strip 
records applied to daily traffic count records and airbase meteoro- 
logical (runway status) records. The weighted proportionality of the 
aircraft type is then applied to the remaining months of traffic and 
runway data to derive estimates of the expected airbase usage. 
Detailed explanation is presented for each step of the analysis 
methodology and, where feasible, standard deviation bounds are 
incorporated into the presentation of results. 6 refs., 71 figs. 


21500 (UCRL-JC—107276) Experiments and calculations of 
jet penetration in glass. Moran, B.; Glenn, L.A.; Kusubov, A. 
Lawrence Livermore National Lab., CA (USA). May 1991. 12p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. (CONF-9104264—-1: Combat vehicle survivability 
symposium, Gaithersburg, MD (USA), 14-17 Apr 1991). Order 
Number DE91013567. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

We have performed a number of experiments with 1.5-in preci- 
sion shaped charges to measure the penetration as a function of 
time in various targets and to evaluate our glass-fracture model. 
Target materials used were 6061-T6 aluminum, 4340 steel, Pyrex 
glass, and a glass-aluminum composite target. Time-resolved mea- 
surements indicate two distinct phases of jet penetration in glass: 
An initial hydrodynamic phase, and a second phase characterized 
by a slower penetration velocity. Our calculations show that at 
early time, a crater is formed around the jet and only the tip of the 
undisturbed jet interacts with the glass. At late time the glass has 
collapsed on the jet and penetration is caused by a disturbed and 
fragmented jet. We measured the degradation of the jet after pene- 
trating a glass layer and found that a composite glass-aluminum 
target stops the jet in roughly the same thickness as does steel. 


4501 Chemical Explosions and Explosives 
Refer also to citation(s) 20998, 21605 


21501 (LA-UR-91-1612) Shock compression of DuPont de- 
tasheet at low stress. Asay, B.W. (Los Alamos National Lab., NM 
(USA)); Ramsay, J.B.; Anderson, M.U.; Graham, R.A. Los Alamos 
National Lab., NM (USA). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36 ;AC04- 
76DP00789. (CONF-9107105—14: 1991 American Physical Society 
(APS) conference on shock compression of condensed matter, 
Williamsburg, VA (USA), 17-20 Jul 1991). Order Number 
DE91013229. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Detasheet is a DuPont-manufactured sheet exposure (pp = 1. 48 
g/cm®) that consists of 63% PETN and 8% nitrocellulose with 
various plasticizers and binders as the remainder. It is used exten- 
sively in metal forming and other industrial applications, as well as 
in military applications. Its shock and initiation response are only 
incompletely understood. This paper presents the first full nonreac- 
tive Hugoniot data for Detasheet. To obtain the data, the 
piezoelectric polymer stress-rate gauge, polyvinylidine fluoride 
(PVDF), was used to measure the input and transmitted stress 
wave profiles and the transit times through the samples. Because 
of the response sensitivity of the PVDF gauge and the flexible na- 
ture of Detasheet, special procedures were developed to achieve 
intimate contact with the gauges and samples while preserving a 
known sample thickness. The viscoplastic and initiation behavior of 
Detasheet were clearly observed by means of of the PVDF 
gauges. 8 refs., 3 figs., 1 tab. 


21502 Low profile thermite igniter. Halcomb, D.L.; Mohler, 
J.H. To Dept. of Energy. 15 Nov 1989. USA Patent patent applica- 
tion 7-436,573. 11p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00053. Order Number 
DE91011666. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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This invention is a thermite igniter/heat source comprising a 
housing, high-density thermite, and low-density thermite. The hous- 
ing has a relatively low profile and can focus energy by means of a 
torch-like ejection of hot reaction products and is externally ig- 
nitable. 3 figs. 


21503 Amine salts of nitroazoles. Lee, Kien-yin; Stinecipher, 
M.M. To Dept. of Energy. 14 Dec 1989. USA Patent patent applica- 
tion 7-450,788. 12p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91011649. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This invention relates to the field of chemistry and, more perticu- 
larly, to explosives and gun propellants. This invention is the result 
of a contract with the Department of Energy. This invention is com- 
positions of matter, a method of providing chemicai energy by 
burning said compositions, and methods of making said composi- 
tions. A preferred use of said chemical energy is to propel 
projectiles. These compositions are amine salts of nitroazoles. 4 
tabs. 


21504 § (SAND-91-0067C) Investigation of the deflagration- 
to-detonation (DDT) process: The role of ignition and 
explosive properties in DDT. Grimley, A.J. (Sandia National 
Labs., Albuquerque, NM (USA)); Harlan, J.G.; Fronabarger, J.W. 
Sandia National Labs., Albuquerque, NM (USA). [1991]. 20p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-9106187—1: 16. international pyrotech- 
nic seminar, Jonkoping (Sweden), 24-28 Jun 1991). Order Number 
DE91011956. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A study is being conducted into the importance of a variety of 
parameters on the deflagration-to-detonation transition (DDT) phe- 
nomenon. in this series two different inorganic igniter materials with 
very different gas production and propagation properties have been 
used. The DDT explosive column utilizes either of two organic 
explosives with different physical and chemical characteristics (in- 
cluding chemical structure), in a variety of pressing densities and 
particle sizes. The methodology of the test series also allows the 
evaluation of the relative importance of several parameters such as 
the density, burn rate and crystal morphology of the explosive, the 
gas production rate of the deflagration and the gas permeability of 
the explosive column. 28 refs., 6 figs., 6 tabs. 


21505 (SAND-91-0310C) Semiconductor bridge (SCB) re- 
search and development. Bickes, R.W. Jr. (Sandia National 
Labs., Albuquerque, NM (USA)); McCampbell, C.B. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1991]. 18p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-9106183—1: High tech seminar on blasting technology: in- 
strumentation and explosives applications, San Diego, CA (USA), 
1-7 Jun 1991). Order Number DE91011493. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

Sandia National Laboratories has developed a semiconductor 
bridge (SCB) igniter for the ignition of a variety of explosive materi- 
als. When subjected to a low-energy current pulse, the bridge 
bursts into a plasma causing rapid ignition of the explosive material 
pressed against the bridge. Despite the low energies required for 
ignition, SCB components have proven to be explosively safe, 
meeting both no-fire and electrostatic discharge (ESD) safety re- 
quirements. In fact, SCB no-fire current levels are as much as 80% 
of the all-fire current levels. Heat transfer from the SCB into the ex- 
plosive is a convective process involving the transport of the 
plasma into the powder bed; this efficient process produces ignition 
in a few microseconds for primary explosive powders and a few 
tens of microseconds for pyrotechnic or secondary explosive mate- 
rials. Consequently, the scatter in firing times for SCB devices is 
correspondingly small. In addition, SCB operation is essentially in- 
dependent of powder type and powder variations over a large 
range of temperature conditions. On-chip circuitry can be incorpo- 
rated to protect SCB devices from severe radio frequency (RF) and 
ESD environments. Finally, since SCB devices are processed us- 
ing standard semiconductor fabrication techniques, sophisticated 
circuitry can be added to the chip. Such circuitry can include timing 
delays, logic and/or computer control to allow the devices to be 
controlled and fired at the precise times determined by the field en- 
gineer. Such “smart” SCB devices can be produced cost effectively 
to meet the needs of blasting engineers for applications requiring 


minimal ground shock and/or efficient rubblization. 7 refs., 7 figs., 2 
tabs. 


21506 (SAND-91-0578) Analyses of terminal flyer plate ve- 
locities for various cased explosive configurations. Vigil, M.G. 
Sandia National Labs., Albuquerque, NM (USA). Apr 1991. 25p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Order Number DES1012132. Source: OSTI; 
NTIS; GPO Dep. 

Analytical equations for explosively accelerated flyer plates are 
used to generate graphical solutions to flyer problems. Given the 
problem geometrical configuration, explosive weight, flyer weight, 
tamping weight and Gurney velocity, the graphical representation 
of the calculated data allows for a fast approximation of the final or 
maximum flyer velocity. The graphical solution for flyer velocity is 
particularly useful when a computer is not available. The graphical 
analysis scheme can be used with any explosive, tamper and flyer 
materials. Analytical data are presented for grazing, spherical, 
cylindrical, open, symmetric and asymmetric sandwich explosive 
configurations. 13 refs., 7 figs., 4 tabs. 


21507 (UCRL-ID-106755) Extrusion cast explosive (ECX) in 
the TOW-2 warhead. Frahm, A.L.; Scribner, K.J.; von Holtz, E. 
Lawrence Livermore National Lab., CA (USA). Feb 1991. 12p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. Order Number DE91013129. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

In an effort to evaluate the LLNL developed Extrusion Cast 
Explosive in a realistic military hardware, we entered into a cooper- 
ative agreement with the TOW program office. The TOW program 
supplied 34 TOW-2 bodies and liners; 25 liners were the standard 
biconic shape and the other nine were an experimental trumpet 
design. LLNL developed and fabricated all of the loading and align- 
ment fixturing, then loaded the hardware with our ECX formulation 
RX-08-EL. The TOW program office arranged for the test firing of 
18 units; nine each with biconic and trumpet liners. These were 
successtully tested at the lowa Army Ammunition Plant (IAAP) at 
Middletown, lowa. The ECX performance was the equivalent of LX- 
14. The other 16 filled units were to be tested for vuinerability 
comparisons to LX-14 in bullet tests, cook-off tests, and sympa- 
thetic detonation tests. 4 figs., 2 tabs. 


21508 (UCRL-JC—106343) Effective like- and unlike-pair in- 
teractions at high pressure and high temperature. Ree, F.H.; 
van Thiel, M. Lawrence Livermore National Lab., CA (USA). May 
1991. 13p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. (CONF-9107105-2: 1991 American 
Physical Society (APS) conference on shock compression of con- 
densed matter, Williamsburg, VA (USA), 17-20 Jul 1991). Order 
Number DE91012573. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe how information on effective interactions of chemi- 
cal species involving C, O, and N atoms at high pressure and high 
temperature may be inferred from available shock wave data of 
NO and CO. Our approach uses a modern statistical mechanical 
theory and a detailed equation of state (EOS) model for the con- 
densed phases of carbon. 


21509 (UCRL-LR-106630) Atmospheric ion of 
high-explosive blast waves. Kang, S.W.; Kieiber, J.C. dr. 
Lawrence Livermore National Lab., CA (USA). 2 Apr 1991. 4ip. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. Order Number DE91012550. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

We have developed a procedure for calculating the maximum 
high-explosive weight limit for use at Lawrence Livermore National 
Laboratory (LLNL) Site 300 based on the analysis of the biast- 
wave propagation behavior in the atmosphere. Both analytical and 
experimental efforts have been involved in the present work, in- 
cluding a literature search, evaluation of other data, measurements 
of local weather conditions, and implementation of relevant compu- 
tational programs. Major results of the present effort are: (1) 
Comparison of the LLNL data with other data reveals discrepan- 
cies, suggesting that local effects, such as weather conditions in 
the downrange regions, may play a role in affecting the wave- 
propagation behavior. Our measurements of the local weather 
conditions indeed show that they differ from those at Site 300. (2) 
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Analyses of other, newer models and data have resulted in the im- 
plementation of relevant computer codes, such as the BLASTO 
code, to be used at Site 300. (3) A new procedure for predicting 
the weight limit at Site 300 has been recommended. This new 
procedure consists of: (a) Site 300 and local valley weather mea- 
surements; (b) the LAP code; and (c) the BLASTO code. The LAP 
code is a modified SIPS code and computes the acoustic ray tra- 
jectories, including the focus (“caustic”) locations, under varying 
local weather conditions. The BLASTO code calculates the peak 
overpressure vs distance relationship for a given charge weight 
and weather condition. Both the LAP code and the BLASTO code 
have been implemented and are operational at Site 300. Future 
plans include conducting selective tests to verify the validity of the 
predictive procedure recommended for Site 300. 42 refs., 28 figs. 


4502 Nuclear Explosions and Explosives 
Refer also to citation(s) 21580, 21581, 21636, 22046, 22238 


21510 (DOE/DP/20154—-T2) Review of the Department of 
Energy's Inertial Confinement Fusion Program. National 
Academy of Sciences, Washington, DC (USA). Commission on 
Physical Sciences, Mathematics, and Resources. Jan 1990. 23p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC01-89DP20154. Order Number DE91013201. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This interim report of the second National Research Council 
review of inertial confinement fusion (ICF) contains preliminary con- 
clusions and recommendations; the final report is due September 
1990. The charge to the panel was as follows: Determine whether 
the recommendations of the 1985 NRC review (Happer panel/ 
report) are still appropriate to advance the technology efficaciously. 
Provide an assessment of the most promising technologies for con- 
tinuation of the program. Assess the potential contributions of the 
program under the following scenarios: a comprehensive test ban 
on underground nuclear testing, and prohibition of underground nu- 
clear testing to levels of 1 kiloton, 5 kilotons, and 10 kilotons. 
Assess the civilian energy potential of ICF. Assess the adequacy 
of the ICF target performance data base for supporting program 
plans and decision milestones. Identify major technical and pro- 
grammatic issues facing the program. Determine the status of each 
major candidate inertial fusion driver (including heavy-ion drivers), 
and specify the critical issues involved in the development of each. 
Recommend program priorities, particularly with regard to the 
Centurion/Halite program, driver development, and laboratory ex- 
periments and theory. Recommend relative priorities of individual 
support laboratory activities. Examine the strategies and plans of 
the ICF Program, comment on their soundness, cohesiveness, and 
programmatic effectiveness, and recommend management initia- 
tives that could improve the progress of the program toward 
achievement of its goals. The findings contained in this interim re- 
port are based on the extensive briefings and documentation to 
date. 


21511 (LA-11858-MS) Boost-phase kill versus midcourse 
discrimination: The grand inquisitor’s solution. Canavan, G.H. 
Los Alamos National Lab., NM (USA). May 1991. 14p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-7405-ENG- 
36. Order Number DE91011744. Source: OSTI; NTIS; GPO Dep. 

For few interceptors and many decoys, midcourse defenses 
must discriminate very well or their costs will be unacceptable. 
Sensitivity to discrimination is suppressed when the defense has 
many interceptors, which would generally be the cheapest and pre- 
ferred solution. Good discrimination is one way to compensate for 
an inadequate number of boost-phase defenders. In the near term, 
good discrimination could cover for insufficient boost-phase defend- 
ers. In the mid and long terms discrimination sets the balance 
between boost and midcourse defenses. 11 refs., 4 figs. 


21512 (ORNL/Sub-83-43374/2) Impacts of a nominal nu- 
clear electromagnetic pulse on electric power systems: Phase 
3 final report. Kruse, V.J. (ABB Power Systems, Inc., Pittsburgh, 
PA (USA)); Nickel, D.L.; Bonk, J.J.; Taylor, E.R. Jr. Oak Ridge Na- 
tional Lab., TN (USA); ABB Power Systems, Inc., Pittsburgh, PA 
(USA). Apr 1991. 92p. Sponsored by USDOE, Washington, DC 
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(USA). DOE Contract AC05-840R21400. Order 
DE91012991. Source: OSTI; NTIS; GPO Dep. 

A high-altitude nuclear detonation several hundred kilometers 
above the central United States will subject much of the nation to 
an electromagnetic pulse (EMP) consisting of intense steep-front 
short- duration transient electromagnetic fields followed by a geo- 
magnetic disturbance with a duration of tens of seconds. Since 
1983, the Department of Energy has been actively pursuing a re- 
search program to assess the potential impacts of one or more 
EMP events on the nation’s electric energy supply. A nominal EMP 
environmental suitable for assessing geographically large systems 
has been used to provide an indication of EMP impacts on electric 
power systems. It was found that a single high-altitude burst, which 
significantly disturbs the geomagnetic field, could cause significant 
load and generation loss, but permanent damage would be iso- 
lated. Multiple bursts would increase the disturbance. Nevertheless, 
based on the effects of a nominal EMP environment, a long-term 
blackout is not expected since major components such as power 
transformers are not likely to be damaged. 60 refs., 10 figs., 8 
tabs. 


Number 


21513 (ORNL/TM-11840) DNA Radiation Environments 
Program: Fall 1989 2-meter box experiments and analysis. 
Santoro, R.T. Oak Ridge National Lab., TN (USA). May 1991. 59p. 
Sponsored by Defense Nuclear Agency, Washington, DC (USA). 
DOE Contract AC05-840R21400. Order Number DE91011777. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This effort, sponsored by the Defense Nuclear Agency under the 
Radiation Environments Program, was carried out to obtain mea- 
sured data for benchmarking MASH, the Monte Carlo Adjoint Code 
System. MASH was developed to replace the Vehicle Code Sys- 
tem, VCS, that has been used by the Department of Defense and 
NATO for calculating neutron and gamma-ray radiation fields and 
shielding protection factors inside armored vehicles and structures 
from nuclear weapon radiation. Free-fiekd data were obtained at 
distances of 170- and 400-meters from the APR while in-box mea- 
surements were made at 400 meters only. The box, included to 
obtain neutron and gamma-ray reduction factors, was a 2-meter 
cube configuration having 0.1016-m-thick steel walls. Calculated 
data were obtained using MASH by analysts from the Oak Ridge 
National Laboratory and Science Applications International Corpo- 
ration. Calculated (C) results were compared with experimental (E) 
data in terms of C/E ratios. Free-fiekd and in-box neutron kerma 
generally agreed within +20%, although some C/E comparisons 
fell outside this range depending upon the detector against which 
the calculated data were compared. For those cases where the C/ 
E ratio is marginal or unacceptable, problems in the detector sys- 
tems were acknowledged to be principal cause of the discrepancy. 
Generally poor agreement (~25-35%) was achieved among the C/ 
E ratios for the free-field gamma-ray kerma at the 170- and 400-m 
locations while excellent (10%, or better) C/E values were obtained 
for the in-box conditions. The discrepancy for the free-field compar- 
ison was attributed to the failure by the analysts to include a tree 
line adjacent to the measurement site in the calculational geome- 
try. C/E values for the neutron and gamma-ray reduction factors 
ranged from 1% to 23% depending on the detector. 4 refs., 2 figs., 
14 tabs. 


21514 Rotary drive mechanism. Kenderdine, E.W. To Dept. of 
Energy. 26 Feb 1990. USA Patent patent application 7-484,302. 
18p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00788. Order Number DE91011693. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

During the handling, storage, transporting, and deployment of 
weapons, it is inevitable that accidents will occur. With nuclear 
weapons, it is mandatory that such accidents not result in nuclear 
detonation. “Stronglinks” are one of several interlocks on each 
weapon designed to prevent accidental detonation in the event of 
abnormal environments (impact, fire, crush, etc.). Stronglinks have 
three major components: an energy gating mechanism, a discrimi- 
nator mechanism (combination lock), and a drive mechanism 
(usually two rotary solenoids). This paper presents a new drive 
mechanism. A rotary drive mechanism includes a rotary solenoid 
having a stator and multi-poled rotor. A moving member rotates 
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with the rotor and is biased by a biasing device. The biasing de- 
vice causes a further rotational movement after rotation by the 
rotary solenoid. Thus, energization of the rotary solenoid moves 
the member in one direction to one position and biases the biasing 
device against the member. Subsequently, de-energization of the 
rotary solenoid causes the biasing device to move the member in 
the same direction to another position from where the moving 
member is again movable by energization and de-energization of 
the rotary solenoid. Preferably, the moving member is a multi-lobed 
cam having the same number of lobes as the rotor has poles. An 
anti-overdrive device is also preferably provided for preventing a 
reverse rotation of the moving member and for precisely aligning 
the moving member. 2 figs. 


21515 (SAND-89-2463) IOSAFS Phase one prototype: De- 
sign and implementation. Kuehn, S.F.; Rupert, J.W.; Mittas, A.; 
Perea, J.E. Sandia National Labs., Albuquerque, NM (USA). Mar 
1991. 70p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC04-76DP00789. Order Number DE91011769. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This paper reports on the design criteria and experimental 
results associated with the development of a nuclear safety en- 
hanced optical firing set. This prototype device was assembled and 
tested at Sandia National Laboratories for phase one of the !nte- 
grated Optical Safing Arming and Firing System (IOSAFS) project. 
5 refs., 82 figs. 


21516 (UCRL-JC—105863) Partially decoupled explosion 
cavities. Glenn, L.A. Lawrence Livermore National Lab., CA 
(USA). 15 Mar 1991. 19p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48. (CONF-9107105—1: 1991 
American Physical Society (APS) conference on shock compres- 
sion of condensed matter, Williamsburg, VA (USA), 17-20 Jul 
1991). Order Number DE91011529. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The teleseismic amplitude resulting from an underground 
explosion is proportional to the asymptotic value of the reduced dis- 
placement potential (goo) or, in physical terms, to the permanent 
change in volume measured anywhere beyond the range at which 
the outgoing wave has become elastic. It is known that doo de- 
creases with increasing initial cavity size (ro) until the cavity is large 
enough to preciude inelastic behavior in the surrounding rock, at 
which point no further decrease occurs. Earlier numerical calcula- 
tions suggested that goo was not a monotonic function of the initial 
energy density, implying that the seismic amplitude might actually 
decrease in certain cases by decreasing the initial cavity size. We 
have examined this question from an analytical point of view and 
derived the seismic response for a simple elastic-plastic medium 
as fo — 0. In this limit, an exact, power-law relationship is found 
between ¢oo/W and r5W~'/>, where W is the yield. We have also 
identified the key parameters that control the process and discuss 
the significance of these results in connection wrh the accuracy 
obtainable with seismic monitoring methods. 6 refs., 6 figs. 
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21517 (LA-UR-91-1636) A microwave interferometer to 
measure particle and shock veiocities simultaneously. Luther, 
G.G. (Los Alamos National Lab., NM (USA)); Vesser, L.; Warthen, 
B. Los Alamos National Lab., NM (USA). [1991]. 10p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-7405-ENG- 
36. (CONF-9107105-15: 1991 American Physical Society (APS) 
conference on shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991). Order Number DE91013077. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A microwave interferometric technique has been developed 
which measures the particle velocity, the shock velocity and gives 
information as to the index of refraction of the shocked material. 
The system has been tested at X-band from 40 to 300 KBAR. Ex- 
periments are underway to extend the frequency into the K-band 
and the pressure range to 600 kBAR. The apparatus will be de- 
scribed and data presented. 5 refs., 4 figs. 


21518 (UCRL-CR-107062) Results of an analysis of pre- 
collapse NTS seismic data using split array cross-correlator 
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processing. Doll, W.E. (Colby Coll., Waterville, ME (USA). Dept. 
of Geology). Lawrence Livermore National Lab., CA (USA). 31 Jul 
1990. 20p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. Order Number DE91011443. Source: 
OSTI; NTIS; GPO Dep. 

In this study, the authors applied the split array cross-correlation 
method to a set of pre-collapse data from the Nevada Test Site. 
The motivation for the study came from preliminary tests of the 
method on data from an Imperial Valley flow test, in which the lo- 
cation of the event fell close to the location of the injection well, 
implying that the method might be effective for noisy or emergent 
signal detection. This study, using NTS data, is the first detailed 
analysis of the SACC technique for location of seismic events. This 
study demonstrates that cross-correlation must be used very care- 
fully, if it can be used at all, for locating primary seismic events. 
Radiation patterns and local structure which cause significant varia- 
tions in the waveform can make cross-correlation techniques 
unreliable. Further study is required to determine whether such 
methods can be used effectively on enveloped traces. At a mini- 
mum, a large array or a set of dense arrays would be needed to 
locate events. When it is reasonable to assume similar waveforms 
at all stations in an array, the evidence in this report indicates that 
the SACC method is robust over a wide range of values of the 
control parameters. Because it provides an estimate of the likeli- 
hood for each point in a grid, the SACC method would be useful in 
noisy data where the approximate location of the epicenter is 
known. The images formed by SACC processing coukd be treated 
as a type of probability contour map for such data. 5 refs., 12 figs. 
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21519 (DOE/SF/16518-T1) Development of a current col- 
lection loss management system for SD! homopolar power 
supplies: Final report, September 29, 1986-—September 30, 
1990. Brown, D.W. Westinghouse Electric Corp., Pittsburgh, PA 
(USA). Science and Technology Center. 3 Apr 1991. 113p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC03-86SF16518. Order Number DE91012779. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

High speed, high power density current collection systems have 
been identified as an enabling technology required to construct ho- 
mopolar power supplies to meet SDI missions. This work is part of 
a three-year effort directed towards the analysis, experimental veri- 
fication, and prototype construction of a current collection system 
designed to operate continuously at 2 kA/cm?, at a rubbing speed 
of 200 mvs, and with acceptable losses in a space environment. To 
date, no system has achieved these conditions simultaneously. 
This is the final report covering the three year period of perfor- 
mance on DOE contract AC03-86SF16518. Major areas covered 
include design, construction and operation of a cryogenically cooled 
brush test rig, design and construction of a high speed brush test 
rig, optimization study for homopolar machines, loss analysis of the 
current collection system, and an application study which defines 
the air-core homopolar construction necessary to achieve the goal 
of 80 kW/kg generator power density. 3 refs., 18 figs., 5 tabs. 


21520 (LA-11822-MS) Defending the defenders: Brilliant 
pebble defense against pop-up neutral particle beam suppres- 
sion attacks. Canavan, G.H. Los Alamos National Lab., NM 
(USA). May 1991. 12p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91012521. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Pop-up neutral particle beams (NPBs) can suppress brilliant peb- 
bles. For attrition attacks, modest shielding should suffice, although 
the pebbles’ survivability could be degraded. NPBs are difficult to 
negate once operational; it appears necessary to destroy them 
during ascent. Doing so effectively would require the prompt de- 
struction of all heavy launches from missile launch areas. 8 refs., 5 


figs. 
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21521 (LA-12069-MS) interceptor combinations tor theater 
defense. Canavan, G.H. Los Alamos National Lab., NM (USA). 
May 1991. 13p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. Order Number DE91012990. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Simple models bound costs for ground-and space-based (GBI 
and SBI) theater defenses. GBis are preferred for simultaneous at- 
tacks within a few theaters; SBis are for drawn-out attacks within 
or between several theaters. For missiles of a given range, there is 
a relatively sharp transition from one type of interceptor to the 
other. 3 refs., 2 figs. 


21522 Range imaging laser radar. Scott, M.W. To Dept. of En- 
ergy. 14 Aug 1989. USA Patent patent application 7-392,878. 16p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Order Number DE91011627. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This invention relates to laser radar imaging, and more particu- 


larly to a non-scanned laser radar. The invention comprises a laser . 


source that is operated continuously and modulated periodically 
(typically sinusoidally). A receiver imposes another periodic modu- 
lation on the received optical signal, the modulated signal being 
detected by an array of detectors of the integrating type. The range 
to the target is determined by measuring the phase shift of the 
intensity modulation on the received optical beam relative to a ref- 
erence. The receiver comprises a photoemitter for converting the 
reflected, periodically modulated, return beam to an accordingly 
modulated electron stream. The electron stream is modulated by a 
local demodulation signal source and subsequently converted back 
to a photon stream by a detector. A charge coupled device (CCD) 
array then averages and samples the photon stream to provide an 
electrical signal in accordance with the photon stream. 2 figs. 


21523 Printed circult dispersive transmission line. lkezi, Hi- 
royuki; Lin-Liu, Yuh-Ren; deGrassie, J.S. To Dept. of Energy. 2 Mar 
1990. USA Patent patent application 7-487 323. 16p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO3-87SF17119. 
Order Number DE91011685. Source: OSTI; NTIS; GPO Dep. 

A printed circuit dispersive transmission line structure is dis- 
closed comprising an insulator, a ground plane formed on one 
surface of the insulator, a first transmission line formed on a sec- 
ond surface of the insulator, and a second transmission line also 
formed on the second surface of the insulator and of longer length 
than the first transmission line and periodically intersecting the first 
transmission line. in a preferred embodiment, the transmission line 
Structure exhibits highly dispersive characteristics by designing the 
length of one of the transmission lines between two adjacent peri- 
odic intersections to be longer than the other. 5 figs. 


21524 (UCRL-JC—106498) SDI performance and START 
constraints: Modeling Phase-1 defense engagements. Cunning- 
ham, C. Lawrence Livermore National Lab., CA (USA). 20 Mar 
1991. 10p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. (CTS—19-90;CONF-9010247—4: The 
role of nuclear weapons in the year 2000, San Ramon, CA (USA), 
22-24 Oct 1990). Order Number DE91013305. Source: OSTI; 
NTIS; GPO Dep. 

My interest has been the performance of near-term Strategic De- 
fense Initiative (SDI) systems rather than the kinds of questions 
discussed at this Workshop (e.g., implications of US force struc- 
ture). It is clear, though, that the two issues are closely related. 
Arms control along with treaties that impact the force structure of 
the Soviet Union will greatly affect the performance of SDI systems. 
Similarly, the US intention to pursue SDI will be a driver in arms 
control negotiations, as well it should be. Indeed, the implications 
of SDI for Strategic Arms Reduction Treaty (START)-constrained 
Soviet forces are the focus of my discussion. To put this in some 
context, | will begin with the premises underlying my results: the 
United States and the Soviet Union reach an arms control agree- 
ment limiting strategic forces below current levels. The United 
States decides to pursue defense deployments to limit damage to 
the US and, eventually, to provide robust protection against ballis- 
tic missile attack. The Soviet Union responds by improving its 
forces within the numerical bounds of the treaty. My basic calcula- 
tions are: Under START and in the absence of defenses, the 
offenses has sufficient weapons to attack 10,000 targets with 
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strong value contrast. START constraints are severely limiting 
against an adaptive preferential defense, even with adaptive 
targeting. The adaptive preferential defense may contain a random- 
subtractive SBI tier. PBV redesign alone is insufficient to stress the 
SBI. Offload penalties to defeat endoatmospheric interceptors ap- 
pear significant. Despite increased flexibility to modernize, a small 
attacking force is vulnerable to a small defense. 6 figs., 2 tabs. 


21525 (UCRL-JC—106901) Impact of a reduced nuclear 
weapons stockpile on strategic stability. Chrzanowski, P. 
Lawrence Livermore National Lab., CA (USA). 20 Mar 1991. 9p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. (CTS—24-90;CONF-9010247—3: The role of nuclear 
weapons in the year 2000, San Ramon, CA (USA), 22-24 Oct 
1990). Order Number DE91013304. Source: OSTI; NTIS; GPO 
Dep. 

This presentation is to discuss the impact of a reduced nuclear 
weapons stockpile on the strategic stability. Methodologies used to 
study strategic stability issues include what are basically strategic- 
force exchange models. These models are used to simulate a 
massive nuclear exchange in which one side attacks and the other 
side retaliates. These models have been of interest to the Strategic 
Defense Initiative (SDI) program. Researchers have been looking 
at issues concerning the stability of the transition period, during 
which some defenses have been deployed and during which deter- 
rence and war-fighting capability reply partly on defense and partly 
on offense. Also, more recently, with interest in the Strategic Arms 
Reduction Treaty (START) and force reductions beyond START, 
the same calculation engines have been used to examine the im- 
pact of reduced forces on strategic stability. For both the SDI and 
the START reduction cases, exchange models are able to address 
only a rather narrow class of strategic stability issues. Other 
broader stability questions that are unrelated to nuclear weapons 
or that relate to nuclear weapons but are not addressed by the cal- 
culational tools which are not included in this discussion. 6 refs., 1 
fig., 1 tab. (BN) 
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21526 (PNL-SA-18876, pp. 267-273) An_ integrated 
computer-based system to facilitate environmental monitoring, 
assessment, and restoration. Cowley, P.J. (Pacific Northwest 
Laboratory, Richland, WA (USA)); Brown, J.C. Pacific Northwest 
Lab., Richland, WA (USA). 1990. (CONF-891053-: 28. Hantord lite 
sciences symposium on environmental monitoring, restoration and 
assessment: what have we learned?, Richland, WA (USA), 16-19 
Oct 1989). In Environmental monitoring, restoration and assess- 
ment: What have we leamed?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

The extensive scientific and technical data gathered during envi- 
ronmental monitoring, assessment, and restoration make effective 
application of a computer-based information system essential. An 
integrated computer system is being applied at the U.S. Depart- 
ment of Energy's Hanford Site to manage data gathered during site 
characterization and environmental monitoring and to facilitate 
analysis and assessment. The Hanford Environmental Information 
System can significantly enhance our ability to manage, retrieve, 
and display data. Integrating a data base, a geographic information 
system (that allows data display on a map), and support graphics 
allows the user to generate spatially related visualizations and to 
extract data. The user can quickly obtain a complete data picture 
and easily transfer data to other software environments for further 
analysis and assessment. We will describe the approach used to 
design and develop the system, how it was integrated, lessons 
learned through its development, how it is being used, how it can 
aid in meeting regulatory requirements, and natural extensions of 
the system to support environmental restoration. 


21527 (PNL-SA-18876, pp. 277-281) Results from the 1988 
Quality Assurance Task Force Hanford intercomparison Pro- 
gram. Erickson, J.L. (State of Washington Department of Social & 
Health Services, Olympia (USA)); Hildebrand, R.D.; Toombs, G.L.; 
Card, C.J.; Josephson, L.; Buske, N.; Dirkes, R.L.; Jaquish, R.E.; 
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Leitch, J. Pacific Northwest Lab., Richland, WA (USA). 1990. 
(CONF-891053—: 28. Hanford life sciences symposium on environ- 
mental monitoring, restoration and assessment: what have we 
learned?, Richland, WA (USA), 16-19 Oct 1989). In Environmental 
monitoring, restoration and assessment: What have we learned?. 
340p. Order Number DE91004883. Source: OSTI; NTIS; INIS. 

Cooperative environmental sampling along the Columbia River at 
Hanford was conducted in September 1988. Sample collections in- 
cluded river sediment and water from the river and selected 
shoreline springs. Participants included the states of Washington 
and Oregon, the Washington Public Power Supply System, the 
Hanford Education Action League (represented by Search Techni- 
cal Services), the U.S. Environmental Protection Agency, and the 
U.S. Department of Energy (represented by Pacific Northwest Lab- 
oratory). We present the sampling and analysis protocols and data 
analysis. 


5401 Environmental Sciences, Atmospheric 


Refer also to citation(s) 19507, 19508, 19509, 19510, 19511, 
19515, 19517, 19518, 19703, 19733, 19778, 19794, 19795, 19797, 
19802, 19805, 19816, 19827, 19863, 19957, 19959, 19960, 20290, 
20337, 20345, 20919, 21611, 21641, 21648, 21699, 21802, 21817 


21528 (ANL/CP-71726) AQUIS: An air quality and permit 
information m t system. Smith, A.E. (Argonne National 
Lab., IL (USA)); Huber, C.C.; Tschanz, J.; Ryckman, S.J. dr. Ar- 
gonne National Lab., IL (USA). [1991]. 16p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910659-13: 84. annual meeting and exhibition of the Air and 
Waste Management Association (AWMA), Vancouver (Canada), 
16-21 Jun 1991). Order Number DE91011750. Source: OSTI; 
NTIS; GPO Dep. 

The Air Quality Utility Information System (AQUIS) is a data 
base management system that operates on a dedicated, IBM- 
compatible personal computer using dBASE IV. AQUIS is in 
operation at six of the seven US Air Force Logistics Command 
(AFLC) bases to assist with the management of the source inven- 
tory, permit tracking, and the estimating and tracking of emissions. 
The system also provides environmental management personnel 
with information on regulatory requirements and other compliance 
information. An AFLC base can have over 500 regulated or unreg- 
ulated emission sources, and the task of tracking and correlating 
emissions, sources, and permits is substantial. AQUIS is a com- 
prehensive management tool that provides a single system for 
storing and accessing information previously available only in multi- 
ple, uncorrelated files. This paper discusses the development of 
the system and provides an overview of the system structure and 
the relationship of that structure to sources in the field. Certain 
features such as the linking capability and compound-specific emis- 
sions are highlighted. The experience of environmental managers, 
the ultimate system users, is discussed, including specific ways in 
which AQUIS has proven useful! in responding to managers’ needs 
for air quality information. 10 refs., 3 figs., 1 tab. 


21529 (ANL/CP-72979) Dry air-surface exchange in hilly 
terrain. Gao, W.; Wesely, M.L.; Cook, D.R.; Hart, R.L. Argonne 
National Lab., IL (USA). [1991]. 11p. Sponsored by USDOE, 
Washington, DC (USA); National Aeronautics and Space Adminis- 
tration, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-9107104—8: 5. international conference on precipitation 
scavenging and atmosphere surface exchange process, Richland, 
WA (USA), 15-19 Jul 1991). Order Number DE91012479. Source: 
OST; NTIS; GPO Dep. 

Surface fluxes of sensible heat, water vapor, carbon dioxide, 
ozone, and momentum were measured by using the eddy correla- 
tion method near the top of a small hill within the Konza Prairie in 
Kansas during the four 1987 intensive Field Campaigns of the First 
iSLSCP Field Experiment (FIFE). Parameterizations of dry air- 
surface exchange in nonuniform terrain were examined. Larger 
drag coefficients, larger surface roughness lengths, and smaller 
aerodynamic resistances appeared to be associated with the 
deeper, rolling terrain upwind. Surface resistances were less af- 
fected by terrain inhomogeneities but were closely related to levels 


of photosynthetically active radiation. Normalized standard devia- 
tions of temperature, humidity, and vertical velocity are slightly 
different from values predicted by similarity relationships for uniform 
surfaces. The influences of these differences on fluxes estimated 
by use of a variance technique are relatively small as compared to 
the data scatter; computed variance fluxes are statistically in good 
agreement with eddy correlation fluxes. 11 refs., 7 figs. 


21530 (BNL-45321, pp. 5-16) Observational determination 
of the greenhouse effect. Raval, A. (Univ. of Chicago, IL (USA)); 
Ramanathan, V. Brookhaven National Lab., Upton, NY (USA). Oct 
1990. (CONF-9006134—: Workshop on global climate feedbacks, 
Upton, NY (USA), 3-6 Jun 1990). In Giobal climate feedbacks. Pro- 
ceedings. 180p. Order Number DE91004803. Source: OSTI; NTIS. 

Satellite measurements are employed to quantify the atmo- 
spheric greenhouse effect G, defined here as the longwave (or IR) 
radiation energy trapped by the atmospheric gases and clouds. We 
find G increases significantly with sea-surface temperature. The 
rate of increase gives compelling evidence for the positive feed- 
back between surface temperature, water vapor amount and the 
greenhouse effect. The magnitude of the feedback is consistent 
with that hypothesized by climate models. This study demonstrates 
an effective method for directly monitoring, from space, future 
changes in the greenhouse effect. 


21531 (BNL-45321, pp. 17-26) Interpretation of cloud- 
climate feedback as produced by 14 atmospheric general 
circulation models. Cess, R.D. (State Univ. of New York, Stony 
Brook (USA)); Potter, G.L.; Blanchet, J.P.; Boer, G.J.; Ghan, S.J.; 
Kiehl, J.T.; Le Treut, H.; Li, Z.X.; Liang, X.Z.; Mitchell, J.F.B.; Mor- 
crette, J.J.; Randall, D.A.; Riches, M.R.; Roeckner, E.; Schiese, U.; 
SlinBrookhaven National Lab., Upton, NY (USA). Oct 1990. 
(CONF-9006134—: Workshop on global climate feedbacks, Upton, 
NY (USA), 3-6 Jun 1990). In Globa/ climate feedbacks. Proceed- 
ings. 180p. Order Number DE91004803. Source: OSTI; NTIS. 

Understanding the cause of differences among general circula- 
tion model projections of carbon dioxide-induced climatic change is 
a necessary step toward improving the models. An intercomparison 
of 14 atmospheric general circulation models, for which sea sur- 
face temperature perturbations were used as a surrogate climate 
change, showed that there was a roughly threefold variation in 
global climate sensitivity. Most of this variation is attributable to dif- 
ferences in the models’ depictions of cloud-climate feedback, a 
result that emphasizes the need for improvements in the treatment 
of clouds in these models if they are ultimately to be used as cii- 
matic predictors. 


21532 (BNL-45321, pp. 27-40) Cloud parameterization. 
Randall, D.A. (Colorado State Univ., Fort Collins (USA)). 
Brookhaven National Lab., Upton, NY (USA). Oct 1990. (CONF- 
9006134—: Workshop on global climate feedbacks, Upton, NY 
(USA), 3-6 Jun 1990). In Global! climate feedbacks. Proceedings. 
180p. Order Number DE91004803. Source: OSTI; NTIS. 

The current generation of cloud parameterizations for climate 
models is successful enough to produce results that can be prof- 
itably compared with observations, yet deficient enough to keep 
several future generations of model developers busy making im- 
provements. The purpose of this paper is to review current 
parameterizations and their results. One approach to cloud param- 
eterization, and to parameterization in general, is to identify 
intuitively piausible relationships between the unknowns, such as 
cloud amount, and the known variables of the problem, such as 
relative humidity, static stability, and vertical velocity. The alterna- 
tive, deductive approach is based on the philosophical view that a 
parameterization should be a condensed physical representation of 
the process in question. The limits of applicability of such a param- 
eterization can be inferred, a priori, from its physical basis, which 
should consist of observationally testable assumptions. This dis- 
cussion emphasizes deductive parameterizations. 


21533 (BNL-45321, pp. 41-52) Comments on atmospheric 
feedbacks. Blanchet, J.P. (Canadian Climate Centre, Downsview, 
Ontario (Canada)). Brookhaven National Lab., Upton, NY (USA). 
Oct 1990. (CONF-9006134—: Workshop on global climate feed- 
backs, Upton, NY (USA), 3-6 Jun 1990). In Globa/ climate 
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feedbacks. Proceedings. 
Source: OSTI; NTIS. 

These comments address two aspects of the feedback pro- 
cesses in climate models: (1) the analysis of cloud feedback from 
the General Circulation Model (GCM) intercomparison, and (2) 
some new results on ice response to transient radiative forcing 
from Arctic haze. One can define a simple analog representation of 
cloud feedback which permits examination of the reasons for the 
large dispersion between GCMs in the intercomparisons. This rep- 
resentation may serve as a guide in determining the variables to 
consider in future intercomparisons of models. It is also relevant to 
examine the sensitivities of cloud types to those variables. The ob- 
jective of this comment is to illustrate one approach currently being 
carried out. The development is for the purposes of illustration 
only; in actual analysis, the analog is elaborated to provide a better 
representation of cloud feedback. 


21534 (BNL-45321, pp. 53-54) Comments on atmospheric 
feedbacks. Heymsfield, A. (National Center for Atmospheric Re- 
search, Boulder, CO (USA)). Brookhaven National Lab., Upton, NY 
(USA). Oct 1990. (CONF-9006134—: Workshop on global climate 
feedbacks, Upton, NY (USA), 3-6 Jun 1990). In Global climate 
feedbacks. Proceedings. 180p. Order Number DE91004803. 
Source: OSTI; NTIS. 

The author points out that shortwave warming in cirrus may play 
an important role in limiting oceanic warming through stabilization of 
the thermodynamic structure of the upper trophosphere. Radiative 
effects are thought to play a key role in the evolution of stratocu- 
mulus, altocumulus, cirrus, and thunderstorm anvils, among other 
types of cloud. Destabilization of a cloud layer resulting from radia- 
tive warming at cloud basetop can lead to overturning, convection, 
and cloud-top entrainment. The latent heat, which is released (or 
absorbed) as a result of condensation (or evaporation) contributed 
by the radiative cooling (or warming), acts to partially offset pure 
radiation effects on cloud temperature and water mass evolution. 


21535 (BNL-45321, pp. 55-61) Atmospheric feedbacks: 
Comments. Schwartz, S.E. (Brookhaven National Laboratory, Up- 
ton, NY (USA)). Brookhaven National Lab., Upton, NY (USA). Oct 
1990. (CONF-9006134—: Workshop on global climate feedbacks, 
Upton, NY (USA), 3-6 Jun 1990). In Global climate feedbacks. Pro- 
ceedings. 180p. Order Number DE91004803. Source: OSTI; NTIS. 
This study focuses on general circulation models. The author ex- 
presses a concern with calibration of the models to agree with 
climate properties characteristic of the present earth. It is impossi- 
ble to mode! everything in a general circulation model from first 
principles; therefore, many features of the modeled phenomena 
are chosen on the basis of common sense or common experience. 
if these choices were made in all of the general circulation models 
being compared, and if they were based on the present climate, 
they would not be discerned with either in these intercomparisons 
or in comparisons with the present climate. Cloud parameterization 
is one such area where experience has heavily influenced the 
models. A major reason for this is the great range of length scales 
involved, from tenths of micrometers for cloud condensation nuclei, 
to tens of microns for cloud droplets, to hundreds of meters for 
cloud depths, to hundreds of kilometers for the horizontal dimen- 
sion of a grid cell in a general circulation model that may or may 
not have a cloud in it or may be partly cloudy by some algorithm. 


21536 (BNL-45321, pp. 63-70) Ocean thermal transients: A 
program of data analysis, modeling, and monitoring of the At- 
lantic Ocean thermohaline circulation. Bryan, K. (Princeton 
Univ., NJ (USA)). Brookhaven National Lab., Upton, NY (USA). Oct 
1990. (CONF-9006134—: Workshop on global climate feedbacks, 
Upton, NY (USA), 3-6 Jun 1990). In Global climate feedbacks. Pro- 
ceedings. 180p. Order Number DE91004803. Source: OSTI; NTIS. 

The rate at which greenhouse warming will occur is a critical un- 
known in our ability to react to this climate change. Predictions 
based on models show global warming ranging from 1.5°C to 4°C 
in response to a doubling in greenhouse gases. However, whether 
this warming occurs in 50 years or 100 years still is not certain. 
Part of this uncertainty is related to an inability to predict the natu- 
ral cycle of atmospheric temperatures. Changes in hemispheric 
temperature approaching 1°C over a span of 50 years have been 
observed in the past century. Since the natural and greenhouse 


180p. Order Number DE91004803. 
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effects are additive, the phase of the former cycle (whether back- 
ground temperatures are rising or falling), in part, will determine 
how rapidly global warming proceeds. To predict the effects of nat- 
ural climate variability at periods ranging from interannual to 
decadal and longer requires an understanding of the role of the 
ocean in driving climate change. Studies in the Pacific have shown 
that the variability of sea surface temperature (SST) in this basin 
significantly impacts global climate. The: Atlantic Ocean also seems 
to be a major player in establishing change in global climate at 
various time-scales. However, the present understanding of the At- 
lantic’s role in climate change is much less developed than in the 
case of the Pacific. 


21537 (BNL-45321, pp. 71-81) Paleo deep water variability: 
Magnitude and rapidity. Boyle, E.A. (Massachusetts Institute of 
Technology, Cambridge (USA)). Brookhaven National Lab., Upton, 
NY (USA). Oct 1990. (CONF-9006134—: Workshop on global 
climate feedbacks, Upton, NY (USA), 3-6 Jun 1990). In Global cli- 
mate feedbacks. Proceedings. 180p. Order Number DE91004803. 
Source: OSTI; NTIS. 

The record of climate change in ice cores and deep sea 
sediments (and a few other lines of evidence) provides the only in- 
formation on what happens to the earth during large-scale climate 
changes — changes that are. comparable in magnitude to model pre- 
dictions of future climate change. Ice core data show a surprisingly 
close coupling between past variations in CO, and climate, but we 
still cannot resolve the chicken-egg problem of cause and effect. 
However, we do know that atmospheric CO> fluctuations are driven 
by the ocean: by physical circulation, and biogeochemical cycling. 


21538 (BNL-45321, pp. 83-92) Role of the ocean carbon cy- 
cle in determining atmospheric pCO2. Sarmiento, J.L. (Princeton 
Univ., NJ (USA)). Brookhaven National Lab., Upton, NY (USA). Oct 
1990. (CONF-9006134—: Workshop on global climate feedbacks, 
Upton, NY (USA), 3-6 Jun 1990). In Global climate feedbacks. Pro- 
ceedings. 180p. Order Number DE91004803. Source: OSTI; NTIS. 

Ocean biological interactions affect climate indirectly through the 
removal of CO. as organic carbon from the upper ocean and by its 
regeneration at depth. The effect of this biological pump on atmo- 
spheric pCO, is considerable: if the pump were to cease 
operating, the atmospheric pCO. would increase from its pre- 
industrial value of ~280 ppm to ~530 ppm with an enfolding 
time-scale of about 160 years. On geologic time scales, the burial 
of carbon in ocean sediments would be affected, with even greater 
consequences for atmospheric pCO2. However, until recently, sim- 
ple ocean models had led to the conclusion that changes in the 
natural cycling of carbon over short enough times scales to affect 
anthropogenic perturbation were very unlikely. Thus, all estimates 
from models of fossil CO2 uptake by the oceans are based on the 
assumption that the natural carbon cycle is in steady state. The 
observations of ice cores, showing that atmospheric pCO. was re- 
markably steady within about 10 ppm for about 1,000 years before 
the beginning of the industria! revolution, suggest that this view- 
point is not without basis. 


21539 (BNL-45321, pp. 93-94) Comments on the problem 
of the ocean circulation. Wunsch, C. (Massachusetts Institute of 
Technology, Cambridge (USA)). Brookhaven National Lab., Upton, 
NY (USA). Oct 1990. (CONF-9006134—: Workshop on global 
climate feedbacks, Upton, NY (USA), 3-6 Jun 1990). In Global cii- 
mate feedbacks. Proceedings. 180p. Order Number DE91004803. 
Source: OSTI; NTIS. 

In general terms, one must be aware that no matter how sophis- 
ticated the meteorological models become over the next decade, 
the present comparatively primitive state of understanding of the 
oceans must be overcome. Otherwise, any future forecast of cli- 
mate change, whether owing to greenhouse effects or other 
causes, will be vulnerable to the sweeping and devastating criticism 
that the oceanic component is not believable, and hence, that no 
climate forecast has any credibility. The geological record clearly 
shows that the ocean circulation was radically different in the past, 
when the climate was radically different. The problem is that we 
lack the understanding to model the circulation of the present 
ocean adequately - much less to forecast it in any convincing way. 





21540 ee pp. 95-99) Elements of oceanic CO. 
feedback in to climatic changes. Takahashi, Taro 
(Columbia Univ., Palisades, NY (USA)). Brookhaven National Lab.., 
Upton, NY (USA). Oct 1990. (CONF-9006134—: Workshop on 
global climate feedbacks, Upton, NY (USA), 3-6 Jun 1990). In 
Global climate feedbacks. Proceedings. 180p. Order Number 
DE91004803. Source: OSTI; NTIS. 

The upper mixed layer of the oceans contains an amount of CO. 
nearly equal to that in the atmosphere, and the subsurface waters 
below it contain about 50 times as much CO. as the atmosphere. 
The subsurface waters are highly supersaturated with respect to 
atmospheric CO2: they would exhibit a pCO. value about three 
times as high as the atmospheric value if they were warmed to the 
mean surface water temperature of about 18°C. This suggests that 
the storage capacity of CO. in the oceans and the transfer of CO, 
between the atmosphere and deep ocean waters are regulated by 
complex physical and biogeochemical processes occurring in the 
upper layers of the oceans. Climatic changes, including not only 
temperature changes, but also changes in precipitation/evaporation 
and wind regimes, would undoubtedly affect these processes in the 
upper ocean layers, and hence, affect the dynamics of air-sea CO. 
exchange processes. However, the regulatory mechanisms 
involved in the air-sea CO2 exchange are complex, and our knowl- 
edge is so incomplete that even the direction of oceanic CO2 
feedback in response to the anticipated climatic warming and asso- 
ciated changes cannot be estimated with certainty. In this paper, 
some of the major variables and their possible effects on the dy- 
namics of air-sea CO> transfer will be briefly discussed. 


21541 (BNL-45321, pp. 101-115) Terrestrial ec: 

and climatic change. Emanuel, W.R. (Oak Ridge National Labora- 
tory, TN (USA)); Schimel, D.S. Brookhaven National Lab., Upton, 
NY (USA). Oct 1990. (CONF-9006134—: Workshop on global 
climate feedbacks, Upton, NY (USA), 3-6 Jun 1990). In Global cii- 
mate feedbacks. Proceedings. 180p. Order Number DE91004803. 
Source: OSTI; NTIS. 

Climatic change caused by increasing concentrations of green- 
house gas may alter the earth’s vegetation and the turnover of 
dead organic matter on land. The dependence of piant cell pro- 
cesses and microbial activity on light, temperature, moisture, and 
nutrients is the basis for this change, but with time, the 
consequences extend to variations in ecosystem characteristics, in- 
cluding species composition, biomass, and leaf profiles, and to 
continental distributions of vegetation zones or biomes. Land 
systems partially shape climatic change as they respond to it. Ter- 
restrial ecosystems influence climate by exchanging moisture and 
heat with the atmosphere, and they form a land boundary in terms 
of albedo and roughness. Furthermore, climatic perturbations can 
alter terrestrial carbon and nitrogen cycles, leading to further shifts 
in concentrations of atmospheric greenhouse gas. A comprehen- 
sive, global model of terrestrial ecosystems is needed in climate 
and element cycling studies. This need has been apparent for 
some time, but only recently have the necessary concepts, data, 
and formalisms for such a model become available. In this study, 
we describe some approaches to developing a global ecosystem 
model with particular attention to the difficulties associated with the 
range of scales involved and data limitations that require empirical 
substitutes for more formal relationships. 


21542 
tems to global change: Research . Bazzaz, F.A. 
(Harvard Univ., Cambridge, MA (USA)). Brookhaven National Lab.., 
Upton, NY (USA). Oct 1990. (CONF-9006134—: Workshop on 
global climate feedbacks, Upton, NY (USA), 3-6 Jun 1990). In 
Global climate feedbacks. Proceedings. 180p. Order Number 
DE91004803. Source: OSTI; NTIS. 

The biosphere plays a very important role in climatic change, 
principally by CO2 exchange, water circulation, and energy bud- 
gets. Thus, to understand the contribution of the biota to the global 
carbon cycle and its subsequent influence on global climatic 
change, we must study how the productivity of terrestrial ecosys- 
tems, especially forests, is affected by high CO, atmospheres. 
Elevated global CO2 levels and their associated increases in tem- 
perature may initially enhance plant photosynthesis, thereby 
absorbing additional CO. from the atmosphere. Yet, the increase in 
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primary production may not continue indefinitely because of nutrient 
limitation caused by the predicted decrease in the decomposition 
rate of litter. A different scenario would suggest that because of 
large amounts of fixed carbon, trees could allocate more resources 
to root growth and root exudates, which would increase nutrient 
availability through increased microbial activities. Whatever the 
scenario considered, there is little doubt that temperate forests play 
a major role in the global carbon budget and are an important 
feedback to climate. Evidence to discern validity of these scenarios 
is essential if we hope to understand the role of temperate forests 
in modifying the global carbon budget and subsequent climatic 
changes. Therefore, we need to examine how plant physiological 
growth responses are altered by enriched CO. environments. 


21543 (BNL-—45321, pp. 125-150) Sea ice response to global 
climatic change. Hibler, W.D. Ili (Dartmouth College, Hanover, NH 
(USA)). Brookhaven National Lab., Upton, NY (USA). Oct 1990. 
(CONF-9006134—: Workshop on global climate feedbacks, Upton, 
NY (USA), 3-6 Jun 1990). In Global climate feedbacks. Proceed- 
ings. 180p. Order Number DE91004803. Source: OSTI; NTIS. 

The response of the polar regions to climatic change is signifi- 
cantly affected by the presence of sea ice. This sea ice cover is 
very dynamic and, hence, has a variety of thicknesses. In addition 
to undergoing deformation, the ice pack is typically transported 
from one region to another with melting and freezing occurring at 
different locations. Also, there is the issue that the mechanical 
characteristics of the ice cover, which dictate many of its outflow 
characteristics, may vary in response to climatic change, and 
hence, may cause feedback effects that could affect the response 
of the system. As a consequence, it is clear that while statistical 
models and observations of present-day ice extent are important 
for validating physically based models of sea ice growth drift and 
decay, reliance on such observations to ascertain the sensitivity of 
the high latitudes to climatic variations may leave out important 
feedbacks which could affect the response. Instead, it appears im- 
portant to develop physically based models to successfully explain 
observed features of sea ice growth drift and decay and then to 
use some version of these models in numerically based studies of 
climate. In this regard, it is important to develop models that in- 
clude ice drift and dynamics in climatic studies and to begin to 
examine the response of such models to simulated, rather than ob- 
served, atmospheric forcing. Some simple robust sea ice dynamic 
models are discussed. Overall, there are three broad areas where 
determining the physical mechanisms is important for developing a 
physically based understanding of the response of the high lati 
tudes to climate change: Sea ice dynamics and thermodynamics, 
the thickness distribution of sea ice and its evolution, and the cou- 
pling of sea ice with the ocean. Aspects of these features that are 
relevant to climatic change are discussed, including some perspec- 
tives on recent research. 


21544 (BNL—45321, pp. 151-163) Com on see ice 
feedback. Moritz, R.E. (Polar Science Center, Seattle, WA (USA)). 
Brookhaven National Lab., Upton, NY (USA). Oct 1990. (CONF- 
9006134—: Workshop on global climate feedbacks, Upton, NY 
(USA), 3-6 Jun 1990). In Global climate feedbacks. Proceedings. 
180p. Order Number DE91004803. Source: OSTI; NTIS. 

Perhaps the most studied mechanism by which sea ice affects 
estimates of globa! warming is the so-called ice-albedo feedback. 
The basic mechanism of ice-albedo feedback owes its existence to 
the simple facts that snow and ice have higher average short-wave 
albedo than land and water, and that snow and ice exist only at 
freezing and sub-freezing temperatures. These ideas are illustrated 
by showing short-wave albedos for various surface conditions. If 
the surface insolation is fixed, the surface temperature T, at a 
point increases if the albedo increases. If the temperature reaches 
the freezing point, energy balance is achieved by melting. The sur- 
face area covered by highly reflective snow and ice decreases as 
melting proceeds, thereby decreasing the area-average albedo of a 
fixed region that initially contains ice. If these surface albedo 
changes manifest themselves as change in the planetary albedo, 
then there is a positive feedback loop. A zero-dimensional model 
for planetary radiation balance is presented which is used to esti- 
mate the overall albedo feedback. 
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21545 (BNL-45331) The solubility and dissociation kinet- 
ics of hydroxymethyl xide in solution. 
Zhou, Xianliang; Lee, Yin-Nan. Brookhaven National Lab., Upton, 
NY (USA). Apr 1991. 11p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CH00016. (CONF-9107104—4: 5. in- 
ternational conference on precipitation scavenging and atmosphere 
surface exchange process, Richland, WA (USA), 15-19 Jul 1991). 
Order Number DE91013336. Source: OSTI; NTIS; GPO Dep. 

The Henry's Law solubility of hydroxymethyl hydroperoxide 
(HMP) and its equilibrium and reaction kinetics in aqueous solution 
were studies. The equilibrium constants of H2O2 + CH2O <> 
HMP (1) and HMP + CH2O0 <> BHMP (2) are K, = 2.35 x 10-* 
e7610/T M-' and Kp = 1.04 x 10-° e779/T M-', respectively. 
Both the forward and reverse rates of reaction (1) were base cat- 
alyzed between pH 5 and 8. The temperatures dependences of 
these two rate constants at pH 7.07 between 5 and 35°C are k,; = 
G8 x 10%. err as" end kh, « Tk Oe 
s~'. The Henry's Law constant of HMP was determined to be 4.1 
x 10° and 6.5 x 10° M atm" at 22.0 and 10.0°C, respectively. 
Exhibiting a large solubility, HMP is expected to be efficiently scav- 
enged by hydrometeors. Because of its rapid decomposition at 
neutral pH, aqueous HMP is expected to be stable only at pH < 
5.5. 30 refs., 6 figs., 1 tab. 


21546 (BNL-46114) Free-radical reactions in cloudwater: 
The role of transition metals in hydrogen peroxide production 
and destruction. Weinstein-Lloyd, J.B.; Schwartz, S.E. 
Brookhaven National Lab., Upton, NY (USA). Apr 1991. 19p. 
Sponsored by USDOE, Washington, DC (USA); National Sci- 
ence Foundation, Washington, DC (USA). DOE Contract 
AC02-76CH00016. Grant ATM-8808480;Grant ATM-8911296. 
(CONF-9107104-6: 5. international conference on precipitation 
scavenging and atmosphere surface exchange process, Richland, 
WA (USA), 15-19 Jul 1991). Order Number DE91013334. Source: 
OSTI; NTIS; GPO Dep. 

Cloudwater hydrogen peroxide is a principal oxidant for dissolved 
S(IV). Low-intensity cobalt-60 radiolysis permits the study of free- 
radical reactions producing H2O2 in aqueous solutions under 
conditions characteristic of the ambient atmosphere. Results using 
this technique have confirmed model predictions that H2O, produc- 
tion is frequently the major fate of O2(-I) radicals. However, 
dissolved iron can significantly decrease the apparent yield of 
H2Op, principally because of destruction of H2O. by Fe(II). In spite 
of its greater efficiency in catalyzing the production of H2O2 from 
O2(-1), faster oxidation reactions for Cu(I) and the generally lower 
atmospheric abundance of copper suggest that it will not be as ef- 
fective as iron on atmospheric H2O2. 31 refs., 3 figs., 1 tab. 


21547 (BNL-46164) Effects of in-cloud processes upon the 
vertical distribution of aerosol particles: Observations and nu- 
merical simulations. Kleinman, L.|. (Brookhaven National Lab., 
Upton, NY (USA)); Daum, P.H.; Berkowitz, C. Brookhaven National 
Lab., Upton, NY (USA). Apr 1991. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH00016. (CONF- 
9107104—7: 5. international conference on precipitation scavenging 
and atmosphere surface exchange process, Richland, WA (USA), 
15-19 Jul 1991). Order Number DE91013539. Source: OSTI; 
NTIS; GPO Dep. 

This study reports preliminary results from storm dynamic calcu- 
lations for the purpose of understanding the in-cloud processes 
which contribute to the generation of the aerosol particle and water 
vapor profiles previously observed. Calculations of the vertical dis- 
tributions of water vapor and aerosol particles as affected by a 
precipitating convective cloud are presented in Section 3. These 
calculations employ a one dimensional cloud model with cloud dy- 
namics and microphysics. Modifications have been made to this 
model to allow it to follow “tagged” water vapor and aerosol parti- 
cles that originate at a specified altitude. These tagged species 
interact in the same way as “ordinary” water and particles and are 
used to determine whether particles and water vapor are scav- 
enged with comparable efficiency. Results are compared for two 
cases; one with a low efficiency of aerosol activation and one with 
all aerosol particles becoming activated. 9 refs., 5 figs. 
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21548 (CONF-8912148—) Trends in aerosol research. New 
technologies and experiments in aerosol characterize- 
tion. Proceedings. Schmidt-Ott, A. (ed.). Duisburg Univ. 
(Gesamthochschule) (Germany, F.R.). Sonderforschungsbereich 
209 - Stoff- und Energietransport in Aerosolen. 1990 159p. From 1. 
seminar on trends in aerosol research: New technologies and ex- 
periments in aerosol characterization; Muelheim an der Ruhr 
(Germany, F.R.); 4 Dec 1989. Order Number DE91785668. 
Source: OSTI; NTIS (US Sales Only). 

The wide range of fields represented reflected the interdisci- 
plinary character of aerosol science and included radioactive 
chemistry, solid state physics, fluid mechanics and combustion 
research. The seminar was attended by 160 scientists from univer- 
sities and industry. (EF). 


21549 (DOE/EH-0173T) Environmental regulatory guide for 
radiological effluent monitoring and environmental survelil- 
lance. USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (USA). Jan 1991. 172p. Sponsored by 
USDOE, Washington, DC (USA). Order Number DE91013607. 
Source: OSTI; NTIS; GPO Dep. 

Under the Atomic Energy Act of 1954, as amended, the US 
Department of Energy (DOE) is obligated “to regulate its own activ- 
ities so as to provide radiation protection for both workers and the 
public.” Presidential Executive Order 12088, “Federal Compliance 
with Pollution Control Standards,” further requires the heads of ex- 
ecutive agencies to ensure that all Federal facilities and activities 
comply with applicable pollution control standards and to take all 
actions necessary for the prevention, control, and abatement of en- 
vironmental pollution. This regulatory guide describes the elements 
of an acceptable effluent monitoring and environmental surveillance 
program for DOE sites involving radioactive materials. These ele- 
ments are applicable to all DOE and contractor activities for which 
the DOE exercises environmental, safety, and health responsibili- 
ties, and are intended to be applicable over the broad range of 
DOE facilities and sites. In situations where the high-priority ele- 
ments may not provide sufficient coverage of a specific monitoring 
or surveillance topic, the document provides additional guidance. 
The high-priority elements are written as procedures and activities 
that “should” be performed, and the guidance is written as proce- 
dures and activities that “should” be performed. The regulatory 
guide both incorporates and expands on requirements embodied in 
DOE 5400.5 and DOE 5400.1. 221 refs., 2 figs., 6 tabs. 


21550 (DOE/EH/79079-H1, pp. 2.1-2.21) Health effects. EA- 
Mueller, inc., Baltimore, MD (USA); Brookhaven National Lab., 
Upton, NY (USA). Jun 1990. In Indoor air quality environmental in- 
formation handbook: Combustion sources. 1989 Update. 325p. 
Order Number DE91005691. Source: OSTI; NTIS. 

On average, Americans spend more than 16 hours per day at 
home, and much of their time away from home is spent indoors at 
work, shopping, and school. Indoor pollutants, therefore, have a 
large influence on total population exposure to pollutants from all 
sources. It has only been in the last two decades, however, that at- 
tention has focused on indoor pollution concentrations outside 
places of work. Indoor pollution exposure is important to health, 
with the actual impact determined by the relationships between pol- 
lution dose (concentration times time of exposure) and health 
response to that dose. Much of the knowledge of pollution dose- 
response relationships under real-world conditions is derived from 
epidemiological studies based on statistical analysis of outdoor pol- 
lution concentrations and indices of health effects. Few studies 
include measured concentrations indoors. The statistical relation- 
ships are valid only to the extent that measured outdoor 
concentrations are good indices of total exposure indoors and out- 
doors. If.they are not, they can introduce error into the estimates of 
dose-response relationships. Thus, if pollutant concentrations are 
lower indoors than outdoors, and a statistical relationship is found 
between outdoor concentrations and some measure of health ef- 
fect, then the relationship will appear to be smaller than it really is. 
This is because health effects are occurring at a lower average 
concentration than measured and/or the rate of increase of the 
dose-response relationship per unit increase in exposure is lower 
than it would be were the true exposure known. If pollutant con- 
centrations are higher indoors than outdoors because of indoor 





emission sources, then the time and space patterns of indoor and 
outdoor concentrations can be different and probably uncorrelated. 


21551 (DOE/EH/79079-H1, pp. 3.1-3.57) Emissions trom 
combustion sources. EA-Mueller, Inc., Baltimore, MD (USA); 
Brookhaven National Lab., Upton, NY (USA). Jun 1990. In /ndoor 
air quality environmental information handbook: Combustion 
sources. 1989 Update. 325p. Order Number DE91005691. 
Source: OSTI; NTIS. 

There are numerous potential sources of combustion-generated 
pollutants in the indoor air environment. A listing of the common 
pollutants which may be present in the indoor air, along with the 
potential sources of these pollutants is presented. 


21552 (DOE/EH/79079—H1, pp. 4.1-4.44) Factors affecting 
pollutant concentrations. EA-Mueller, Inc., Baltimore, MD (USA); 
Brookhaven National Lab., Upton, NY (USA). Jun 1990. In indoor 
air quality environmental information handbook: Combustion 
sources. 1989 Update. 325p. Order Number DE91005691. 
Source: OSTI; NTIS. 

The concentration of combustion-generated pollutants in the 
indoor atmosphere is dependent on various factors affecting the in- 
troduction, dispersion, and removal of the pollutants. Pollutants are 
introduced from indoor sources or from the outdoor air which then 
are distributed over time throughout a residence. Pollutants are re- 
moved from the indoor atmosphere by air exchange and chemical 
and/or physical reactions. In other words, the quality of indoor air is 
the result of a number of concurrently operating factors which 
combine and/or interact to produce desirable or undesirable con- 
centrations of one or more indoor air pollutants. At the most basic 
level, an indoor air pollution problem can be described as a situa- 
tion in which the rate of pollutant input into a structure or room has 
exceeded, to an unacceptable degree, its rate of output and reac- 
tion. The basic factors influencing the indoor concentration of 
pollutants are: source emission strength and rate; outdoor pollutant 
concentration/ambient air; air exchange rate; house volume and 
rate of mixing; and pollutant reactivity rate. A number of general 
conclusions regarding the influence of each of these factors can be 
made in accordance with reported observations. The impact of in- 
creased air exchange on the level of air pollutants in a structure 
depends on the quality of the ambient air; however, in most cases, 
the quality of outdoor air is better than that found indoors, and in- 
creased effective air exchange rates are, therefore, beneficial to 
indoor air quality. In general, decreased air exchange rates can be 
expected to concentrate pollutants generated indoors. A discussion 
of the effects of emission source, pollutant distribution, and re- 
moval mechanisms on pollutant concentrations and the results of 
some of these studies follows. 


21553 (DOE/EH/79079-H1, pp. 5.1-5.78) Indoor concentra- 
tions. EA-Mueller, inc., Baltimore, MD (USA); Brookhaven National 
Lab., Upton, NY (USA). Jun 1990. In Indoor air quality environmen- 
tal information handbook: Combustion sources. 1989 Update. 
325p. Order Number DE91005691. Source: OSTI; NTIS. 

The monitoring of indoor air pollutant concentrations is per- 
formed to accomplish a number of important goals. Data obtained 
in large-scale studies involving many homes provide a basis for es- 
timating the exposure of large populations to indoor air pollution 
which in turn, help identify problem homes so that appropriate con- 
tro] measures may be undertaken. Monitoring studies performed in 
the laboratory or under carefully selected field conditions provide 
valuable insight into source emission rates as well as the factors 
which determine the dynamics of indoor air quality. In addition, the 
characteristics of and the usage patterns of occupants within cer- 
tain homes in the housing stock which may be creating indoor air 
quality problems can be identified by monitoring studies. In an at- 
tempt to understand the total exposure of humans to pollutants, 
simultaneous measurements of indoor and outdoor air quality, and 
the use of personal monitors have been conducted. When review- 
ing the results of monitoring studies, it is important to identify 
similarities/differences in the experimental conditions and protocols. 
Certain instrumentation can measure peak concentrations of pollu- 
tants, while for other studies weekly or annual averages are 
provided. The experimental controls and variables should be noted 
when making data comparisons. Modeling is sometimes employed 
in conjunction with monitoring or laboratory studies as a means of 
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extrapolating data. This section discusses methods used to mea- 
sure and monitor indoor air quality. It reviews the results of 
monitoring studies which have sought to quantify the contribution of 
combustion sources to indoor air pollution and to the overall expo- 
sure of humans to combustion-related pollutants. It also describes 
the monitoring methods and instrumentation techniques commonly 
employed in the field and their most appropriate applications. 


21554 (DOE/EH/79079-H1, pp. 6.1-6.17) Control tech- 
niques. EA-Mueller, Inc., Baltimore, MD (USA); Brookhaven 
National Lab., Upton, NY (USA). Jun 1990. In Indoor air quality en- 
vironmental information handbook: Combustion sources. 1989 
Update. 325p. Order Number DE91005691. Source: OSTI; NTIS. 

Indoor concentrations of combustion-generated pollutants can be 
controlled by a combination of three techniques: removing or limit- 
ing the emissions from the sources, removing or controlling 
contaminants in air by processing the air, and by diluting indoor air 
with less contaminated air, with or without energy recovery. Until 
approximately ten years ago, maintaining acceptable indoor air 
quality was predominantly accomplished using dilution by ventila- 
tion; however, increasing energy costs have iessened the cost 
effectiveness of this option and other options must often be re- 
evaluated. These other options include removal, modification, or 
local ventilation of strong sources of pollutants. The selection of 
the control methods or strategy most suitable to address or prevent 
a specific indoor air pollution problem can be exceedingly compli- 
cated. The proper choices for indoor air pollution control often 
depend heavily on the singular aspects of the particular home in 
question: the sensitivity of its occupants, the characteristics of the 
structure, pollutant sources and locations within the home, and the 
quality of the ambient air. Additional factors which may play a role 
in selecting appropriate controls are issues related to making the 
best use of space, the costs and required effectiveness of the con- 
trols, the pollutants involved, and many practical considerations of 
installation, operation, and maintenance. 


21555 (DOE/EH/79079-H1, pp. 7.1-7.9) Indoor air quality 
standards. EA-Mueller, inc., Baltimore, MD (USA); Brookhaven 
National Lab., Upton, NY (USA). Jun 1990. In Indoor air quality en- 
vironmental information handbook: Combustion sources. 1989 
Update. 325p. Order Number DE91005691. Source: OSTI; NTIS. 

Currently, there are no regulations that require owners of private 
residences to monitor or otherwise control indoor air pollution; con- 
sequently, there are no mandatory standards for the residential air 
environment. However, a number of recommended standards do 
exist that can be used as guidelines for homeowners, home de- 
signers, and others concerned about residential indoor air quality. 
These standards can be categorized into two basic types: health 
standards (which specify maximum recommended pollutant con- 
centrations) and ventilation standards. These standards are briefly 
described. 


21556 (DOE/EH/79079-H1, pp. 8.1-8.34) Models. EA-Muelier, 
Inc., Baltimore. MD (USA); Brookhaven National Lab., Upton, NY 
(USA). Jun 1990. In Indoor air quality environmental information 
handbook: Combustion sources. 1989 Update. 325p. Order Num- 
ber DES1005691. Source: OSTI; NTIS. 

Mathematical modeling is an important too! in the field of indoor 
air quality, both as a means for studying the factors which influ- 
ence concentrations of indoor air pollutants and as a basis for 
estimating indoor air pollutant concentrations in homes. Moreover, 
since there are more than 80 million residences in the United 
States today, estimating pollutant concentrations with mathematical 
models within large numbers of homes is commonly thought to be 
more practical and cost effective in assessing population expo- 
sures than direct measurement of pollutant levels. This section 
presents descriptions of some representative mathematical models 
that have been developed to study and predict various aspects of 
indoor air quality. It also provides examples of how these models 
have been applied to date. A complex interaction of many factors 
determines the indoor air quality within a given home. in a given 
model, the level of detail with which each of these factors is as- 
sessed depends on the purpose of the model and the availability of 
data. Typical objectives of indoor air quality models are: Provide a 
method for ranking the relative importance of indoor pollutant 
sources. Quantify indoor concentration distributions within classes 
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of homes based on regional, temporal, source, or other key param- 
eters that may influence indoor concentrations. Identify high-risk 
populations exposed to high indoor pollutant concentrations. Pro- 
vide field study design assistance by determining key parameters 
to measure and information gaps to fill. Provide tools for policy 
makers involved with energy conservation, new housing codes, ac- 
ceptable emission rates, etc. Identify key parameters to target for 
control//mitigation efforts. Estimate indoor pollutant exposures for 
epidemiology studies. Provide estimates of possible peak expo- 
sures of home occupants to indoor pollutants. 


21557 (DOE/EH/79079-H1, pp. 9.1-9.12) Perspective for 
homeowners. EA-Mueller, Inc., Baltimore, MD (USA); Brookhaven 
National Lab., Upton, NY (USA). Jun 1990. In Indoor air quality en- 
vironmental information handbook: Combustion sources. 1989 
Update. 325p. Order Number DE91005691. Source: OSTI; NTIS. 

To date, few efforts have been made to digest available informa- 
tion on indoor air quality from combustion sources for non-technical 
readers who may be concerned about indoor air pollution in their 
own homes. The purpose of this section is to help fill that informa- 
tion gap and give homeowners a perspective on the problem. This 
section provides some answers to a number of commonly asked 
questions about indoor air quality from combustion sources, fol- 
lowed by a review of the factors which affect pollutant levels in 
indoor air, and a description of how control measures are used to 
alter these factors in favor of improved air quality. 


21558 (DOE/ER-0484P, pp. 74-75) Fluidized-bed technol 
ogy for disposal of hospital waste: Meets state and EPA 
regulations. USDOE Office of Energy Research, Washington, DC 
(USA). Jan 1991. In Technology ’90. Accomplishments in technol- 
ogy transfer from DOE and its laboratories. 192p. Order Number 
DE91005072. Source: OSTI; NTIS; INIS. 

Disposing of hospital waste in an environmentally responsible 
way is becoming increasingly complex and expensive. Hospital in- 
cinerators undergo corrosion and other deterioration because of 
intermittent use and because the combustion products themselves 
are corrosive. To remedy this situation, the Morgantown Energy 
Technology Center (METC) and the Good Samaritan Hospital in 
Lebanon, Pennsylvania, will be using the contaminant control char- 
acteristics of coal-fired, fluidized-bed combustors to provide safe 
incineration of hospital wastes. The combination of limestone and 
coal ash in the fluidized-bed combustor traps and destroys pollu- 
tants inside the furnace. Thus, this combination maintains a clean 
environment while using coal for fuel rather than natural gas or im- 
ported oil. This technological linkage offers three advantages. First, 
the temperature at which the fluidized-bed combustor operates is 
ideal for destroying the components of hospital waste. Second, a 
fluidized-bed combustor uses limestone to absorb the sulfur emit- 
ted from the coai. This limestone, along with ash, reacts with and 
neutralizes the chlorine that the incineration process liberates from 
certain plastics. Capturing the chlorine and sulfur in the combustor 
converts these potentially noxious gases to a nontoxic state. Fi- 
nally, the combustor provides heat and steam for the hospital. 


21559 (DOE/ER-0484P, pp. 79-80) Reburning to remove 
NOx: Demonstration at Ohio Edison's Niles Plant. USDOE Of- 
fice of Energy Research, Washington, DC (USA). Jan 1991. In 
Technology '90. Accomplishments in technology transfer from DOE 
and its laboratories. 192p. Order Number DE91005072. Source: 
OSTI; NTIS: INIS. 

Nitrogen oxides (NO,) play an important role in the formation of 
acid rain. A large source of this NO, are the electric utility boilers 
that burn coal. In particular, cyclone-fired boilers emit the highest 
levels of NO, when compared with other types of boilers. Cycione- 
fired boilers are used in only 9% of the total coal-fired generating 
capacity in the US, but they emit 14% of the NO, produced by util- 
ity boilers. Pollutants can be removed from the fuel before it is 
burned, in the furnace itself, and from the flue gases produced af- 
ter burning is completed. In-furnace removal has been shown to be 
a commercially attractive method for removing NO,. Reburning is 
viewed a sthe most promising in-furnace NO, reduction technique 
for cyclone-fired boilers. The Pittsburgh Energy Technology Center 
(PETC) is participating in a full-scale demonstration of this technol- 
ogy at Ohio Edison's power piant in Niles, Ohio, which uses a 
coal-fired cyclone boiler of the type that traditionally produces high 
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levels of NO, emissions. Reburning is essentially a process in 
which nitrogen oxides generated in the main combustion zone are 
passed through a slightly fuel-rich or reburn zone that causes the 
nitrogen oxides to be reduced to molecular nitrogen, which is a 
naturally occurring element in our atmosphere. The fuel-rich gases 
flow from the reburn zone to the next part of the boiler, the burnout 
zone, where additional air is added to complete combustion. 


21560 (DOE/ER/61017—1) Determining the chemical com- 
position of cloud condensation nuclei: First progress report. 
Williams, A.L. (Illinois State Water Survey, Champaign, IL (USA)); 
Rothert, J.E.; McClure, K.E.; Alofs, D.J.; Hagen, D.E.; White, D.R.; 
Hopkins, A.R.; Trueblood, M.B. lilinois State Water Survey, Cham- 
paign, IL (USA). Jan 1991. 20p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-90ER61017. Order 
Number DE91013153. Source: OSTI; NTIS; GPO Dep. 

This report describes the design of a system to collect and 
chemically analyze cloud condensation nuclei (CCN). The basic 
approach is to identify which of the ambient aerosol particles are 
CCN by their ability to form droplets under supersaturated condi- 
tions, and to selectively remove the nucleated CCN from the 
background aerosol based on the inertial properties of the droplets 
formed. Design critera and supporting discussion are advanced for 
the continuous flow diffusion chamber (CFD), the haze chamber, 
and the virtual impactors to be used in the experiments. Arguments 
are presented showing why the CCN sample must be divided into 
at least two parts for representative chemical analysis. Caiculations 
are presented showing the behavior of a typical ambient aerosol as 
it passes through the collection system. The effect on the virtual 
impactor collection efficiency due to droplet growth inside the vir- 
tual impactor nozzle is considered. Results are reported from a 
collaborative chemical validation study for ion chromatography 
analysis. 7 refs., 10 figs., 1 tab. 


21561 (DOE/ER/61067-1) A stochastic formulation of ra- 
diative transter in clouds: Progress report. Stephens, G.L.; 
Gabriel, P. Colorado State Univ., Fort Collins, CO (USA). Dept. of 
Atmospheric Science. Mar 1991. 5p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FG02-90ER61067. Order Number 
DE91013152. Source: OSTI; NTIS; GPO Dep. 

Progress is reported on the work of fitting mathematical equa- 
tions to the process of radiative transter in clouds. During the last 
six months, several modules have been written and tested in For- 
tran. (SM) 


21562 (DOE/EV/10220-T8) Enhanced research program on 
the long-range climatic effects of increased atmospheric car- 
bon dioxide: A continuation: 1984 annual report. Washington, 
W.M.; Kellogg, W.W. National Center for Atmospheric Research, 
Boulder, CO (USA). Mar 1985. 13p. Sponsored by USDOE, Wash- 
ington, DC (USA); National Science Foundation, Washington, 
DC (USA). DOE Contract Al01-79EV10220. Order Number 
DE91013880. Source: OSTI; NTIS; GPO Dep. 

During the last year we published a major paper which described 
the simulation of the CO. effects with a general circulation model, 
GCM, coupled to a simple oceanic mixed layer. The climate model 
control run simulation was carefully compared with the observed 
climate system to show the model to be state-of-the-art and a 
credible tool for CO2 studies. 


21563 


(DOE/EV/10220-T10) Multilayer ocean/etmosphere 
GCM. Washington, W.M. National Center for Atmospheric Re- 


search, Boulder, CO (USA). 23 Jun 1982. 6p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract Al01-79EV10220. 
Order Number DE91013878. Source: OST!; NTIS; GPO Dep. 

At NCAR we have just completed a COz2 study of the climatic ef- 
fects using an atmospheric GCM with annually averaged solar 
forcing that is synchronously coupled to a simple swamp model; 
that is, one with no heat capacity. Presently, we are performing ex- 
periments with the same atmospheric GCM but including seasonal 
solar variation and an ocean that is a simple mixed layer. In sum- 
mary, the NCAR set of CO. climate sensitivity experiments will use 
the same atmospheric model with increasingly more realistic ocean 
models so as to understand better the role of the oceans in the 
COz problem. 3 refs., 1 figs., 1 tab. 





21564 (DOE/PC/89784—6) Binding and catalytic reduction 
of NO by transition metal aluminosilicates: Technical progress 
report, December 1990—February 1991. Klier, K.; Herman, R.G.; 
Hou, S. Lehigh Univ., Bethlehem, PA (USA). Mar 1991. 12p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FG22-89PC89784. Order Number DE91011288. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this research is to provide the scientific under- 
standing of processes that actively and selectively reduce NO in 
dilute exhaust streams, as well as in concentrated streams, to No. 
Experimental studies of NO chemistry in transition metal-containing 
aluminosilicate catalysts are being carried out with the aim of deter- 
mining the chemical rules for NO reduction on non-precious metals. 
The catalyst supports chosen for this investigation are A and Y ze- 
olites, mordenite, and monoliths based on cordierite. The supported 
transition metal cations that will be examined are principally the 
first row redox metals, e.g. Cr(Il), Mn(Il), Fe(il), Coll), Ni(il), Cu(ll), 
and Cu(l). The reactions of interest are the reductions of NO by 
H2, CO, and CH,, as well as the disproportionation of NO. Co(II)- 
exchanged A zeolites having 1.3 and 3.9 Co ions per unit cell have 
been prepared. These samples have been characterized by diffuse 
reflectance spectroscopy. NO adsorption confirmed the accessibil- 
ity of the trigonal surface cations. The volumetric measurement 
showed that almost 3 NO molecules were adsorbed by each Co(II) 
cation. The NO adsorption is strong and reversible. 4 figs. 


21565 (ECN-C—90-064) Acidification research at ECN: Con- 
tribution to the Dutch Priority Programme on Acidification. 
Slanina, J.; Arends, B.G.; Keuken, M.P.; Veltkamp, A.C.; Wyers,. 
Netherlands Energy Research Foundation, Petten (Netherlands). 
Dec 1990. 159p. Order Number DE91778827. Source: OSTI; NTIS 
(US Sales Only). 

Results are presented of acidification research at ECN, per- 
formed within the framework of the Dutch Priority Programme on 
Acidification. This report covers the period April 1988 to June 
1990. Within the acidification program at ECN four fields of study 
can be distinguished: dry and wet acidic deposition; pollutants in- 
corporated in fog and dew; interaction between acidic deposition 
and soil; and, modeling and evaluation of results. Automated de- 
nuder systems have been developed for measurements of ambient 
concentrations of acidifying components. These instruments have 
been applied in EUROTRAC- and EC-field campaigns and in field 
studies at two test localities of the national program: Speuld and 
Kootwijk. Rain has been sampled with wet-only samplers in nested 
configurations at Biltthoven, Den Helder and Schagerbrug to investi- 
gate the influence of outliers on estimates of wet deposition. For 
sampling of dew two instruments are currently under development: 
a sampler which generates dew on a cooled perspex plate and a 
sampler that collects dew from grass. The composition of dew in 
Petten was determined and the results were statistically analysed. 
Fog was sampled at Petten and at Speuld using a cyclone acti- 
vated by an optical fog detector. The impact of polluted fog on 
vegetation has been examined in fog chambers where young trees 
were treated with sulphite-containing fog. The interaction between 
acidic components and soil or vegetation was investigated using 
'5N-labeled compounds. The isotopic analyses were provided to 
support the acidification research at other institutes. Models have 
been developed to describe the incorporation of pollutants in dew 
and to estimate the additional wet deposition under plumes of a 
coal-fired power plant equipped with wet desulfurization systems. 
(Abstract Truncated) 


21566 (ECN-C—91-012) Comparison of dew samplers of 
ECN and KEMA in Schagerbrug, Netherlands. Arends, B.G. 
(Netherlands Energy Research Foundation ECN, Petten (Nether- 
lands)); Wyers, G.P.; Roemer, F.G.; Te Winkel, B.H. Netherlands 
Energy Research Foundation, Petten (Netherlands). Feb 1991. 
36p. (in Dutch). Order Number DE91778865. Source: OSTI; NTIS 
(US Sales Only). 

Three dew samplers have been compared on a field in Schager- 
brug, North Holland, Netheriands, for some months. The samplers 
are the KEMA dew wiper, the cooled ECN dew catcher and a dew 
plate of ECN. Volume and concentrations of the most important 
ions were determined. From the results it appears that consider- 
able differences can occur in the dew volume collected at night as 
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well as in the concentrations in the samples. Causes for this can 
be a difference in sampling time, a height difference above the 
ground, and the lengths of periods in which dry deposition is possi- 
ble. If sampling times are geared better, then the results for most 
of the anions correspond within 20%, although large differences re- 
main for cations. 15 figs., 13 refs., 6 tabs. 


21567 (ETDE-mf-1785477) Anthropogenic immissions as 
stress factors in terrestrial ecosystems and ways towards 
reduction of injurious effects. Pt. 1 and 2. Pt.1: Chemical in- 
vestigations of forest damage via the above-ground pathway. 
Pt.2: Soil-chemical and -biological investigations. Final report. 
Oldiges, H. (and others); Fabig, W. Fraunhofer-institut fuer 
Umweltchemie und Oekotoxikologie, Schmalienberg (Germany, 
F.R.); Umweltbundesamt, Berlin (Germany, F.R.). Mar 1989 493p. 
(In German). Contract UFOPLAN 10607046/01. Order Number 
DE91785477. Source: OSTI; NTIS (US Sales Only). 

Published in 2 volumes. 

Immission and deposition measurements as well as soil chemical 
and biological investigations were performed at two neighbouring 
forest sites. In contrast to the open field precipitation the acidity of 
the throughfall at the higher located forest stand is considerably 
higher than in the valley, which can be referred to dry deposition. !t 
was further found that when the needies of the conifers turn red in 
the late wintertime this is mainly due to pollutants accumulating on 
the needle surfaces in previous dry episodes with a high effects 
potential as highly concentrated components of contact water. The 
results obtained by measurements of concentration profiles proved 
that gaseous HNO; is one of the causes for the new type of forest 
damage via the aboveground effects’ pathway. In addition to the in- 
vestigation of the soil conditions percolation experiments with soil 
monoliths were performed to obtain information about the availabil- 
ity of nutrients at the forest sites. An advanced deficiency of 
nutrition elements at the aggregate surfaces of the meso- and 
macropores was confirmed; the mobilization of nutrients generally 
is more increased in summer than in winter. While considerable 
amounts of K and Ca are released from the humus layer, leaching 
of Mg preferably occurs in the mineral soil. The mobilization of 
metals was not only due to physical-chemical processes but was 
considerably augmented by metabolic activities of soil microorgan- 
isms, which especially applies for Fe and Mn in the humus layer. 
This evidently results in a further impact on trees of stands with ex- 
isting nutrient deficiencies leading to extremely unfavorable moiar 
ratios especially between Mn and other main nutrition elements. 
Causal connections between abundance and spectrum of the soil 
fauna and the impact of the forest sites could not be proved. (orig.) 
With 269 refs., 132 tabs., 119 figs. 


21568 (EUR-12002) The isotopic lead experiment impact 
of petrol lead on human biood and air. Colombo, A. (Commis- 
sion of the European Communities (IT). Joint Research Centre); 
Facchetti, S.; Gaglione, P.; Geiss, F.; Leyendecker, W.; Rodari, R.; 
Trincherini, P.R.; Versino, B.; Garibaldi, G. Commission of the Eu- 
ropean Communities, Luxembourg (Luxembourg). 1989. 66p. 
Source: OSTI; NTIS (US Sales Only). 

The Isotopic Lead Experiment (ILE) was a large-scale field 
project to assess the contribution of lead in petrol to the total lead 
in human blood and in air. From 1975-81, the isotopic ratio of 
206 Pb/2°7 Pb in petrol in the Piedmont region of Italy was varied sig- 
nificantly. The ratio in airborne lead in and around Turin closely 
followed these variations. The isotopic ratio of blood lead of the in- 
habitants behaved similarly to a lesser, yet significant, extent. The 
contribution of local petrol lead to airborne particulate lead is calcu- 
lated to be about 85% for downtown Turin and 60% for its 
countryside. The contribution to adult blood lead is about 5.5unvdi 
i.e. about 24%, in Turin, decreasing with increasing distance from 
the town. This is based on local labelled lead only and does not 
consider possible import of non-labelled petro! lead from other re- 
gions, in vehicles, or in food or air masses. 


21569 (EUR-12094) Air poliution data summary report 
period: january 76 to december 82 decision 82/459/EEC ex- 
tending decision 75/441/EEC. Commission of the European 
Communities, Luxembourg (Luxembourg). 1989. 256p. Contract 
No. 85-B-6642-11-016-11-N. Source: OSTI; NTIS (US Sales Only). 
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The present report makes a summary of the reciprocal exchange 
of information on the data collected on the atmospheric pollutants 
SO, Acidity, Black Smoke and Suspended Particulates. It covers 
the period January 1976 up to December 1982. This report is 
divided into two parts. The first one concerns the general presenta- 
tion of the data series and the evolution of the exchange of 
information throughout the years. The second one is dedicated to 
the evaluation of statistical parameters characterizing the series 
and their evolution. The seven years period covered has allowed 
general and specific treatments of the air pollution data in the per- 
spective of the Council Decision 82/459/EEC. The main aim of this 
report is to present the data collected by the exchange of informa- 
tion in a uniform and convenient way. On the other hand it can 
also be used as a reference document. 


21570 (Juel-Spez-576) Contributions to the environmental 
specimen bank. Pt. 6. Fission product measurements in re- 
cently taken environmental specimens and in specimens of 
the Environmental Specimen Bank taken after the Chernobyl 
reactor accident. Rossbach, M. Forschungszentrum Juelich 
GmbH (Germany, F.R.). Inst. fuer Chemie 4 - Angewandte 
Physikalische Chemie. Jul 1990. 44p. (In German). Order Number 
DE91788509. Source: OSTI; NTIS (US Sales Only); INIS. 

The German Environmental Specimen Bank (UPB) carried out 
gamma-spectroscopical measurements in rainwater, grass and 
clover samples immediately after the reactor accident at Chernoby| 
was made public and continued the measurements within the 
framework of its monitoring programme, in order to follow up the 
resulting environmental contamination. The results clearly show 
and confirm the hitherto often described north-to-south curve of 
contamination levels induced by the radioactive fallout in the FRG. 
As a retrospective study, specimens of the UPB taken over several 
years before and after the Chernobyl accident were measured and 
analysed in order to determine their natural and their artificial ra- 
dioactivity. The specimens for this study were algae and sea gull 
eggs from the marine environment, spruce sprouts, beech tree 
leaves, and braces from the terrestrial and limnetic environment, 
respectively. Cs-137 was detected in all specimens. There are the 
following significant results of the study: (1) A relatively high con- 
tamination level in sea gull eggs from the German coast of the 
North Sea, taken in 1982, before the Chernobyl reactor accident. 
(2) A strong contamination with Cs-137 of spruce sprouts from 
Berchtesgaden, which were found to be more strongly contami- 
nated than comparable specimens taken in the area of the Warndt 
(Saar) before and after the reactor accident (1985, spring 1986). 
(3) A strongly enhanced Cs-137/Cs-134 ratio in beech tree leaves 
from the Bayerischer Wald, compared to specimens from the Born- 
hoeved Lake District, and this was due to enhanced Cs-137 
concentrations in the soil already before the accident. (4) A high 
concentration of Cs-137 in braces from the Lake of Constance. 
(orig./HP). 


21571 (KFK-4853) User guide for UFOTRI: A program tor 
assessing the off-site consequences from accidental tritium 
releases. Raskob, W. (DTI Dr. Trippe Ingenieurgeselischaft mbH, 
Karlsruhe (Germany, F.R.)); Hasemann, |. Kernforschungszentrum 
Karlsruhe GmbH (Germany, F.R.). Inst. fuer Neutronenphysik und 
Reaktortechnik; Kernforschungszentrum Karlsruhe GmbH (Ger- 
many, F.R.). Projekt Kernfusion. Mar 1991. 61p. Order Number 
DE91788640. Source: OSTI; NTIS (US Sales Only); INIS. 

The computer program UFOTRI for assessing the consequences 
of accidental tritium releases from fusion facilities has been devel- 
oped; its first version is now being released. Processes such as 
the conversion of tritium gas (HT) into tritiated water (HTO) in the 
soil, reemission after deposition and the conversion of HTO into or- 
ganically bound tritium are considered. During a time period of 
some days, all the relevant transfer processes between the com- 
partments of the biosphere (atmosphere, soil, plants, animals) are 
described dynamically. A first order compartment model calculates 
the longer term pathway of tritium in the foodchains. Additionally, 
UFOTRI allows probabilistic assessments of the tritium impact in 
the environment. This report contains a description of the main 
processes which are important for the understanding of the input 
parameter list, as well as a detailed listing of the input parameters 
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which can be changed by the user. Additionally, an input and out- 
put description with examples completes the report. (orig.). 


21572 (NEI-DK-549) Adaptive monitoring of air quality. Ek- 
samensprojekt - IMSOR, 4/90. Carstensen, N.J. Technical Univ. of 
Denmark, Lyngby (Denmark). Inst. of Mathematical and Operations 
Research. 1990 252p. (In Danish). Order Number DE91792993. 
Source: OSTI; NTIS (US Sales Only). 

The theory of and guidance for the use of x-control chart, 
CUSUM-x-contro! chart and the dynamic control chart is described. 
The control charts are used for environmental control by measuring 
the limits of pollutive emission are held. (CLS) 30 refs. 


21573 (NEI-DK-550) Flue gas cooling. Teknisk Note, 3/1990. 
Pedersen, P. Dansk Gasteknisk Center A/S, Hoershoim (Den- 
mark). Jul 1990 28p. (in Danish). Order Number DE91792994. 
Source: OSTI; NTIS (US Sales Only). 

The costs of establishing a flue gas cooling system on fuel oil 
district heating boilers and natural gas boilers, the effeciency im- 
provements and the lifetime of the flue gas cooling system are 
described. (CLS) 11 refs. 


21574 (NEI-DK-554) Miljoekrav til gasmotorer og gastur- 
biner - Kan de overholdes?. Jensen, J.K. Dansk Gasteknisk 
Center A/S, Hoersholm (Denmark). Oct 1990 9p. Order Number 
DE91793005. Source: OSTI; NTIS (US Sales Only). 

As attention becomes increasingly concentrated on the contribu- 
tion of fossil fuels utilization to the Greenhouse effect, priority is 
being given, both in Denmark and abroad, to the use of natural gas 
in electricity production. In this way the emission of carbon dioxide 
and sulphur dioxide is being reduced, but not of nitrogen oxides, 
unless action is soon to be taken. Currently, in Denmark emission 
from gas engines and turbines is not yet a serious problem, but the 
present hasty development of cogeneration plants could change 
this situation. This is why the government has published an execu- 
tive order which sets limits on the emission of nitrogen oxides and 
carbon monoxide emission from gas engines and turbines. The au- 
thor discusses various methods for the reduction of pollution in this 
respect and claims that suitable technology is now accessible. It is 
pointed out that governments of other countries enforce stricter 
legal demands to the reduction of noxious emission from gas en- 
gines and turbines than is the case in Denmark. (AB) 11 refs. 


21575 (PNL-6450-42-HEDR) Hanford Environmental Dose 
Reconstruction Project: Monthly report. Finch, S.M.; McMakin, 
A.H. (comps.). Pacific Northwest Lab., Richland, WA (USA). Apr 
1991. 69p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. Order Number DE91012617. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The objective of the Hanford Environmental Dose Reconstruction 
Project is to estimate the radiation doses that populations could 
have received from nuclear operations at Hanford since 1944. The 
project is being managed and conducted by the Pacific Northwest 
Laboratory (PNL) under the direction of an independent Technical 
Steering Panel (TSP). The project is divided into the following tech- 
nical tasks. These tasks correspond to the path radionuclides 
followed, from released to impact on humans (dose estimates): 
source terms; environmental transport; environmental monitoring 
data; demographics, agriculture, food habits; and, environmental 
pathways anc dose estimates. 


21576 (PNL—7600-Pt.3) Pacific Northwest Laboratory an- 
nual report for 1990 to the DOE Office of Energy Research: 
Part 3, Atmospheric and climate research. Owczarski, E.L. (ed.). 
Pacific Northwest Lab., Richland, WA (USA). Apr 1991. 50p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
ACO06-76RL01830. Order Number DE91014321. Source: OSTI; 
NTIS; GPO Dep. 

At the start of FY 1990, the atmospheric sciences and carbon 
dioxide research programs within the Office of Health and Environ- 
mental Research (OHER) were gathered into the new Atmospheric 
and Climate Research Division (ACRD). One of the central mis- 
sions of this new division is to provide the Department of Energy 
with scientifically defensible information on the local, regional, and 
global distributions of energy-related pollutants and their effects on 





climate. This information is vital to the definition and implementa- 
tion of a sound national energy strategy. Because much of the 
work done at PNL during FY 1990 falls under the umbrella of the 
new ACRD, we are including in this volume the progress and sta- 
tus reports for all OHER atmospheric and climate research projects 
at PNL. The description of ongoing atmospheric and climate 
research at PNL is organized along two broad research areas; at- 
mospheric research and climate research. This report describes 
the progress in FY 1990 in each of these areas. A divider page 
summarizes the goals of each area and lists projects that support 
research activities. 


21577 (PNL-SA-18690) Threatened Area Database System 
(TADS) computer program. Yurconic, M.; Denham, D.H. Pacific 
Northwest Lab., Richland, WA (USA). Apr 1991. 9p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO06-76RL01830. 
(CONF-910434—4: 3. topical meeting on emergency preparedness 
and response, Chicago, IL (USA), 16-19 Apr 1991). Order Number 
DE91012491. Source: OSTI; NTIS; GPO Dep. 

The Threatened Area Database System (TADS) was developed 
to provide rapid identification of threatened areas (population areas, 
site boundaries and facilities) from a potential hazardous material 
release. As part of the Emergency Management Support System at 
the US Department of Energy's Hanford Site, TADS is part of a 
computer-based assessment system that provides information to 
personnel who would respond to a Hanford emergency. 2 figs. 


21578 (PNL-SA—18876, pp. 61-66) Air-quality monitoring at 
toxic waste sites: A Hanford perspective. Laws, G.L. (Pacific 
Northwest Laboratory, Richland, WA (USA)); Glantz, C.S. Pacific 
Northwest Lab., Richland, WA (USA). 1990. (CONF-891053-: 28. 
Hanford life sciences symposium on environmental monitoring, 
restoration and assessment: what have we learned?, Richland, WA 
(USA), 16-19 Oct 1989). In Environmental monitoring, restoration 
and assessment: What have we learned?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

Air-quality monitoring is part of remedial investigation (Ri) activi- 
ties at waste sites in the 1,100-EM-1 Operable Unit on the U.S. 
Department of Energy's Hantord Site. Sampling is being conducted 
for volatile organic compounds, semivolatile organic compounds 
(including pesticides and polychlorinated biphenyls), metals, and 
asbestos. Monitoring will be conducted in three phases: before, 
during, and after intrusive RI activities. Battery-powered monitoring 
equipment is positioned at one location upwind of each site (to 
measure background) and, typically, at two locations downwind. 
Control samples identify contamination that may occur during han- 
dling or analysis. All samples are analyzed by approved U.S. 
Environmental Protection Agency methods. Results from the first 
monitoring have been assessed and are being used to upgrade 
sampling and laboratory analysis procedures. 


21579 (PNL-SA-18876, pp. 75-81) Satety-net concept - an 
extra step in environmental monitoring. Sage, L.E. (Academy of 
Natural Sciences of Philadelphia, PA (USA)); Kachur, M.; Shank, 
K.E.; Palms, J. Pacific Northwest Lab., Richland, WA (USA). 1990. 
(CONF-891053—: 28. Hanford life sciences symposium on environ- 
mental monitoring, restoration and assessment: what have we 
learned?, Richland, WA (USA), 16-19 Oct 1989). in Environmental 
monitoring, restoration and assessment: What have we leamed?. 
340p. Order Number DE91004883. Source: OST]; NTIS; INIS. 

In 1979, a monitoring program, designed by the Academy of Nat- 
ural Sciences, was implemented at the Pennsylvania Power and 
Light Company nuclear station in rural Pennsylvania. The program 
had three objectives: (1) provide an independent level of public 
confidence concerning the ecological significance of radionuclides 
released to the environment; (2) understand the transport and fate 
of radionuclides in the environment; (3) develop monitoring meth- 
ods that are responsive to cumulative radiation in the environment. 
This program focuses on biological receptors that concentrate ra- 
dionuclides and increase detection sensitivity in all segments of the 
environment. The aquatic environment is monitored in the conven- 
tional manner by sampling fish tissues and in a less traditional 
manner by sampling the finer river sediments and periphytic di- 
atoms. The terrestrial environment is monitored by sampling home 
vegetable gardens, forest vegetation, lichens, and game mammals. 
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A primary goal is to establish ecological linkages, for example, be- 
tween radionuclides, tree leaves, leaf litter, humus, and fungi. 
These linkages extend, through food, to game mammals, thence to 
humans. Eight years of experimental results are presented. 


21580 (PNL-SA-18876, pp. 153-158) Environmental surveil- 
lance and research at the Nevada Test Site: The beginning 
and the rationale. Elle, D.R. (Department of Energy, Las Vegas, 
NV (USA)); Church, B.W.; Bingham, F.E. Pacific Northwest Lab., 
Richland, WA (USA). 1990. (CONF-891053—: 28. Hanford life sci- 
ences symposium on environmental monitoring, restoration and 
assessment: what have we learned?, Richland, WA (USA), 16-19 
Oct 1989). In Environmental monitoring, restoration and assess- 
ment: What have we _ leamed?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

Concurrently with the first nuclear-weapons tests at the Nevada 
Test Site (NTS) in 1951, an environmental surveillance and moni- 
toring program was established offsite. Initial emphasis was on 
tracking fallout clouds and measuring external radiation exposure 
rates. An environmental research program was also initiated. Es- 
tablishment of comprehensive programs has facilitated the ability to 
address issues such as the inventory and distribution of radionu- 
clides in surface soils, reconstruction of offsite population doses, 
and recognition of areas requiring additional information. We have 
learned that a successful environmental monitoring program must 
be flexible and responsive to change; must address public as well 
as technical and regulatory concerns; and results must be continu- 
ously interpreted to ensure that all pathways are considered and 
the programs are proactive in their approach. 


21581 (PNL-SA-18876, pp. 159-167) Radiation-related mon- 
itoring and environmental research at the Nevada Test Site. 
Anspaugh, L.R. (Lawrence Livermore National Laboratory, CA 
(USA)); Patton, S.E.; Shinn, J.H.; Black, S.C.; Costa, C.F.; Elle, 
D.R.; Essington, E.H.; Gilbert, R.O.; Gonzalez, D.A.; Hunter, R.B.; 
Medica, P.A.; McArthur, R.D. Pacific Northwest Lab., Richland, WA 
(USA). 1990. (CONF-891053-: 28. Hanford life sciences sympo- 
sium on environmental monitoring, restoration and . assessment: 
what have we learned?, Richland, WA (USA), 16-19 Oct 1989). in 
Environmental monitoring, restoration and assessment: What have 
we learned?. 340p. Order Number DE91004883. Source: OST]; 
NTIS; INIS. 

Beginning with the first nuclear-weapons-related tests at the 
Nevada Test Site (NTS) in 1951, a radiation-related monitoring pro- 
gram was established to determine the levels and distribution -of 
radionuclides released. Primary methods involved survey-meter- 
equipped field-monitoring teams and placement of film badges and 
air-sampling devices at fixed locations. Beginning in the mid-1950s, 
more stringent standards, the results of this monitoring program, 
and the results of related research programs led to increased engi- 
neering efforts to reduce local fallout. With passage of the National 
Environmental Policy Act and increased concern about possible ef- 
fects of radiation exposure, environmental activities related to the 
NTS increased. There is now an extensive monitoring program at 
the NTS to assess radiological conditions resulting from past tests 
and from continued testing of nuclear-weapons devices. In popu- 
lated areas near NTS, there is also a monitoring effort that relies 
on assistance from local communities. Other efforts include recon- 
struction of radiation doses received by offsite residents during the 
1950s and 1960s, determination of the current inventory and distri- 
bution of radionuclides in surface soil, and studies of the 
movement of radionuclides in the desert ecosystem. 


21582 (PNL-SA-18876, pp. 169-175) The embryogenesis of 
dose assessment at Hanford. Foster, R.F. Pacific Northwest 
Lab., Richland, WA (USA). 1990. (CONF-891053—: 28. Hanford life 
sciences symposium on environmental monitoring, restoration and 
assessment: what have we learned?, Richland, WA (USA), 16-19 
Oct 1989). In Environmental monitoring, restoration and assess- 
ment: What have we leamed?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

Several significant events occurred between 1955 and 1960 that 
resulted in major changes in environmental monitoring at Hanford 
and in the initiation of comprehensive dose assessments. These 
included: (1) specification of dose limits for nonoccupational expo- 
sure (including internal emitters), (2) a national and international 
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awakening to the need for managing the disposal of radioactive 
wastes; (3) identification of the most important radionuclides and 
their sources of exposure; (4) data that quantified the transfer 
coefficients of nuclides along environmental pathways; and (5) de- 
velopment of greatly improved radiation detection instrumentation. 
In response to a growing need, the Hanford Laboratories formed 
the Environmental Studies and Evaluation component. This group 
revamped the monitoring and sampling programs so that analytical 
results contributed directly to dose estimation. Special studies were 
conducted to ascertain local dietary and recreational habits that af- 
fected dose calculations and to calibrate the models. These studies 
involved extensive contact with the public and governmental agen- 
cies, which elicited a positive reaction. 


21583 (PNL-SA-18876, pp. 177-181) Environmental moni- 
toring at Hantord by the state of Washington. Conklin, A.W. 
(Department of Health, Olympia, WA (USA)); Mooney, R.R.; Erick- 
son, J.L. Pacific Northwest Lab., Richland, WA (USA). 1990. 
(CONF-891053—: 28. Hanford life sciences symposium on environ- 
mental monitoring, restoration and assessment: what have we 
learned?, Richland, WA (USA), 16-19 Oct 1989). In Environmental 
monitoring, restoration and assessment: What have we learned?. 
340p. Order Number DE91004883. Source: OSTI; NTIS; INIS. 

The Department of Social and Health Services’ Office of Radia- 
tion Protection (ORP), Washington State’s radiation control agency, 
has a mandate to protect the public from radiation. In 1985, ORP 
was instructed by the legislature to establish a statewide environ- 
mental radiological base line, beginning with Hanford, to verify 
federal environmental programs, and to enforce federal and state 
Clean Air Acts. The primary mission of the agency is to protect 
public health by active involvement in Hanford monitoring and over- 
sight. The state’s program was designed not to duplicate but to 
supplement existing programs and to identify any sampling gaps or 
problems. Split, side-by-side, and independent samples are col- 
lected, with analysis performed by the state's own laboratory. 
Media sampled have included surtace and drinking water, seep 
and ground water, fruits and vegetables, milk, soils, and air particu- 
lates; ambient radiation levels have been determined. Special 
activities have included split sampling of river seeps with multiple 
agencies, preliminary dose assessment of early Hanford releases, 
investigations of 12°] in the environment and in Franklin County 
drinking water, verification of U.S. Department of Energy (DOE) 
data on erroneous alarms at the Hanford Plutonium Uranium Ex- 
traction Plant, split sampling With a DOE headquarters survey, and 
participation in several General Accounting Office investigations 
and a National Academy of Sciences review. The independence of 
ORP programs guarantees that the public has access to environ- 
mental data on the activities of DOE and its contractors. We will 
describe the interrelationship of ORP and Hanford programs and 
present results of ORP activities. 


21584 (PNL-SA-18876, pp. 287-289) Estimated exposures 
trom ¢ postulated accident, using propeller and supersonic 
wind data. Hu, SJ. (Universiti Sains Malaysia, Penang 
(Malaysia)); Katagiri, H.; Kobayashi, H. Pacific Northwest Lab., 
Richiand, WA (USA). 1990. (CONF-891053-: 28. Hanford lite sci- 
ences symposium on environmental monitoring, restoration and 
assessment: what have we learned?, Richland, WA (USA), 16-19 
Oct 1989). In Environmental monitoring, restoration and assess- 
ment: What have we leamed?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

The propeller anemometer widely used in environmental wind 
monitoring does not yield accurate readings at low wind speed. Dif- 
fusion of radioactive materials released to the atmosphere depends 
on wind speed and direction, and atmospheric stability. Therefore, 
low wind speeds and directions must be accurately measured us- 
ing a supersonic anemometer, which determines wind speeds as 
low as 0.01 m/sec. 


21585 (PNL-SA-18876, pp. 295-297) Changes in Hanford 
environmental monitoring, 1957-1988. Jaquish, R.E. (Pacific 
Northwest Laboratory, Richland, WA (USA)). Pacific Northwest 
Lab., Richland, WA (USA). 1990. (CONF-891053-—: 28. Hanford life 
sciences symposium on environmental monitoring, restoration and 
assessment: what have we learned?, Richland, WA (USA), 16-19 
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Oct 1989). In Environmental monitoring, restoration and assess- 
ment: What have we _ learned?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

Environmental monitoring has been conducted at Hanford since 
1944. Before 1957, monitoring efforts concentrated on field mea- 
surements and were not directed toward dose assessment. Since 
1957, efforts have included estimates of potential radiation expo- 
sure to the public as well as field measurements and sample 
analyses. Changes in the number and types of operating facilities 
over the years have changed the quantity and types of radioactive 
effluents released to the environment and, therefore, the potential 
radiation exposure of the public. The highest radiation doses oc- 
curred between 1957 and 1970; the maximum was reported in 
1963. Although radiation doses decreased from the early 1970s to 
the present, the monitoring effort has generally increased. The 
most significant changes were in sampling locations, radionuclides 
measured, and thie variety of samples collected. 


21586 (PNL-SA-18876, pp. 313-314) Quality assurance task 
torce, an interagency cooperative approach to assess quality 
of environmental data. Albin, L.M. (State of Washington Depart- 
ment of Health, Olympia, WA (USA)); Mooney, R.R.; Erickson, J.L.; 
Conklin, A.W. Pacific Northwest Lab., Richland, WA (USA). 1990. 
(CONF-891053—: 28. Hanford life sciences symposium on environ- 
mental monitoring, restoration and assessment: what have we 
learned?, Richland, WA (USA), 16-19 Oct 1989). In Environmental 
monitoring, restoration and assessment: What have we leamed?. 
340p. Order Number DE91004883. Source: OSTI; NTIS; INIS. 

In 1985, the Washington State Legislature charged the Depart- 
ment of Social and Health Services’ Office of Radiation Protection 
with reviewing, evaluating and improving environmental monitoring 
programs within the state. Special emphasis was placed on the 
Hanford Site in Richland. Government and private organizations in- 
volved in monitoring radiation effects on the environment were 
asked to advise and support the State of Washington. Together, 
these organizations formed the Environmental Radiation Quality 
Assurance Task Force for the Pacific Northwest. Data on radiation 
levels are collected by the various organizations and compared. If 
findings are not consistent, the Task Force investigates and makes 
recommendations for long-term solutions. Thus, a system of 
checks and balances is created, enhancing the credibility of the 
various monitoring programs. Efficiency in use of resources is in- 
creased because overlap and duplication by different monitoring 
agencies are minimized. 


21587 (PNL-SA-18876, pp. 335-337) Chemical exposure 
evaluation in the multimedia environmental pollutant assess- 
ment system (MEPAS). Strenge, D.L. (Pacific Northwest 
Laboratory, Richland, WA (USA)); Buck, J.W. Pacific Northwest 
Lab., Richland, WA (USA). 1990. (CONF-891053-: 28. Hanford life 
sciences symposium on environmental monitoring, restoration and 
assessment: what have we learned?, Richland, WA (USA), 16-19 
Oct 1989). In Environmental monitoring, restoration and assess- 
ment: What have we leamed?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INiS. 

The Multimedia Environmental Pollutant Assessment System 
(MEPAS) has been used by the U.S. Department of Energy (DOE) 
to evaluate the relative importance of remediai actions at several 
DOE facilities. We reviewed the MEPAS analyses to assess the 
value of the heaith-impact indicators available in MEPAS for chemi- 
cal exposures. Health-impact indicators were compared for 
population and individual exposures and for the primary transport 
and exposure pathways involved. Transport pathways include 
ground water, surface water, and the atmosphere. Potential 
exposure pathways to offsite individuals include inhalation of atmo- 
spheric pollutants; ingestion of water, farm products, and aquatic 
foods; and inadvertent ingestion resulting from dermal contact with 
pollutants. Individual and population health-impact indicators in 
MEPAS provide valuable information when evaluating the need for 
remedial actions of chemical waste sites. 


21588 (PNL-SA—18876 xix-xxxiii) Natural radiation in the en- 
vironment. Moeller, D.W. (Harvard School of Public Health, 
Boston, MA (USA)). Pacific Northwest Lab., Richland, WA (USA). 
1990. (CONF-891053—: 28. Hanford life sciences symposium on 
environmental monitoring, restoration and assessment: what have 











we learned?, Richland, WA (USA), 16-19 Oct 1989). In Environ- 
mental monitoring, restoration and assessment: What have we 
leamed?. 340p. Order Number DE91004883. Source: OSTI; 
NTIS; INIS. 

The speaker discusses natural radiation in the environment. He 
outlines the external sources of exposure (cosmic and terrestrial), 
as well as the internal sources (ingestion and inhalation). He states 
that a clear understanding of these sources and their impacts is 
necessary in order to properly evaluate both the environment and 
human radiation exposure. 


21589 (RISO-M-2923) Continuous release, dense gas, field 
experiments with obstacles: Final report on project BA.X2. 
Nielsen, M.; Jensen, N.O. Risoe National Lab., Roskilde 
(Denmark). Systems Analysis. Feb 1991. 26p. Contract 
CEC/EVYT-0012-DK(B). Order Number DE91792966. Source: 
OSTI; NTIS (US Sales Only). 

The present report is the final report on a three-years project on 
dense gas dispersion. The work was carried out in collaboration 
with a number of European institutions, and our part was to partici- 
pate in a field experiment with continuous releases of liquefied 
propane with and without momentum. A data base is available, 
containing three-dimensional velocities, temperatures and concen- 
trations. The main objective of the experiment was to examine the 
influence of obstacles of simple geometry and to study concentra- 
tion fluctuations and turbulence inside a dense gas cloud. Some 
results of the experiment are presented here but may also be found 
in the reports of our project partners. (author) 11 ills., 10 refs. 


21590 (SV-US—90-33) Project radon final report. Ekholm, S.; 
Rossby, U. Swedish State Power Board, Vaellingby (Sweden). 10 
May 1990. 75p. (in Swedish). Order Number DE91633227. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The main radiation problem in Sweden is due to radon in 
dwellings. At the Swedish State Power Board, R, D and D about 
radon has been going on since 1980. The work has concentrated 
on the important questions: How to find building with enhanced 
radon levels?; How to accurately decide on measures that will give 
adequate cleaning-up results, using appropriate measurement pro- 
cedures; What cleaning-up effect is possible to achieve with an 
electro-filter?; and What cleaning-up effects are possible to achieve 
with different types of ventilation systems? The R, D and D-work, 
has been pursued in cooperation with universities of technology in 
Denmark and Finland, equipment manufacturers, consultants and 
authorities concerned. It was decided in December 1986 to give an 
offer to some SSPB-employees to investigate the radon situation of 
their dwellings, in order to test methods of measurement and 
cleaning-up under realistic conditions and to develop the methods 
to commercial maturity. The investigation was named ‘Project 
Radon’ and was carried out in three years with costs amounting to 
1 M dollars. During the project less comprehensive radon measure- 
ments, named ‘trace-measurements’ were undertaken in about 
1300 dwellings and more elaborate measurements, leading to sug- 
gestions of actions to be taken, in about 400 dwellings. Out of the 
suggestions, about 50 are carried out including control measure- 
ment after actions taken. The control measurement have shown 
that the ability to suggest appropriate actions is very successful - in 
just one case was a minor additional action necessary. The high 
reliability is achieved by always doing elaborate measurements be- 
fore suggested mitigation method is decided on. (authors). 


21591 (UCRL-JC—105271-Rev.1) Numerical modeling of tur- 
bulent dispersion around structures using a particie-in-cell 
method: Revision 1. Lee, R.L.; Leone, J.M. Jr. Lawrence Liver- 
more National Lab., CA (USA). Apr 1991. 18p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-910659-5-Rev.1: 84. annual meeting and exhibition of the 
Air and Waste Management Association (AWMA), Vancouver 
(Canada), 16-21 Jun 1991). Order Number DE91012035. Source: 
OSTI; NTIS; GPO Dep. 

Prediction of the transport and dispersion of air pollutants around 
structures is of interest in environmental applications ranging from 
the assessment of roadway emissions within street canyons to the 
siting of containment enclosures for limiting the spread of acciden- 
tal releases of hazardous gases. However, the fate of the 
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pollutants within these settings is greatly complicated by the pres- 
ence of multiple obstructions such as buildings, trees and wall 
barriers. In this paper, a methodology is described wherein two nu- 
merical models are exercised in order to predict the turbulent 
transport and dispersion around a surface-mounted rectangular 
block. This methodology can be expanded in the future to treat 
more irregularly-shaped single buildings or clusters of buildings. 9 
refs., 6 figs. 


21592 (UCRL-JC—106107) Simulation of precipitation scav- 
enging in a three-dimensional global model. Sperber, K.R. 
(Lawrence Livermore National Lab., CA (USA)); Penner, J.E.; Wal- 
ton, J.J.; Hameed, S. Lawrence Livermore National Lab., CA 
(USA). Mar 1991. 17p. Sponsored by USDOE, Washington, DC 
(USA); Environmental Protection Agency, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. (CONF-9107104—1: 5. interna- 
tional conference on precipitation scavenging and atmosphere 
surface exchange process, Richland, WA (USA), 15-19 Jul 1991). 
Order Number DE91011531. Source: OSTI; NTIS; GPO Dep. 

We investigate the wet deposition of nitrate in a three- 
dimensional model of the reactive nitrogen cycle using the 
Lagrangian transport scheme of Walton et al., (1988). Known 
sources of reactive nitrogen are included and meteorological fields 
from the Lawrence Livermore version of the NCAR CCM are input 
to the Lagrangian transport model for January and July simulations. 
Two scavenging rate parameterizations are used, one in which re- 
moval depends upon the simulated precipitation rates, and an 
alternate Monte Carlo scheme which reproduces the frequency dis- 
tribution of observed removal rates (Sperber and Hameed 1986a). 
The precipitation rate dependent scheme results in a substantial 
underestimate of nitrate deposition in regions where observations 
are available. The Monte Carlo scheme generally results in deposi- 
tion which is more comparable to observations. The more effective 
removal results in lower surface air NO, concentrations. In July, 
this scheme overestimates deposition over the United States and 
western Europe. However it is believed that the overestimate is re- 
lated to inadequate sampling of precipitation duration statistics due 
to the overestimate is related to inadequate sampling of precipita- 
tion duration statistics due to the the twelve hour timestep at which 
precipitation is updated. Simulations to investigate this hypothesis 
are currently being planned. 27 refs., 5 figs., 2 tabs. 


21593 (UCRL-LR-105199, pp. 44-47) Cleanable steel HEPA 
filters. Bergman, W. Lawrence Livermore National Lab., CA (USA). 
2 Jan 1991. In Environmental Technology Program. Annual report 
FY90. 51p. Order Number DE91009070. Source: OSTI; NTIS. 

The high-efficiency particulate air (HEPA) filters used in air- 
cleaning systems cause significant disposal costs because of their 
fragility. We are developing a highstrength steel HEPA filter that 
can be cleaned and reused repeatedly; it promises to save DOE 
as much as $100 million per year. A field demonstration test will be 
conducted this fiscal year. 
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Refer also to citation(s) 19517, 19518, 19608, 19609, 19658, 
19729, 19735, 19739, 19746, 19750, 19757, 19770, 19776, 19785, 
19790, 19791, 19792, 19793, 19794, 19805, 19808, 19809, 19816, 
19827, 20344, 20911, 21549, 21567, 21568, 21570, 21571, 21575, 
21579, 21580, 21581, 21582, 21583, 21585, 21586, 21587, 21588, 
21590, 21618, 21619, 21623, 21628, 21636, 21648, 21653, 21790, 
21818 


21594 (ANU/APS/TM—7, pp. 37-66) Applications of x-ray 
spectroscopy and anomalous scattering experiments in the 
soil and environmental sciences. Anderson, S.J. (Michigan State 
Univ., East Lansing (USA)):; Ainsworth, C.C.; Bertsch, P.M.; 
Bigham, J.M.; Bleam, W.F.; Bloom, P.R.; Harsh, J.B.; Schulze, 
D.G.; Stucki, J.W. Argonne National Lab., IL (USA). Advanced 
Photon Source Div. Jul 1990. (CONF-900190—: Synchrotron x-ray 
sources and new opportunities in the soil and environmental sci- 
ences: workshop report, Argonne, IL (USA), 8-10 Jan 1990). In 
Synchrotron x-ray sources and new opportunities in the soil and 
environmental sciences. Workshop report. 125p. Order Number 
DE90018002. Source: OSTI; NTIS; INIS. 
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Knowledge of chemical bonding and of the atomic-level structure 
of crystalline and non-crystalline solids and of surface-sorbed and 
soluble species is essential for accurate prediction of the response 
of soils and natural aqueous systems to environmental perturba- 
tions such as fertilization, waste disposal, or treatment of 
contaminated soil and waters. X-ray absorption spectroscopy 
(XAS), x-ray emission spectroscopy (XES), and anomalous scatter- 
ing methods can provide element-specific information about 
bonding and structure in both homogeneous and heterogeneous 
samples. Extended x-ray absorption fine structure (EXAFS) reveals 
the local atomic arrangement around each type of atom, including 
average coordination numbers, bond lengths, and bond angles. X- 
ray absorption near edge structure (XANES) can provide 
information about symmetry, bonding, and oxidation state of an el- 
ement. This chapter describes some potential applications of both 
static and time-resolved EXAFS and XANES experiments on crys- 


talline and amorphous solids, solutions, surface-sorbed species, . 


and the surface layer of bulk solids. In addition, the basis for XES, 
the complementary nature of XES and electron spectroscopy, and 
some relevant applications of XES shall be described. Finally, 
some potential applications of anomalous scattering methods will 
be discussed. 


21595 (ANL/APS/TN-7, pp. 67-99) Synchrotron-based x-ray 
diftraction and scattering studies of soil materials. Schulze, 
D.G. (Purdue Univ., West Lafayette, IN (USA)); Amonette, J.E.; 
Anderson, S.J.; Bertsch, P.M.; Bigham, J.M.; Traina, S.J.; Dixon, 
J.B.; Johnston, C.T.; Stucki, J.W. Argonne National Lab., IL (USA). 
Advanced Photon Source Div. Jul 1990. (CONF-900190-: Syn- 
chrotron x-ray sources and new opportunities in the soil and 
environmental sciences: workshop report, Argonne, IL (USA), 8-10 
Jan 1990). In Synchrotron x-ray sources and new opportunities in 
the soil and environmental sciences. Workshop report. 125p. Or- 
der Number DE90018002. Source: OSTI; NTIS; INIS. 

The behavior of soils is controlled, to a large extent, by con- 
stituent minerals that have special sets of properties developed in 
the soil weathering environment. Characterization of the properties 
of soil minerals relies heavily on information obtained from x-ray 
diffraction studies to supplement chemical and engineering data. 
Conventional x-ray diffractometry is limited, however, by the low in- 
tensity, poor collimation, and polychromatic nature of the source. 
Synchrotron x-ray sources offer a means of solving several impor- 
tant problems in soil and clay mineralogy. Synchrotron-based 
techniques extend their ability to detect changes in the crystal 
Structures of clay minerals as they shrink or swell, and improve 
their ability to identify trace quantities of toxic elements and com- 
pounds associated with these minerals. Soil minerals must often be 
studied under aqueous conditions to determine their behavior in 
the presence of water this can often be done with synchrotron- 
based techniques, whereas many other techniques require 
exposure of the specimen to high vacuum. The high intensity of 
synchrotron x-ray sources permits investigation of the extremely 
small crystals in soil clays to determine their behavior at the low 
concentrations at which they often occur in nature. Synchrotron- 
based techniques also provide unique opportunities to study the 
mechanisms of certain chemical reactions in real-time. 


21596 (ANL/APS/TM-—7, pp. 101-119) X-ray fluorescence mi 
croprobe and microtomography. Mattigod, S.V. (Battelle, Pacific 
Northwest Labs., Richland, WA (USA)); Rivers, M.L.; Sutton, S.R. 
Argonne National Lab., IL (USA). Advanced Photon Source Div. 
Jul 1990. (CONF-900190-: Synchrotron x-ray sources and new 
opportunities in the soil and environmental sciences: workshop re- 
port, Argonne, IL (USA), 810 Jan 1990). In Synchrotron x-ray 
sources and new opportunities in the soil and environmental sci- 
ences. Workshop report. 125p. Order Number DE90018002. 
Source: OSTI; NTIS; INIS. 

Chemical techniques have played an important role in a wide 
variety of research areas in soil science. The attractiveness of syn- 
chrotron radiation-based microanalytical techniques lies in their 
capabilities for non-destructive, trace-level analyses of a wide 
range of elements with fine spatial resolution. The very intense, 
collimated, and polarized synchrotron x-ray beam allows the exten- 
sion of conventional x-ray fluorescence (XRF) techniques to 
analysis of trace elements at very high spatial resolution. In this 
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technique, x-ray are used to eject inner shell electrons from the 
atoms in a sample. The subsequent refilling of each vacancy by an 
outer shell electron results in the emission of a fluorescence x-ray 
whose energy is characteristic of the emitting atom. Measurement 
of the intensity of fluorescence x-rays at specific transition energies 
is used to determine the abundance of the emitting atoms. Microto- 
mography is the extension to finer spatial resolution of the 
tomographic imaging techniques developed in the medical commu- 
nity in recent years. Medical scanners typically have spatial 
resolutions in the 1 to 2-mm range. By using the very-high-intensity 
beam from a synchrotron radiation source, the spatial resolution 
can be taken to the um range. 


21597 (CONF-910846-2) Volatile organic compounds in 
contaminated soils: The nature and validity of the measure- 
ment process. Siegrist, R.L. Oak Ridge National Lab., TN (USA). 
[1991]. 19p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC05-840R21400. From American Chemical Society 
(ACS) Fuels Division meeting; Washington, DC (USA); 26-31 Aug 
1991. Order Number DE91011368. Source: OSTI; NTIS; GPO Dep. 
A wide variety of volatile organic compounds (VOCs) such as 
toluene and trichloroethene routinely appear as principal pollutants 
in contaminated sites. As part of the site assessment and environ- 
mental restoration process, quantitative determination of soil VOCs 
is required. While accurate and precise measurements are desired, 
the validity of the current process in which a discrete sample is col- 
lected and a 1 to 5 g subsample is analyzed for a suite of organic 
compounds of widely different properties is questionable. Research 
has demonstrated that the soil VOC measurement process is com- 
plex and current, commonly employed practices can lead to 
substantial measurement errors. For example, —100 to +25% bias 
can occur in measurements of some soil VOCs. Knowledge of 
VOC behavior in soils and the measurement process continues to 
expand and advances are being made in sampling and analysis 
techniques. Further research is needed to enable development of a 
valid soil VOC measurement process. 20 refs., 4 figs., 2 tabs. 


21598 (ECN-RX-91-013) Long-term processes in a stabi- 
lized coal-waste block exposed to seawater. Hockley, D.; Van 
der Sloot, H.A. Netherlands Energy Research Foundation, Petten 
(Netherlands). Mar 1991. 17p. Order Number DE91778861. 
Source: OSTI; NTIS (US Sales Only). 

A stabilized waste block, formed by cementation of coal combus- 
tion wastes with portland cement and lime, was retrieved after 
eight years exposure to a marine environment. The block was ana- 
lyzed to obtain concentration profiles for major and minor elements. 
Combination of the major element profiles with semi-quantitative X- 
ray diffraction results allowed identification of diftusion-limited 
precipitation and dissolution processes. The precipitation and dis- 
solution processes moved as a sharp boundary from the surface 
towards the centre of the block, penetrating about 10-20 mm in the 
eight years. Leaching of minor elements was limited to the region 
between the surface and the boundary. Concentration profiles for 
sea salts suggest that precipitation in the matrix pores of the 
boundary region restricted diffusion further into the block. This pro- 
cess, known as ‘pore refinement’ in concrete durability literature, 
may also restrict degradation of the waste block matrix and the 
leaching of contaminants. 6 figs., 17 refs. 


21599 (EGG—10617-1128) Rubbersheet processing of 
USDA soil survey sheets. Kliman, D.H. EG and G Energy Mea- 
surements, Inc., Las Vegas, NV (USA). Remote Sensing Lab. 
[1991]. 6p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO8-88NV10617. Order Number DE91013052. Source: 
OSTI; NTIS; GPO Dep. 

Soil survey maps drawn onto NHAP photography contain numer- 
ous geometric displacements which must be reduced before the 
maps can be used as a layer in a Geographic Information System. 
The soil survey maps for Naval Petroleum Reserve Number 1 in 
California were rubbersheeted using control points derived from or- 
thophotography. The resulting soils coverage was overlayed with 
an existing disturbance coverage with favorable results. 2 refs., 4 
tabs. 





21600 (IC—90/375) Pseudoplastic dynamical model of the 

and its tectonic c ces. Reju, S.A. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Nov 1990. 
7p. Order Number DE91633221. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Recent geophysical investigations show that the asthenosphere 
is more of a plastic continuum of the earth's interior. Thus Newto- 
nian models are far from icting the characteristics of motion 
within the earth’s mantle. This paper in particular formulates and 
analyses pseudoplastic models, especially for a rather vital region 
of the asthenosphere, namely, the polymorphic region between the 
lithosphere and the real asthenosphere. (author). 5 refs. 


21601 (IC—-90/376) Some results on pseudoplastic rotation 
in the asthenosphere. Reju, S.A. International Centre for Theoret- 
ical Physics, Trieste (Italy). Nov 1990. 6p. Order Number 
DE91633222. Source: OSTI; NTIS (US Sales Only); INIS. 

Classical theory of pseudoplasticity allows easy generalization of 
a two-dimensional model into a three-dimensional case. This is be- 
ing employed in this paper to arrive at some vital geophysical 
phenomena within the region between the lithosphere and the as- 
thenosphere. (author). 5 refs, 3 figs. 


21602 (INIS-mf—12827, pp. 164-172) Chemistry research for 
the Canadian nuclear fuel waste ent program. Vikis, 
A.C. (Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment); Garisto, F.; Lemire, 
R.J.; Paquette, J.; Sagert, N.H.; Saluja, P.P.S.; Sunder, S.; Taylor, 
P. Canadian Nuclear Society, Toronto, ON (Canada). 1988. 488p. 
(CONF-880662—: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Sociey ninth annual conference, 1988. Or- 
der Number DE91631981. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This publication reviews chemical research in support of the 
Canadian Nuclear Fuel Waste Management Program. The overall 
objective of this research is to develop the fundamental 
understanding required to demonstrate the suitability of waste im- 
mobilization media and processes, and to develop the chemical 
information required to predict the long-term behaviour of radionu- 
clides in the geosphere after the waste form and the various 
engineered barriers containing it have failed. Key studies towards 
the above objective include experimental and theoretical studies of 
uranium dioxide oxidation/dissolution; compilation of thermody- 
namic databases and an experimental program to determine 
unavailable thermodynamic data; studies of hydrothermal alteration 
of minerals and radionuclide interactions with such minerals; and a 
study examining actinide colloid formation, as well as sorption of 
actinides on groundwater colloids. 


21603 (INIS-mf-12827, pp. 151-156) Cleanup around an old 
waste site: A success story. Vandergaast, G. (Eldorado Nuclear 
Ltd., Ottawa, ON (Canada)); Moffett, D.; Lawrence, B.E. Canadian 
Nuclear Society, Toronto, ON (Canada). 1988. 488p. (CONF- 
880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuciear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Society ninth annual conference, 1988. Or- 
der Number DE91631981. Source: OSTI; NTIS (US Sales Only); 
INiS. 

42,500 m® of contaminated soil were removed from off-site areas 
around an old, low-level radioactive waste site near Port Hope, On- 
tario. The cleanup was done by means of conventional excavation 
equipment to criteria developed by Eldorado specific to the land use 
around the company’s waste management facility. These cleanup 
criteria were based on exposure analyses carried out for critical re- 
ceptors in two different scenarios. The excavated soils, involving 
eight different landowners, were placed on the original burial area 
of the waste management facility. Measures were also undertaken 
to stabilize the soils brought on-site and to ensure that there would 
be no subsequent recontamination of the off-site areas. 


21604 (OEFZS—4568) Radionuclide transfer in the soll - 
plant system. Gerzabek, M.H.; Horak, O.; Artner, C.; Mueck, K. 
Oesterreichisches Forschungszentrum Seibersdorf GmbH (Austria). 
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Jan 1991. 60p. (in German). Order Number DE91631638. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The radionuclide transfer is influenced by a large number of pa- 
rameters. For the assessment of soils in the vicinity of a final 
repository lysimeter studies were started. Four different soil types 
were chosen according to their frequency. Undisturbed soil mono- 
liths were excavated in three replications with a simple device, 
which have been constructed for that purpose. The chemical and 
physical characterization of the soil profiles prove the large differ- 
ences in their properties (Calcic Cambisol, Dystric Cambisol, 
Dystric Cambisol with lithic phase, Dystric Gleysol). The topsoils of 
the lysimeters were artificially contaminated with '°7Cs, °°Sr and 
226Ra. Endive is the first agricultural crop grown in that experiment. 
Transfer factors and experimental data on the percolation water 
are expected for the next year. The °°Sr transfer was investigated 
on different field habitats for a series of crops. Transfer factors for 
cereal grains ranged from 0.036 (rye) to 0.22 (wheat) with a mean 
value of 0.1. The Sr-transfer into straw was 3.8 (rye) to 49 (maize) 
times higher than into grains. The mean concentration ratio 
between potato tubers and shoots was 1 : 25. A significant correla- 


tion exists between exchangeable calcium and the Sr-transfer into 
grains of barley. The strontium uptake diminishes with increasing 
exchangeable calcium concentrations. Further field investigations in 
the year 1991 will render a better understanding of soil parameters 
influencing the Sr-transfer. (Authors) 16 tabs., 14 figs., 21 refs. 


21605 (ORNL/TM-11770) Stability of explosives in environ- 
mental water and soil samples. Maskarinec, M.P.; Bayne, C.K.; 
Johnson, L.H.; Holladay, S.K.; Jenkins, R.A.; Tomkins, B.A. Oak 
Ridge National Lab., TN (USA). Jan 1991. 88p. Sponsored by De- 
partment of Defense, Washington, DC (USA); Environmental 
Protection Agency, Washington, DC (USA). DOE Contract ACO5- 
840R21400. Order Number DE91012996. Source: OSTI; NTIS; 
GPO Dep. 

This report focuses on data generated for the purpose of estab- 
lishing the stability of HMX, RDX, TNT, and DNT explosives in 
environmental water and soil samples. The study was carried out 
over a one year time frame and took into account as many vari- 
ables as possible within the constraints of budget and time. The 
objectives of the study were: (1) to provide a data base which 
could be used to provide guidance on pre-analytical holding times 
for regulatory purposes; and (2) and to provide a basis for the 
evaluation of data which is generated outside of the currently 
allowable holding times for quality assurance purposes. The experi- 
mental design consisted of three water samples and three soil 
samples. The water samples were distilled-in-glass water, a ground 
water, and surface water. The soil samples were a US Army Toxic 
and Hazardous Materials Agency soil, a Captina silt loam from 
Roane County, Tennessee, and a McLaurin sandy loam from 
Stone County, Mississippi. The analytes consisted of four explo- 
sives HMX, RDX, TNT and DNT. Several approaches were taken 
to estimate the MHTs for each explosive because a standard 
definition for MHT has not been adopted by the Environmental Pro- 
tection Agency (EPA). First, a procedure recommended by the 
American Society for Testing and Materials (ASTM) was modified 
and applied to the data base. Secondly, a re developed by 
Environmental Science and Engineering (ESE) for the analysis of a 
similar data base was applied. This report is intended to summa- 
rize the findings of the study in such a way as to allow individual 
decisions to be made regarding the quality of environmental data. 
The use of the data base may well be different for analyses con- 
ducted under RCRA, for example, than for those conducted under 
NPDES permit requirements. For this reason, the summary statis- 
tics for each replicate analysis is presented in the appendices of 
this report. 18 refs., 4 figs., 14 tabs. 


21606 (PNC-TN-7410-90-006) Current status of technology 
for hydrogeological investigation, 2: Geophysical logging. 
Ogata, Nobuhisa (Power Reactor and Nuclear Fuel Development 
Corp., Toki, Gifu (Japan). Chubu Works); Ohsawa, Hideaki. Power 
Reactor and Nuclear Fuel Development Corp., Tokyo (Japan). Jan 
1990. 23p. (In Japanese). Order Number DE91790861. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In order to establish a hydrogeological model for a rock mass, 


data are required on its hydrogeological properties. A development 
ERA Vol. 16,No.8 355 
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for geophysical logging technique which is considered to be avail- 
able for obtaining data on physical properties of rock mass is being 
carried out, aiming at examination of its applicability to a hydrogeo- 
logical evaluation of the rock mass with an assumption of 
correspondences between the hydrogeological and the physical 
properties of the rock mass. In the development of the technique, a 
borehole was drilled in a granitic rock, followed by measurements 
of physical parameters by geophysical loggings and laboratory 
tests on the drill cores. A consideration was made on the relation- 
ship between the physical properties and the features of fractures 
and alterations in the rock mass deeper than 500m. The results 
are as follows: (1) A close correlation is recognized between the 
features of fracture and alterations and the geophysical properties 
such as apparent resistivity, P velocity, density and porosity. (2) 
The rock mass (from 500m to 1010m deep) can be divided into 
five zones by geophysical logging data. (author). 


21607 (PNL-SA-18792) Effect of winds in reducing sub- 
slab radon concentrations under houses laid over gravel beds. 
Owezarski, P.C.; Holford, D.J.; Burk, K.W.; Freeman, H.D.; Gee, 
G.W. Pacific Northwest Lab., Richland, WA (USA). Apr 1991. 11p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-9104125—1: International symposium on 
radon and radon reduction technology, Philadelphia, PA (USA), 2-5 
Apr 1991). Order Number DE91012614. Source: OSTI; NTIS; GPO 


Wind pressures on houses can effect the availability of radon be- 
neath houses that are surrounded by highly permeable materials. 
The Rn3D computer code was used in a two-dimensional study of 
the effects of winds on radon concentration profiles beneath a slab- 
on-grade house when dry gravel of various thicknesses surrounded 
the outer surfaces of the slab. Four generic soil types (sand, silt, 
loam, and clay) at several moisture saturations underlaid the gravel 
layer and house. For a typical annual distribution of wind speeds, 
radon concentrations under the houses were obtained as functions 
of gravel thickness and underlying soil type and saturation. Results 
show that for a gravel depth of 0.1 m, radon concentrations are re- 
duced by up to 50% for sand and loam, 60% for silt, and 90% for 
clay. At a depth of 0.3 m the percent reductions are correspond- 
ingly 75, 75, 85, and 95%. 4 refs., 7 figs., 2 tabs. 


21608 (PNL-SA-18876, pp. 283-285) Land reclamation at 
the Basalt Waste Isolation Project. Brandt, C.A. (Pacific North- 
west Laboratory, Richland, WA (USA)); Rickard, W.H. Jr. Pacific 
Northwest Lab., Richiand, WA (USA). 1990. (CONF-891053-: 28. 
Hanford life sciences symposium on environmental monitoring, 
restoration and assessment: what have we learned?, Richland, WA 
(USA), 16-19 Oct 1989). In Environmental monitoring, restoration 
and assessment: What have we leamed?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

Between 1976 and 1987, the U.S. Department of Energy (DOE) 
conducted extensive studies to evaluate Hanford as a potential site 
for a commercial nuclear waste repository (Basalt Waste Isolation 
Project). in October, 1987, all repository activities at Hanford ex- 
cept reclamation were terminated. DOE made the commitment to 
restore areas disturbed by repository studies, as nearly as practi- 
cable, to original conditions. Lands previously denuded of plants 
are being planted with native grasses and shrubs. The objective is 
to stabilize soil against wind and water erosion and to restore habi- 
tat suitable for native wildlife. 


21609 (PNL-SA-18876, pp. 311-312) Control of soll column 
discharges at the Hanford Site. McKenney, D.E. (Westinghouse 
Hanford ny, Richland, WA (USA)); Flyckt, D.L. Pacific 
Northwest Lab., Richland, WA (USA). 1990. (CONF-891053-: 28. 
Hanford life sciences symposium on environmental monitoring, 
restoration and assessment: what have we learned?, Richland, WA 
(USA), 16-19 Oct 1989). In Environmental monitoring, restoration 
and assessment: What have we learned?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

For the past 45 yr, Hanford has used the ion exchange capabili- 
ties of soils to dispose of low-level aqueous waste streams. Those 
that are discharged to the soil column include effluents with very 
low contamination. Examples of such effluent streams include 
steam condensates, process cooling waters, and process conden- 
sates (evaporator overhead). Currently, 33 waste streams are 
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discharged to the soil column. In 1987, the U.S. Department of 
Energy issued a plan and schedule to discontinue soil column dis- 
posal at Hanford. We will discuss the progress to data in attaining 
this objective. 


21610 (PNL-SA-19223) The Hanford Reservation: A refuge 
for native plants and animals. Gray, R.H.; Rickard, W.H. Pacific 
Northwest Lab., Richland, WA (USA). Apr 1991. 39p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC06- 
76RL01830. (CONF-9104254—1: 5. symposium on issues and 
technology in the management of impacted wildlife, Snowmass, 
CO (USA), 8-10 Apr 1991). Order Number DE91012616. Source: 
OSTI; NTIS; GPO Dep. 

The US Department of Energy’s Hanford Site provides a refuge 
for plant and animal populations that have been either eradicated 
or greatly reduced on, surrounding farm lands. The Columbia 
River, both upstream and downstream of the Site, and much of the 
adjacent areas have experienced severe alterations during the past 
5 decades, mostly from the construction and operation of a series 
of hydroelectric dams, increased agricultural activities, and the di- 
version and use of river water for irrigation. The Hanford Reach of 
the Columbia River provides nesting areas for waterfowl and other 
birds. The Hanford Reach serves as a migration route for salmon 
(Oncorhynchus sp.) and steelhead trout (Salmo gairdneri, now re- 
classified as O. mykiss).. In addition, chinook salmon (O. 
tshawytscha) and steelhead trout spawn in the Hanford Reach. 
Bald eagles (Haliaeetus leucocephalus) congregate along the Han- 
ford Reach in the fall and winter to feed on the spawned-out 
carcasses of salmon and waterfowl. Nesting Canada goose (Branta 
canadensis), great blue heron (Ardea herodias), various plants and 
other animals, e.g., elk (Cervus elaphus), mule deer (Odocoileus 
hemionus), and coyotes (Canis latrans) are common. 65 refs., 5 
figs., 1 tab. 


21611 (PNL-SA-19465) Environmental persistence and tox- 
icity of dimethyl malonate and methy! salicylate. Fellows, R.J. 
(Pacific Northwest Lab., Richland, WA (USA)); Harvey, S.D.; Lig- 
otke, M.W.; Cataldo, D.A.; Li, S.W.; Van Voris, P.; Wentsel, R.S. 
Pacific Northwest Lab., Richland, WA (USA). Mar 1991. 14p. Spon- 
sored by Department of Defense, Washington, DC (USA); USDOE, 
Washington, DC (USA). DOE Contract ACO6-76RL01830. (CONF- 
9103178-1: 1991 simulants workshop, Edgewood, MD (USA), 4-7 
Mar 1991). Order Number DE91012775. Source: OSTI; NTIS; 
GPO Dep. 

To determine the potential environmental persistence and toxic 
effects of agent simulants Diethyl Malonate (DEM) and Methyl Sali- 
cylate (MS), plants, soils, earthworms, and oil microbial populations 
were exposed to projected aerosolized simulant concentrations of 
~100 (low) and ~1000 (high) mg/m®. Both simulants exhibited 
biphasic residence times on foliar and soil surfaces following 
aerosol exposure. Half-times of DEM on soil and foliar surfaces 
were 1 to 3 h and 5 to 22 H, respectively, and 2 to 2 h and 5 to 31 
h for the MS, respectively. Persistence was longer on the foliar 
surfaces than that of the soils. Both simulants proved phytotoxic to 
vegetation with a lower threshold of 1 to 2 um/cm? for the MS ver- 
sus that of 10 g/cm? for the DEM. However, neither significantly 
affected chloroplast electron transport in vitro at concentrations of 
up to 100 yo/mL. Results from in vitro testing of DEM indicated 
concentrations below 500 y9/g dry soil generally did not adversely 
impact soil microbial activity, while the theshokd was 100 yg/g dry 
soil for MS. Earthworm bioassays indicated survival rates of 66% 
at soil doses of 204 ug DEM cm? soil and 86% at soil doses of 
331 wg MS/cm?. 8 refs., 1 fig., 8 tabs. 


21612 (RISO-M-2912) The characterization and removal of 
Chernobyl debris in garden soils. Andersson, K.G. Risoe Na- 
tional Lab., Roskilde (Denmark). Jan 1991. 26p. Order Number 
DE91633226. Source: OSTI; NTIS (US Sales Only); INIS. 

Severe nuclear accidents such as the one in Chernobyl in 1986 
may give unacceptably high external radiation levels, which even in 
the late phase may make a resettlement of an evacuated popula- 
tion impossible unless action is taken to decrease the exposure. 
As the urban land areas to be reclaimed may be very large the 
cost of the dose reducing countermeasure to be used may be an 
important factor. In the Chernobyl debris the most important ra- 
dionuclides concerning the long term external radiation were found 





to be Cs-137, Cs-134, and Ru-106. Therefore, the aim of this work 
is to investigate the behaviour of these radionuclides in garden 
soils, and on this background to examine cost-effective methods by 
which a reduction of the dose from such areas to people living in 
urban or sub-urban environments can be achieved. The fixation of 
the radioactive cations in soil was investigated by means of soil 
profile sampling, soil texture analysis, and speciation experiments. 
It was found that most of the Chernobyl fallout caesium was ex- 
tremely firmly fixed. Much of the ruthenium was more loosely 
bound, to organic material. The cost-effectiveness of some dose 
reducing countermeasures was examined on the background of 
small scale tests. Here it was found that about 95% of the activity 
could be removed with peelable fixatives based on PVA or lignin. 
(author) 1 tab., 7 ills., 25 refs. 


21613 (RWMC-—90-P-13) Radionuclides distribution coeffi- 
cient of soil to soiksolution. Radioactive Waste Management 
Center, Tokyo (Japan). Jun 1990. 103p. (in Japanese). Order 
Number DE91791059. Source: OSTI; NTIS (US Sales Only); INIS. 
The present book addresses various issues related with the co- 
efficient of radionuclides distribution between soil and soil solution. 
It consists of six sections and two appendices. The second section, 
following an introductory one, describes the definition of the coeffi- 
cient and a procedures of its calculation. The third section deals 
with the application of the distribution coefficient to the prediction of 
movements of radionuclides through soil. Various methods for 
measuring the coefficient are described in the fourth section. The 
next section discusses a variety of factors (physical and chemical) 
that can affect the distribution coefficient. Measurements of the co- 
efficient for different types of oils are listed in the sixth section. An 
ndix is attached to the book to show various models that can 
be helpful in applying the coefficient of distribution of radionuclides 
moving from soil into agricultural plants. (N.K.). 


21614 (UCRL-LR-105199, pp. 6-11) High-frequency electro- 
magnetic and electrical resistance tomography of the 
Savannah River integrated demonstration project. Ramirez, 
A.L. Lawrence Livermore National Lab., CA (USA). 2 Jan 1991. In 
Environmental Technology Program. Annual report FY90. 5ip. Or- 
der Number DE91009070. Source: OSTI; NTIS. 

We are using underground imaging (topography) and both elec- 
trical and electromagnetic energy sources to monitor the changes 
in water content due to air injection and extraction as part of the 
Savannah River Integrated Demonstration Project. The objective of 
the experiment is to use electrical resistance tomography and high- 
frequency electromagnetic tomography to map the changes in 
water content in a plane between the tomography measurement 
boreholes. Different data sets are compared to examine the 
changes in spatial distribution of water content with time. 


21615 (UCRL-LR-105199, pp. 32-33) Pilot demonstration of 
vacuum-induced venting for volatile organic compounds in 
low-permeability solls. Daley, P.F. Lawrence Livermore National 
Lab., CA (USA). 2 Jan 1991. In Environmental Technology Pro- 
gram. Annual report FY90. 5ip. Order Number DE91009070. 
Source: OSTI; NTIS. 

Low permeability of soils in a contaminated site renders some 
cleanup methods unusable. We are using vacuum-induced venting 
with specialized pumps and a modified water-treatment system to 
overcome the problems of remediation in saturated sediments. 


21616 (UCRL-LR-105199, pp. 34-35) Biodegradation of 
high-explosive wastes. Knezovich, J.P. Lawrence Livermore Na- 
tional Lab., CA (USA). 2 Jan 1991. In Environmental Technology 
Program. Annual report FY90. 5ip. Order Number DE91009070. 
Source: OSTI; NTIS. 

To develop methods for the treatment of high-explosive (HE) 
wastes in soil and water, we have defined conditions under which 
microorganisms can degrade two common HE compounds, RDX 
and HMX, to harmless byproducts. We are designing a flow reactor 
for the treatment of HEcontaminated water. 


21617 (Y/SUB—91-TJ997C/6) Site investigation report and 
corrective action plan for the former Y-12 fuel station at build- 
Ings 9754 and 9754-2, Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee. Eaton, J.M. (Science Applications International Corp., 


54 ENVIRONMENTAL SCIENCES 
5403 Environmental Sciences, Aquatic 


Oak Ridge, TN (USA)); Ingram, E.M. Oak Ridge National Lab., TN 
(USA); Science Applications International Corp., Oak Ridge, TN 
(USA). Mar 1991. 172p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840S21400. Order Number 
DE91012142. Source: OSTI; NTIS; GPO Dep. 

This report represents the Site Investigation Report/Corrective 
Action Plan (SIR/CAP) for Tanks 0439-U, 0440-U, 2073-U, 2074-U, 
and 2075-U at the Y-12 Fuel Station (Buildings 9754/9754-2) of the 
Oak Ridge Y-12 Plant, Oak Ridge, Tennessee. The nearby Garage 
Underground Tanks (0834-U and 0835-U) have been included 
within the RCRA closure program, and are dealt with elsewhere. 
This report documents results of investigations subsequent to Initial 
Site Characterization of the petroleum releases from the under- 
ground storage tanks (USTs), the release site, and the surrounding 
area for soil and groundwater contamination in order to conduct re- 
medial actions, if required. This report is written in accordance with 
regulatory requirements of the Tennessee Department of Health 
and Environment (TDHE) Rule 1200-1-15-.06 and of the United 
States Environmental Protection Agency (EPA) regulations promul- 
gated under 40 CFR 280. 24 refs., 14 figs., 6 tabs. 
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Refer also to citation(s) 19517, 19518, 19656, 19746, 19750, 
19770, 19785, 19790, 19791, 19792, 19793, 19794, 19797, 19805, 
19808, 19809, 19816, 19827, 19886, 19887, 19888, 19889, 19890, 
20115, 20263, 20535, 21549, 21562, 21563, 21570, 21575, 21579, 
21581, 21582, 21583, 21585, 21586, 21587, 21588, 21597, 21605, 
21609, 21610, 21614, 21616, 21617, 21649, 21682, 21699, 21814, 
21815, 21826 


21618 (AECL-10174) Removal of soluble toxic metals from 
water. Buckley, L.P. (Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs.); Vijayan, S.; Mc- 
Coneghy, G.J.; Maves, S.R.; Martin, J.R. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. May 
1990. 12p. Sponsored by Atomic Energy of Canada Ltd., Ottawa, 
ON (Canada); Environmental Protection Agency, Washington, DC 
(USA). (CONF-9004305-1: 16. annual Environmental Protection 
Agency (EPA) research symposium, Cincinnati, OH (USA), 3-5 Apr 
1990). Order Number DE91012536. Source: OSTI; NTIS (US 
Sales Only); Atomic Energy of Canada, Ltd., Research Company, 
Scientific Document Distr. Office, Chalk River, Ontario KOJ 1J0. 

The removal of selected, soluble toxic metals from aqueous so- 
lutions has been accomplished using a combination of chemical 
treatment and ultrafiltration. The process has been evaluated at the 
bench-scale and is undergoing pilot-scale testing. Removal efficien- 
cies in excess of 95-99% have been realized. The test program at 
the bench-scale investigated the limitations and established the op- 
timum range of operating parameters for the process, while the 
tests conducted with the pilot-scale precess equipment are provid- 
ing information on longer-term process efficiencies, effective 
processing rates, and fouling potential of the membranes. With the 
typically found average concentrations of the toxic metals in 
groundwaters at Superfund sites used as the feed solution, the 
process has decreased levels up to 100-fold or more. Experiments 
were also conducted with concentrated solutions to determine their 
release from silica-based matrices. The solidified wastes were 
subjected to EP Toxicity test procedures and met the criteria suc- 
cessfully. The final phase of the program involving a fiek 
demonstration at a uranium tailings site will be outlined. 6 refs., 2 
figs., 2 tabs. 


21619 (BNL-46163) Factors governing dry deposition of 
gases to surface water. Schwartz, S.E. Brookhaven National 
Lab., Upton, NY (USA). Apr 1991. 13p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH00016. (CONF- 
9107104—8: 5. international conference on precipitation scavenging 
and atmosphere surface exchange process, Richland, WA (USA), 
15-19 Jul 1991). Order Number DE91013535. Source: OSTI; 
NTIS; GPO Dep. 

Rates of dry deposition of gases to surface water vary by orders 
of magnitude depending on the concentration of the gas in the 
surface water and on the solubility and aqueous-phase reaction ki- 
netics of the depositing gas. For non-reactive gases the key 
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property is the Henry's law solubility. For reactive gases the depo- 
sition flux can be quantitatively related to the chemical reaction 
rate for known mass-transport parameters and solubility and kinetic 
coefficients of the depositing gas. Interfacial resistance to mass 
transport does not seem to be significant based upon recent labo- 
ratory measurements of mass-accommodation coefficients. Readily 
applicable criteria to identify controlling processes are presented 
and applied to examination of SO2 (gas-phase mass-transport con- 
trol), CO. (liquid-phase mass-transport control), and formaldehyde 
and O3 (liquid-phase chemical-kinetic control) as examples. 23 
refs., 2 figs., 1 tab. 


21620 (CONF-900921—1) Use of historical assessment for 
evaluation of process-based model projections of future envi- 
ronmental change: Lake acidification in the Adirondack 
Mountains, New York, USA. Sullivan, T.J. (E and S Environmen- 
tal Chemistry, Inc., Corvallis, OR (USA)); Bernert, J.A.; Turner, 
R.S.; Charles, D.F.; Cumming, B.F.; Smol, J.P.; Uutala, AJ; 
Kingston, J.C.; Dixit, S.S.; Schofield, C.L. Oak Ridge National Lab., 
TN (USA). 20 Mar 1991. 25p. Sponsored by USDOE, Washington, 
DC (USA); Environmental Protection Agency, Washington, DC 
(USA). DOE Contract AC05-840R21400. From International con- 
ference on acid deposition: its nature and impacts; Glasgow (UK); 
16-21 Sep 1990. Order Number DE91012534. Source: OSTI; 
NTIS; GPO Dep. 

Because of the considerable uncertainties associated with mod- 
eling complex ecosystem processes, it is essential that every effort 
be made to test model performance prior to relying on model pro- 
jections for assessment of future surface water chemical response 
to environmental perturbation. Unfortunately, long-term chemical 
data with which to validate model performance are seldom avail- 
able. We here present an evaluation of historical acidification of 
lake waters in the northeastern United States, and compare 
historical changes in a set of lakes to hindcasts from the same wa- 
tershed model (MAGIC) used to estimate future changes in 
response to acidic deposition. The historical analyses and compar- 
isons with MAGIC model hindcasts and forecasts of acid-base 
response demonstrate that the acidic and low-ANC lakes in this re- 
gion are responsive to strong acid inputs. However, the model 
estimates suggest lakewater chemistry is more responsive to 
atmospheric inputs of sulfur than do the estimates based on pale- 
olimnological historical analyses. A “weight-of-evidence approach” 
that incorporates all available sources of information regarding 
acid-base response provides a more reasonable estimate of future 
change than an approach based on model projections alone. The 
results of these analyses have important implications for predicting 
future surface water chemical change in response to acidic deposi- 
tion, establishing critical loads of atmospheric pollutants, and other 
environmental assessment activities where natural variation often 
exceeds the trends under investigation (high noise-to-signal ratio). 
Under these conditions, it is particularly important to evaluate fu- 
ture model projections in light of historical trends data. 48 refs., 3 
figs., 1 tab. 


21621 (CONF-910812-2-Extd.Abst.) Ecological risk of 
aquatic habitat degradation. Loar, J.M. Oak Ridge National Lab., 
TN (USA). [1991]. 3p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840R21400. From 202. national meet- 
ing of the American Chemical Society (ACS); New York, NY (USA); 
25-30 Aug 1991. Order Number DE91012050. Source: OSTI; 
NTIS; GPO Dep. 

Habitat degradation constitutes a significant risk to the biotic in- 
tegrity of freshwater ecosystems, especially streams and rivers. 
The degradation can result from any action that alters the physical 
or chemical attributes of a stream, thus reducing its utilization by 
biota. Activities that are known to degrade aquatic habitats include 
dredging and filling of wetlands; stream channel realignment; 
destruction of riparian vegetation; modifications in flow regimes, in- 
cluding both temporal shifts and spatial changes; and siltation 
caused by soil erosion and runoff. The ecological consequences of 
these activities occur on varying spatial scales, from highly local- 
ized effects, such as small stream channelization projects to 
control residential flooding, to river basin-level effects from the con- 
Struction of large dams for hydropower generation or for water 
storage in support of agricultural development. By reducing habitat 
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quality and availability, all of these activities can impact biotic pop- 
ulations that inhabit freshwater environments. 6 refs. 


21622 (DOE/ER—0484P, pp. 76-77) Concentrated solar en- 
ergy detoxifies organic pollutants: Purifying water with solar 
energy. USDOE Office of Energy Research, Washington, DC 
(USA). Jan 1991. In Technology ’90. Accomplishments in technol- 
ogy transfer from DOE and its laboratories. 192p. Order Number 
DE91005072. Source: OSTI; NTIS; INIS. 

The results, achieved by testing the breakdown of an organic 
acid with a titanium dioxide catalyst, are considered validation of 
the concept that solar energy can be used to detoxify contami- 
nated surface water or groundwater. Using concentrates solar 
power to speed up reaction times makes the process more com- 
mercially attractive. Working with the Solar Energy Research 
Institute in Golden, Colorado, where laboratory studies are under- 
way, SNL investigators began a series of tests on the process in 
late 1988. By increasing the concentration of sunlight, adding small 
quantities of hydrogen peroxide, and varying the amount of cata- 
lyst, they achieved a sharp reduction in the time required to break 
down the test acid. Salicylic acid at a concentration of 30 parts per 
million was used initially because the acid is easy to detect and 
measure, and is known to have properties similar to those of most 
hazardous chemicals. Beginning with exposure times of almost 30 
minutes under normal or one-sun light, the team has demonstrated 
that organic compounds can be reduced to extremely low levels in 
a matter of seconds using sunlight concentrated to the level of 30 
or 60 suns (equivalent to about 500,000 watts of thermal energy 
on a 10-foot square surface). 


21623 (DOE/ER—-0484P, pp. 77) Groundwater cleanup: 
Biosorption. USDOE Office of Energy Research, Washington, DC 
(USA). Jan 1991. In Technology '90. Accomplishments in technol- 
ogy transfer from DOE and its laboratories. 192p. Order Number 
DE91005072. Source: OSTI; NTIS; INIS. 

There are frequently a number of contaminants, including ura- 
nium, vanadium, strontium, and cadmium, in the groundwater and 
soil under mining sites. These metals are frequently present at 
toxic levels and are possibly carcinogenic. The hazardous metals 
that contaminate the groundwater come from mine tailings, waste 
rock, and chemicals left from mining and milling operations. Mine 
tailings are now stored in clay-lined beds; however, in the past, 
tailings were usually dumped into pits near the mine. Rainwater 
trickling down through the tailings in the pits carried the metals to 
the subsoil and eventually to the groundwater. A team of biotech- 
nologists at the Idaho National Engineering Laboratory (INEL) are 
working on ways to use microorganisms to clean up groundwater 
contaminated by wastes from old uranium mines. INEL researchers 
known that microorganisms are found naturally in wastes from ura- 
nium mines, and that the microorganisms affect the rate at which 
uranium and other metals are dissolved into water. 


21624 (DOE/ER-0484P, pp. 82-83) A new approach to sol 
vent extraction: Electronic pulses shatter water droplets. 
USDOE Office of Energy Research, Washington, DC (USA). Jan 
1991. In Technology '90. Accomplishments in technology transfer 
from DOE and its laboratories. 192p. Order Number DE91005072. 
Source: OSTI; NTIS; INIS. ; 

Researchers in the Chemical Technology Division of Oak Ridge 
National Laboratory (ORNL) have invented a device that repre- 
sents a significant improvement in the area of solvent extraction, 
which is a widely used technique to recover valuable materials 
from a liquid stream. Known as the Emulsion Phase Contactor 
(EPC), the technology uses a pulsed electrical field to enhance re- 
covery of chemicals (either valuable products or pollutants) that are 
dissolved in water. Because of its higher efficiency, the recovery 
method can be accomplished in much smaller vessels than those 
used in conventional solvent extractors, which use mechanical pro- 
cesses to recover chemicals. When water droplets carrying the 
substance to be extracted are introduced into the EPC, they are 
shattered by electronic pulses that produce water particles in the 1- 
to 5-micron size range. These water particles are up to 100 times 
smaller than those created by mechanical agitation. These tiny par- 
ticles produce a much greater surface area than can be achieved 
using chemical agitators, enabling the chemical solvent to extract 
more material from the water base. In addition, the EPC uses 





much less power than mechanical methods and has no moving 
parts; therefore, servicing requirements for the extraction apparatus 
are expected to be significantly reduced. ORNL researchers initially 
tested the technology at a very small scale, and evaluated its ca- 
pabilities in extracting high-value substances such as isotopes, 
pharmaceuticals, and precious metals. Further work has indicated 
that the EPC can be applied on a much larger scale to handle 
more common chemical substances. 


21625 (DOE/ER-0484P, pp. 85-86) Removing transuranic 
waste from water: The TRU/Clear process system. USDOE Of- 
fice of Energy Research, Washington, DC (USA). Jan 1991. In 
Technology ’90. Accomplishments in technology transfer from DOE 
and its laboratories. 192p. Order Number DE91005072. Source: 
OSTI; NTIS; INIS. 

A major advance toward solving some of the most intractable 
problems of environmental cleanup is the TRU/Clear Process Sys- 
tem invented by a team of researchers at the Los Alamos National 
Laboratory (LANL). This process was developed to extract and re- 
move the final trace amounts of the radioactive elements called 
transuranic (TRU) elements from wastewater streams produced by 
nuclear facilities. The system, which is completely compatible with 
existing wastewater treatment technologies, is potentially capable 
of removing other toxic heavy metals, such as arsenic, mercury, 
and cadmium, as well as hazardous organic contaminants from 
wastewater. Future users of the LANL system might include elec- 
tronics manufacturers and chemical production plants as well as 
the nuclear industry. The process defines a new chemistry and 
chemical technology for wastewater treatment that makes a near- 
zero discharge of pollutants feasible in the near future, while 
reducing overall waste management costs. 


21626 (DOE/ER-0484P, pp. 87) Removal of cesium trom 
wastewater: A cesium-specific ion exchange resin. USDOE Of- 
fice of Energy Research, Washington, DC (USA). Jan 1991. In 
Technology '90. Accomplishmenis in technology transfer from DOE 
and its laboratories. 192p. Order Number DE91005072. Source: 
OSTI; NTIS; INIS. 

Researchers at the Savannah River Laboratory (SRL) have 
applied for a patent for an ion exchange resin that will remove ce- 
sium from water. Radioactive cesium-137 is a fission product of 
nuclear reactor operations. Cesium may enter the water of spent 
fuel holding basins through defects in fuel cladding. Control of ce- 
sium in these basins is desirable to keep personnel exposure to a 
minimum. Cesium is also present in the waste from reprocessing 
of defense nuclear reactor fuel. Research has been underway at 
SRL for over a decade to improve management of high-level repro- 
cessing waste. The current technology separates the waste into 
soluble and insoluble components. Radioactive constituents are re- 
moved from the soluble component stream and combined with the 
insoluble components, which are then converted to a glass for 
long-term storage. Cesium is the most radioactive constituent of 
the soluble components stream. The SRL resin is a resorcinol- 
formaldehyde condensation polymer highly specific for cesium and 
is about 10 times more effective in removal of cesium than other 
ion exchange resins evaluated for use in processing defense nu- 
clear waste. Tests have been run at SRL using both simulated and 
actual waste streams. 


21627 (DOE/ER/60681-3) The distribution of some chemi- 
cal elements between dissolved and particulate phases in the 
ocean: Progress report, 1 May 1988-30 Apr 1991. Bacon, M.P.; 
Fleer, A.P.; Hammar, T.R.; Belastock, R.A.; Hayward, N.A. Woods 
Hole Oceanographic Institution, MA (USA). [1991]. 7p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract FG02- 
88ER60681. Order Number DE91013294. Source: OSTI; NTIS; 
GPO Dep. 

The long-range goal of our DOE-supported research is an under- 
standing of the processes that control the distribution and fate of 
chemical species in the ocean, with a particular emphasis on 
species which are reactive with respect to uptake by marine partic- 
ulate matter. Such an understanding is essential in predicting the 
fate of reactive pollutants, such as heavy metals and radionuclides, 
that are released to the environment as a consequence of energy- 
producing activities. in pursuit of this goal we have, during the 
present grant period, been devoting all of our effort to participation 
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in the Shelf-Edge Exchange Processes (SEEP) program. 7 refs., 4 
figs. 


21628 (DOE/NV/10384-35) Report of drilling and radionu- 
clide migration investigations at UE20n#1, Pahute Mesa, 
Nevada Test Site, 1987. Erikson, S.J. Nevada Univ., Reno, NV 
(USA). Water Resources Center. Apr 1991. 127p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC08-85NV 10384. 
Order Number DE91011273. Source: OSTI; NTIS; INIS; GPO Dep. 
Exploratory hole UE2On#1 was drilied 305 m down hydraulic gra- 
dient of the Cheshire event (U20n) as part of the Radionuclide 
Migration Program at the Nevada Test Site. The hole was designed 
to investigate the possibility of groundwater transport of radionu- 
clides trom the U20n cavity region. Drilling reached a total depth of 
1005.8 m. Composite static water levels in the borehole were mea- 
sured at approximately 620 m below ground surface. The borehole 
penetrated about 386 m of saturated zone, which was i 
primarily of rhyolite lava flows of the Upper Rhyolite Lavas, Tuffs, 
and Rhyolites of Area 20. Evidence from UE20n#1 suggests the 
presence of a relatively more permeable zone in the 730 to 750-m 
depth interval. The neutron log suggests that greater quantities of 
water were present at depths between 729 and 747 m. Core col- 
lected over three depth intervals showed the highest fracture 
density in a reddish-grey rhyolite lava flow in the 733.8 to 738.1-m 
core interval. Groundwater flow away from U20n through this per- 
meable zone is suggested by the UE20n#1 borehole temperature 
logs. Elevated 5H activities were observed with the highest activi- 
ties found near 732 m. The °H activities observed in the 732 to 
802-m interval in UE20n#1 were of similar magnitude to those 
found in the cavity region in the U20n post-shot hole. The activities 
of '5Sb and ®Kr, which are known to be mobile in groundwater, 
were of similar magnitude to those found near the cavity region, 
while °’Cs, which is thought to be adsorbed during transport, was 
found in activities two to three orders of magnitude lower than near 
the cavity. These temperature and radioisotope data suggest that 
radionuclide migration via groundwater flow may be occurring later- 
ally from the U20n rubble chimney through the permeable zone 
located at the 730 to 750-m depth. 25 refs., 18 figs., 15 tabs. 


21629 
water: Second quarterly , Januai ch 1990. Atalay, 
A. Oklahoma Univ., Norman, OK (USA). School of Civil Engineer- 
ing and Environmental Science. 10 Jul 1990. 38p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG22-89PC89782. 
Order Number DE91011293. Source: OSTI; NTIS; GPO Dep. 

Selenium occurs in four oxidations states (—Ii, O, +IV, and +VI) 
as selenide, elemental selenium, selenite (SeO;~°) and selenate 
(SeO,-?). Of the selenium species occurring, selenate is reported 
as more soluble and less adsorbed than selenite. Selenate is more 
easily leached from soils and is the most available form for plants. 
Increased mobility of Se into the environment via anthropogenic 
activities, and the potential oxidation-reduction behavior of the ele- 
ment have made it imperetive to study the aquatic chemistry of Se. 
For this purpose, Se species are divided into two different cate- 
gories: dissolved Se and particulate Se typically suspended 
sediment and other suspended solids. Element and colloidal 
phase, not truly dissolved, but passing through the filter is deemed 
to consist of selenium (—2,0). In dissolved state selenium may ex- 
ist in three of its four oxidation states; Se(—Il), Se(+lV), and 
Se(+V1). Particulate Se may exist in the same oxidation states as 
dissolved Se and can be found in different phases of the particu- 
late matter. In sediments, Se may be within the organic material, 
iron and manganese oxides, carbonates or other mineral phases. 
The actual chemical forms of Se may be adsorbed to or co 
precipitated with these phases (primarily selenite, SeO,?- and 
selenate, SeO,?-). Selenide, Se(-il), can be covalently bound in 
the organic portion of a sediment. In addition, Se may be found in 
anoxic sediments as insoluble metal selenide precipitates, an insol- 
uble elemental Se or as ferroselite (FeSe2) and Se containing 
pyrite. 22 refs., 6 figs., 2 tabs. 


(DOE/PC/89782-T2) Selenium speciation in ground 


21630 (EGG-ESQ-9565) Nonradiological  liquid-effiuent 
monitoring program: FY 1990 annual report. Peterson-Wright, 
L.J.; Meachum, T.R.; Einerson, J.J. EG and G Idaho, Inc., idaho 
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Falls, ID (USA). Apr 1991. 359p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract ACO7-761D01570. Order Number 
DE91012763. Source: OSTI; NTIS; GPO Dep. 

A monitoring program for nonradioactive parameters and pollu- 
tants in liquid effluents was initiated in October 1985 for facilities 
operated by EG&G Idaho, Inc., for the U.S. Department of Energy 
(DOE) at the Idaho National Engineering Laboratory (INEL). Pro- 
gram design and implementation are discussed in this report. 
Design and methodologies for sampling, analysis, and data 
management are also discussed. Monitoring results for 13 liquid ef- 
fluent streams from fiscal year 1987 through fiscal year 1990 
(October 1987 through September 1990) are presented. 9 tabs. 


21631 (EGG-M-90290) Mechanisms of bacterial metals re- 
moval from solids. Torma, A.E.; Pryfogle, P.A. EG and G Idaho, 
Inc., Idaho Falls, ID (USA). [1990]. 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC07-761D01570. (CONF- 
9007211—1: Workshop on biological remediation of contaminated 
sediments with special emphasis on the Great Lakes, Manitowoc, 
WI (USA), 17-19 Jul 1990). Order Number DE91012808. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Great Lakes area sediments are contaminated with varying 
amounts of heavy metals and polychlorinated organic matter. With 
respect to the bioremediation of metallic contents of these sedi- 
ments, it was shown that a number of microorganisms exist which 
can effectively solubilize heavy metals. The basic reaction mecha- 
nisms of bioleaching processes were discussed and the effects of 
semiconductor character of the sulfide substrate explained. A spe- 
cial emphasis was. made to comment on INEL’s bioremediation 


capability. 37 refs. 


21632 (GKSS-90/E/42) On the loading of chlorinated hy- 
drocarbons and selected heavy metals in the river Weser 
estuary and the southern German Bight. Knauth, H.D. (GKSS- 
Forschungszentrum Geesthacht GmbH, Geesthacht-Tesperhude 
(Germany, F.R.). inst. fuer Chemie); Sturm, R.; Milde, P. GKSS- 
Forschungszentrum Geesthacht GmbH, Geesthacht-Tesperhude 
(Germany, F.R.). 1990. 244p. (in German). Order Number 
DE91788378. Source: OSTI; NTIS (US Sales Only). 

The aim of this work was to acquire an insight into the loading of 
poisonous involatile chlorinated hydrocarbons (CHC’s) and se- 
lected heavy metals in the river Weser estuary and the southern 
German Bight. The data pertaining to this area and associated 
data on CHC's and other organic trace substances in the literature, 
are sparce. Almost without exception these were also obtained 
from unfiltered water samples. Data from our sampling in 1987 and 
1988 were used as a basis to assess the degree of pollution and 
the associated effects on the ecosystem. This was with particular 
regard to the influence of current emission control and future emis- 
sion reduction measures and required management. (orig.) With 
112 figs., 60 tabs. 


21633 (GKSS—90/E/43) 3. Magdeburg seminar on preven- 
tion of water pollution - the pollution of the river Elbe. 
Proceedings. Beyer, M. (Wasserwirtschaftsdirektion Magdeburg 
(Germany, F.R.). Forschungsbereich Gewaesserschutz); Petzold, 
S.; Prange, A.; Wilken, R.D. GKSS-Forschungszentrum 
Geesthacht GmbH, Geesthacht-Tesperhude (Germany, F.R.). 
1990. 348p. (In German). (CONF-9011212-: 3. Magdeburg semi- 
nar on prevention of water pollution - the pollution of the river Elbe, 
Magdeburg (Germany, F.R.), 28-30 Nov 1990). Order Number 
DE91788375. Source: OSTI; NTIS (US Sales Only). 

These proceedings contain 84 contributions on the latest devel- 
opments in Elbe research and Elbe pollution under the sections: 
pollution of the Elbe, balances, monitoring, analysis, modelling, 
quality assessment, quality objectives, and strategies. This volume 
also contains the conference programme, the list of the exhibitors 
and participants and general intormation for all participants. (orig./ 
BBR) With 99 figs., 38 tabs. 


21634 (GKSS-90/E/44) Early diagenesis and Its influence 
on the mobility of the trace elements As, Cd, Co, Cu, Ni, 
Pb and Zn in_ sediment and seston suspensions. 
Walimann, K. (GKSS-Forschungszentrum Geesthacht Gmbh, 
Geesthacht-Tesperhude (Germany, F.R.). Inst. fuer Chemie). 
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GKSS-Forschungszentrum Geesthacht GmbH, Hamburg (Ger- 
many, F.R.); Technische Univ. Hamburg-Harburg, Hamburg 
(Germany, F.R.). Arbeitsbereich Umweltschutztechnik. 1990. 195p. 
(In German). Order Number DE91788379. Source: OSTI; NTIS 
(US Sales Only). 

Early diagenesis and the mobility of the trace elements As, Cd, 
Co, Cu, Ni, Pb, Zn were studied in sediment and seston suspen- 
sions under aerobic and anaerobic conditions. It was demonstrated 
that a significant amount of organic carbon was mineralized by sul- 
fat reduction in postoxic or suboxic suspensions. The release of 
trace elements by the reductive dissolution of hydrous Fe(Ill)- and 
Mn(IV)-oxids and the complexation and precipitation by reduced 
sulfur compounds controled the concentrations of dissolved trace 
elements in the suboxic environment. The reoxidation of anaerobic 
sediment suspensions caused an acidification and release of trace 
metals. These effects were more pronounced with sulfidic than with 
suboxic suspensions. (orig.) With 39 figs., 32 tabs. 


21635 (INIS-mf-12827, pp. 173-179) Radionuclide migration 
through fractured granite: Laboratory studies. Grondin, D.M. 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment); Vandergraaf, T.T.; Drew, D.J. 
Canadian Nuclear Society, Toronto, ON (Canada). 1988. 488p. 
(CONF-880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Society ninth annual conference, 1988. Or- 
der Number DE91631981. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Radionuclide migration has been studied in natural fractures in 
granite blocks of up to 30 cm in length. Results are reported for 
four migration experiments involving synthetic groundwaters con- 
taining tritiated water, *™Tc, Se, 'S7Cs, or ®°Co-labelled natural 
colloids, which were injected into the fractures at flow rates of 0.4- 
0.45 ml/h, giving residence times in the fractures of up to 15 h. 
Also presented are the results of the post-experiment analyses, in- 
cluding an autoradiograph of one of the fracture surfaces, and the 
spatial distribution of the sorbed radionuclides determined by +- 
scanning and selective chemical extractions. 


21636 (LA-12100-PR) Laboratory and field studies related 
to the Hydrology/Radionuclide Migration Project: Progress re- 
port, October 1, 1989-September 30, 1990. Thompson, J.L. 
(comp.). Los Alamos National Lab., NM (USA). May 1991. 40p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. Order Number DE91011988. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This annual report describes research conducted in FY 1990 by 
Los Alamos National Laboratory for the Hydrology/Radionuclide 
Migration Project. This multi-agency project measures the under- 
ground movement of radionuclides related to nuclear testing at the 
Nevada Test Site. This project continues the long-term experiment 
at the site of the Cambric nuclear test. Water pumped from a well 
adjacent to the explosion cavity continues to show decreasing 
amounts of tritium and Krypton 85 but no Cesium 139. Analyses of 
drillback debris shows a distinction between refractory and volatile 
materials in respect to both their location in the test cavity and their 
leachability with groundwater. We surveyed materials used during 
nuclear testing to evaluate any post-test hazard; we concluded that 
most such materials pose a minimal hazard. The Los Alamos 
drilling program provided an opportunity for us to sample a col- 
lapsed zone above the cavity of a test, which was fired 2 years 
ago. We continue our research in colloid characterization and in 
detection of low levels of Technetium 99 in Nevada Test Site water. 
During FY 1990, we drilled a new hole in the Yucca Flat area to 
study radionuclide migration. This report also describes Los 
Alamos management and planning activities in support of this 
project. 20 refs., 2 figs., 14 tabs. 


21637 (MAFF-AEMR-23) Radioactivity in surface and 
coastal waters of the British Isles, 1989. Hunt, G.J. Ministry of 
Agriculture, Fisheries and Food, Lowestoft (UK). Directorate of 
Fisheries Research. 1990. 66p. Order Number DE91633251. 
Source: OSTI; NTIS (US Sales Only); INIS. 





This report presents the results of the environmental monitoring 
programme carried out during 1989 by staff of the Ministry of Agri- 
culture, Fisheries and Food’s (MAFF’s) Directorate of Fisheries 
Research (DFR), Lowestoft. To set the monitoring results from the 
regular programme in context, liquid radioactive discharges from 
UK nuclear establishments to the aquatic environment in 1989 are 
first summarised. Before the results are presented, an explanatory 
section gives details of methods of analysis and presentation and 
explains how results are interpreted in terms of public radiation ex- 
posures. (author). 


21638 (PNL-7248-HEDR) Estimates of Columbia River 
radionuclide concentrations: Data for Phase 1 dose calcula- 
tions: Hanford Environmental Dose Reconstruction Project. 
Richmond, M.C.; Walters, W.H. Pacific Northwest Lab., Richland, 
WA (USA). May 1991. 81p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC06-76RL01830. Order Number 
DE91012483. Source: OSTI; NTIS; INIS; GPO Dep. 

Pacific Northwest Laboratory is conducting the Hanford Environ- 
mental Dose Reconstruction Project to estimate the radiation doses 
people may have received from historical Hanford Site operations. 
Under the direction of an independent Technical Steering Panel, 
the project is being conducted in phases. The objective of the first 
phase is to assess the feasibility of the project-wide technical 
approach for acquiring data and developing models needed to cal- 
culate potential radiation doses. This report summarizes data that 
were generated for the Phase 1 dose calculations. These included 
monthly average concentrations of specific radionuclides in 
Columbia River water and sediments between Priest Rapids Dam 
and McNary Dam for the years 1964 to 1966. Nine key radionu- 
clides were selected for analysis based on estimation of their 
contribution to dose. Concentrations of these radionuclides in the 
river were estimated using existing measurements and hydraulic 
calculations based on the simplifying assumption that dilution and 
decay were the primary processes controlling the fate of radionu- 
clides released to the river. Five sub-reaches between Priest 
Rapids Dam and McNary Dam, corresponding to population cen- 
ters and tributary confluences, were identified and monthly average 
radionuclide concentrations were calculated for each sub-reach. 
The hydraulic calculations were performed to provide radionuclide 
concentration estimates for time periods and geographic locations 
where measured data were not available. The validity of the calcu- 
lation method will be evaluated in Phase 2. 12 refs., 13 figs., 49 
tabs. 


21639 (PNL-7700) Chemical evaluations of John F. Bald- 
win Ship Channel sediment phase 2. Kohn, N.P.; Lefkovitz, L.F.; 
Barton, K.O.; Word, J.Q. Pacific Northwest Lab., Richland, WA 
(USA). May 1991. 79p. Sponsored by Department of Defense, 
Washington, DC (USA). DOE Contract AC06-76RL01830. Order 
Number DE91013718. Source: OSTI; NTIS; GPO Dep. 

In August of 1990, the battelle/Marine Sciences Laboratory 
(MSL) conducted a program of sampling, geologic characterization, 
and chemical analysis of sediments from five sites in the West 
Richmond reach of the John F. Baldwin Ship Channel in San Fran- 
cisco Bay. Additional sediment samples were collected for the 
USACE Waterways Experiment Station (WES) Wetlands and Up- 
lands testing programs. The objective of the MSL study of the five 
West Richmond sites was to determine the physical characteristics 
and chemical contaminant levels in sediments proposed for dredg- 
ing. Metals concentrations were comparable to or lower than those 
reported in the Phase 1 study. Butyltin concentrations were very 
low, and organic contaminants (PAH, PCB and pesticides) were 
not detected. Differences between Phase 1 and Phase 2 results 
may be explained by the fact that Phase 2 stations are outside the 
shipping channel. 16 refs., 4 figs., 16 tabs. 


21640 (PNL-SA-18876, pp. 83-90) Regulatory requirements 
for ground-water monitoring networks at hazardous-waste 
sites. Keller, J.F. (Pacific Northwest Laboratory, Richland, WA 
(USA)). Pacific Northwest Lab., Richland, WA (USA). 1990. 
(CONF-891053-: 28. Hanford life sciences symposium on environ- 
mental monitoring, restoration and assessment: what have we 
learned?, Richland, WA (USA), 16-19 Oct 1989). In Environmental 
monitoring, restoration and assessment: What have we learned?. 
340p. Order Number DE91004883. Source: OSTI; NTIS; INIS. 
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In the absence of an explicit national legislative mandate to pro- 
tect ground-water quality and because there is no coordination 
between federal and state agencies, those responsible for 
hazardous-waste management and cleanup must utilize a number 
of statutes and regulations as guidance for detecting, correcting, 
and preventing ground-water contamination. For example, the 
current regulatory framework provides no clean guidance for com- 
pliance. The author will present an integrated approach to protect 
ground-water resources through the use of various standards and 
classifications, based on a comprehensive regulatory and policy 
analysis. Information presented can be used to develop ground- 
water quality protection programs, assess regulatory compliance, 
and characterize sites for potential remediation and corrective ac- 
tion. Regulation-based ground-water monitoring networks can be 
developed to address these concerns in a technically feasible yet 
cost-effective manner. 


21641 (PNL-SA-19325) Evaluation of the depleted uranium 
hazard from SRAM I! missile testing. lkenberry, T.A. Pacific 
Northwest Lab., Richland, WA (USA). Apr 1991. 18p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC06-76RL01830. 
(CONF-9104257-1: California Coastal Commission meeting 
(CCC), Santa Barbara, CA (USA), 8-9 Apr 1991). Order Number 
DE91012823. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The United States Air Force is planning to flight-test the Short 
Range Attack Missile || (SRAM Il) at the Pacific Missile Test Center 
off the coast of California. A Federal Consistency Determination 
(FCD) has been prepared in accordance with applicable federal 
and California regulations to ensure that the testing activities are 
consistent, to the maximum extent practicable, with the coastal 
management plan approved by the National Oceanic and Atmo- 
spheric Administration. The findings of the FCD are that the testing 
of the SRAM Ii missile near the California coast will present no sig- 
nificant radiological or toxicological hazard to marine organisms or 
humans. This presentation is made to support the analyses and 
conclusions contained in the FCD. Additional information is pro- 
vided on the potential radiological and toxicological hazards of 
depleted uranium, and on the potential impacts of SRAM I! missile 
testing. 14 refs., 5 figs., 4 tabs. 


21642 (SNV-3735) The vegetation in the Biotest basin, 
Forsmark nuclear power plant, 1984-1986. Renstroem, S.; 
Svensson, Roger; Wigren-Svensson, M. National Environmental 
Protection Agency, Solna (Sweden). 1 Mar 1990. 61p. (in 
Swedish). Order Number DE91633478. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In order to investigate if and how the vegetation has changed in 
consequence of the raised temperature in the biotest lake (which is 
the discharge area for the cooling water from the power plant), in- 
vestigations of the distribution and production of macroscopic algae 
and higher vegetation have been carried out since 1974. This 
report presents the results from the period 1984-1986. The investi- 
gations have shown that not only the temperature, but also the 
absence of ice cover, the water stream through the biotest lake 
and the reduced exposition caused by the embankment, are of im- 
portance for the vegetation in the lake. The vegetation has 
changed in the following aspects: The area of the shore v tion 
has been continuously increasing. In 1982 it was c. 6200 1984 
it was c. 9850 m? and 1985 c. 11000 m?, mainly consisting of 
Phragmites communis. Most of the shore line is now occupied by 
vegetation. The standing crop was found to have decreased since 
the power plants started. 1980 there was 74 g/m? dry weight and 
in 1986 28 g/m*. Among the most important species of macro- 
scopic underwater vegetation Chara spp and Potamogeton 
pectinatus show a decrease of standing crop while Cladophora 
glomerata and Vaucheria sp have increased since the investigation 
started. (authors). 


21643 (UCRL-LR-105199, pp. 12-15) Modeling and analysis 
of air injection and vapor extraction using a pair of horizontal 
wells for in situ stripping of volatile organic com 
Buscheck, T.A.; Nitao, J.J. Lawrence Livermore National Lab., CA 
(USA). 2 Jan 1991. In Environmental Technology Program. Annual 
report FY90. 51p. Order Number DE91009070. Source: OSTI; 
NTIS. 
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We are conducting a numerical modeling study in support of a 
pilot study of in situ stripping of volatile organic compounds. The 
purpose of our study is to assist in design and operation of the 
test, monitoring of pressure and saturation changes occurring dur- 
ing the test, and interpretation of field results. 


21644 (UCRL-LR-105199, pp. 16) A fiber-optic sensor for 
the continuous monitoring of chlorinated hydrocarbons. Mi- 
lanovich, F.P. Lawrence Livermore National Lab., CA (USA). 2 Jan 
1991. In Environmental Technology Program. Annual report FY90. 
51p. Order Number DE91009070. Source: OSTI; NTIS. 

For use in groundwater and vadose-zone monitoring, we have 
developed a fiberoptic chemical sensor that is a modification of our 
previously developed fluorescence-based sensor that identifies var- 
ious volatile hydrocarbons. It works on the principle of detecting 
quantitative, irreversible chemical reactions that form visible, light- 
absorbing products. The fiber-optic sensor, evaluated against 
gas-chromatographic standard measurements, has demonstrated 
accuracy and sensitivity sufficient for environmental monitoring of 
trace levels of the contaminants trichloroethylene and chloroform. 


21645 (UCRL-LR-105199, pp. 21-24) Field-based measure- 
ment of contaminant distribution coefficients and retardation 
factors. Rice, D.W. Lawrence Livermore National Lab., CA (USA). 
2 Jan 1991. in Environmental Technology Program. Annual report 
FY90. 51p. Order Number DE91009070. Source: OSTI; NTIS. 
Better site-characterization methods are needed for determining 
cleanup strategies for contaminated groundwater aquifers. We are 
developing a sampling approach that promises to yield an accurate 
prediction of contaminant movement based on field determinations. 


21646 (UCRL-LR-105199, pp. 25-30) In situ microbial fil- 
ters. Knapp, R.B.; Duba, A.G.; Jackson, K.J.; Knezovich, J.P.; 
Taylor, R.T.; Wijesinghe, A.M. Lawrence Livermore National Lab., 
CA (USA). 2 Jan 1991. In Environmental Technology Program. An- 
nual report FY90. 51p. Order Number DE91009070. Source: 
OSTI; NTIS. 

We are integrating studies in five disciplines to develop subsur- 
face microbial filters to clean contaminated groundwater; this 
unique integrated approach has potential to provide significant 
advances in subsurface bioremediation. A large-scale two- 
dimensional model will be used as a test bed. The concept has the 
potential to realize significant cost savings over the standard pump- 
and-treat method. 


21647 (UCRL-LR-105199, pp. 40-43) Method to remove 
chiorotorm and trichloroethylene from groundwater and 
wastewater. Langry, K.C. Lawrence Livermore National Lab., CA 
(USA). 2 Jan 1991. In Environmental Technology Program. Annual 
report FY90. 51p. Order Number DE91009070. Source: OSTI; 
NTIS. 

We are developing an efficient, low-cost, low-maintenance 
method for removing organohalides from groundwater, wastewater, 
and gaseous waste streams. We have determined the necessary 
diffusivity and solubility constants, evaluated commercially available 
membrane materials, and constructed a test device to demonstrate 
the effectiveness of the technique. 


21648 (WSRC-RP-91-17) Land and water use characteris- 
tics in the vicinity of the Savannah River Site. Hamby, D.M. 
Westinghouse Savannah River Co., Aiken, SC (USA). 1 Mar 1991. 
34p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC09-89SR18035. Order Number DE91013543. Source: OSTI; 
NTIS; GPO Dep. 

Routine operations at the Savannah River Site (SRS) result in 
the release of small amounts of radionuclides to the atmosphere 
and to the Savannah River. The resulting radiological doses to the 
offsite maximum individual and the offsite population within 50 
miles of the SRS are estimated on a yearly basis. These estimates 
are generated using dose models prescribed for the commercial 
nuclear power industry by the Nuclear Regulatory Commission 
(NRC). The NRC provides default values for dose model parame- 
ters for facilities not having enough data to develop site-specific 
values. A survey of land and water use characteristics for the Sa- 
vannah River area has been conducted to determine as many 
site-specific values as possible for inclusion in the dose models 


used at the SRS. These site parameters include local characteris- 
tics of meat, milk, and vegetable production; river recreational 
activities; and meat, milk, and vegetable consumption rates. The 
report that follows describes the origin of the NRC default values, 
the methodology for deriving regional data, the results of the study, 
and the derivations of region-specific usage and consumption 
rates. 33 refs., 3 figs., 8 tabs. 
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21649 (BNL-45968) SEEP 2 zooplankton data report: Win- 
ter, spring and summer collections at mooring 3 during 1988. 
Lane, P.V.Z.; Smith, S.L.; Flagg, C.N.; Schwarting, E.M. 
Brookhaven National Lab., Upton, NY (USA). Mar 1991. 106p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. Order Number DE91012077. Source: OSTI; 
NTIS; GPO Dep. 

The second Shelf Edge Exchange Processes (SEEP Il) experi- 
ment was designed as an extension of SEEP | work and was a 
mulhtdisciplinary effort to describe the transport of carbon along and 
across the shelf and slope of the middle Atlantic Bight. A signifi- 
cant portion of the zooplankton work conducted during this project 
was devoted to repeated net sampling in close proximity to a 
moored acoustic Doppler current profiler (ADCP) in order to estab- 
lish the calibration of the backscatter amplitude with respect to 
biomass in the water column. The Brookhaven ADCP was de- 
ployed at mooring site M-3 of the SEEP Ii study region. We used a 
multiple opening/closing net and environmental sensing system to 
collect stratified samples of zooplankton as close to the ADCP as 
towing conditions would allow. In addition, when MOCNESS tows 
were not feasible due to time constraints, Bongo nets were towed 
vertically in close proximity to the ADCP. The data in this report 
are the quantitative taxonomic analyses of the samples collected 
for ADCP calibration in 1988. 3 refs., 1 fig. 


21650 (BNL-46172) An Organizational Cultural Assess- 
ment of Sandia National Laboratories. Haber, S.B.; Crouch, D.A. 
Brookhaven National Lab., Upton, NY (USA). May 1991. 120p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. Order Number DE91013799. Source: OST]; 
NTIS; GPO Dep. 

An Organizational Cultural Assessment (OCA) was performed at 
the Sandia National Laboratories (SNL) by administering an Orga- 
nizational Culture Survey (OCS) that queried employees on the 
subjects of organizational culture, various aspects of communica- 
tions, employee commitment, work group cohesion, coordination of 
work, environmental concerns, hazardous nature of work, safety 
and overall job satisfaction. Many of these subjects are assessed 
in the OCS through highly developed and validated scales that 
have been administered in many different types of organizations. 
Some of the issues, especially the questions on environmental, 
safety, and health concerns, are newly developed and are still 
being modified. The purpose of the OCS is to measure in a quanti- 
tative and objective way the notion of “culture;” that is, the values, 
attitudes, and beliefs of the individuals working within the organiza- 
tion. In addition, through the OCS, a broad sample of individuals 
can be reached that would probably not be interviewed or ob- 
served during the course of a typical assessment. The OCS also 
provides a descriptive profile of the organization at one point in 
time that can then be compared to a profile taken at a different 
point in time to assess changes in the culture of the organization. 9 
refs., 81 figs., 6 tabs. 


21651 (DOE/DP/48058-T13) How to increase meeting ef- 
tectiveness and efficiency. Grunau, M.; Kurstedt, H.A. Jr. Virginia 
Polytechnic Inst. and State Univ., Blacksburg, VA (USA). Manage- 
ment Systems Labs. [1991]. 3p. Sponsored by USDOE, 
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Washington, DC (USA). DOE Contract FG02-88DP48058. Order 
Number DE91012420. Source: OSTI; NTIS; GPO Dep. 

In this paper, | present a model adapted from control theory to 
gain insight into the dynamics of meetings. | relate the system con- 
troller and feedback sensor in the niodel to the role of the facilitator 
in meetings. By drawing parallels between the control theory model 
and the adapted model for meetings, | came up with an operational 
definition of a group facilitator and derived the following hypothesis: 
Providing facilitators with information about group members prior to 
the meeting will improve their effectiveness and efficiency in facili- 
tating the meeting. Such information, for example, could include 
the group members’ personality types measured with the Myers- 
Briggs Type Indicator or their conflict modes measured through the 
Thomas-Kilmann Conflict Mode Instrument. 12 refs., 2 figs. 


21652 (DOE/ID/12769-1) Sage grouse use of burned, non- 
burned, and seeded vegetation communities on the Idaho 
National Engineering Laboratory, Idaho. Sime, C.A. Montana 
State Univ., Bozeman, MT (USA). Mar 1991. 83p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AS07-801D12769. 
Order Number DE91012765. Source: OSTI; NTIS; GPO Dep. 
Sage grouse (Centrocercus urophasianus) depend on sagebrush 
(Artemisia spp.) communities to meet their life history requirements 
throughout the year. Alteration of sagebrush communities by 
chemical, mechanical, or biological means affects sage grouse dis- 
tribution and abundance. From March 1988 through September 
1989, a study was conducted on the Idaho National Engineering 
Laboratory to investigate sage grouse response during spring and 
summer to a sagebrush community altered by fire and artificial 
seeding of crested wheatgrass (Agropyron cristatum). Relative 
seasonal use of burned, non-burned, and seeded areas was inves- 
tigated using radio telemetry, roadside counts, and pellet census 
techniques. In 1988, a drought year, telemetry efforts focused on 
males utilizing the seeding for strutting activities. Males left the 
study area at the conclusion of the breeding season. In 1989, a 
year of normal precipitation, females which bred on these same 
arenas were radio-tracked to evaluate brood-rearing potential. 
Telemetered females remained in the study area, attempting to 
nest and raise broods. In both years, sage grouse were observed 
during roadside counts through early September. Due to inherent 
biases in data collection techniques and variable conditions be- 
tween years, telemetry, route counts, and pellet census results 
revealed slightly different movement and relative use patterns. 
However, all data indicated that sage grouse took advantage of the 
variety of vegetation types available. Non-burned areas provided 
essential sagebrush cover and food for wintering and nesting sage 
grouse. Burned areas provided open overhead canopies attractive 
to young grouse seeking palatable forbs. The artificial seeding will 
maintain an opening in the sagebrush canopy for strutting grounds. 
On this study area, alteration of the sagebrush community did not 
appear to discourage sage grouse use. 54 refs., 18 figs., 11 tabs. 


21653 (EGG—10617-2089) Biological assessment of the ef- 
fects of activities conducted at Camp Roberts Army National 
Guard training site, Monterey and San Luis Obispo Counties, 
Calitornia, on the endangered san joaquin kit tox, Vulpes 
macrotis mutica. EG and G Energy Measurements, inc., Goleta, 
CA (USA). Santa Barbara Operations. Dec 1989. 70p. Sponsored 
by Department of Defense, Washington, DC (USA). DOE Contract 
AC08-88NV10617. Order Number DE91014121. Source: OSTI; 
NTIS; GPO Dep. 

Section 7 of the Endangered Species Act of 1973 imposes sev- 
eral requirements on federal agencies concerning listed threatened 
and endangered species and their designated critical habitat. Camp 
Roberts is operated by the California Army National Guard (CA 
ARNG) with funding from the National Guard Bureau (NGB). Its pri- 
mary mission to provide a site where military training requirements 
of the western United States can be met. The presence of the 
endangered San Joaquin kit fox (Vulpes macrotis mutica) was con- 
firmed in 1960 and the distribution and abundance of the species 
increased over the next two decades. The Secretary of Interior has 
not designated any critical habitat for San Joaquin kit fox. The ma- 

jor objective of this Biological Assessment is to provide FWS with 
<aitlark: nhcomation concerning the possible impacts that routine 
military training, maintenance and repair activities, and proposed 
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construction projects may have on the San Joaquin kit fox and its 
essential habitat at Camp Roberts so that formal consultation with 
NGB and CA ARNG can begin. FWS will use this information as 
part of the basis for issuing a Biological Opinion which will include 
an incidental take provision. 45 refs., 8 figs., 1 tab. 


21654 (LA-UR-—90-4428) The eftects of different sources of 
occupational stress on affective, motivational, and psychoso- 
matic outcomes. Ovaile, N.K. Il. Los Alamos National Lab., NM 
(USA). [1991]. 20p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-910844-1: 1991 Acacemy 
of Management meeting, Miami, FL (USA), 11-14 Aug 1991). Or- 
der Number DE91005935. Source: OSTI; NTIS; GPO Dep. 

The present study examined the effects of role conflict, role am- 
biguity, and five additional potential sources of occupational stress 
on an affective outcome (job satisfaction), a motivational outcome 
(intent to quit), and two psychosomatic outcomes (mental and 
physical anxiety). In addition to role conflict and role ambiguity, the 
five additional sources of occupational stress centered on job char- 
acteristics, work pressures, rewards and opportunities, interaction 
of the job and home life, and lack of job challenge. Data were col- 
lected from 85 technicians and managers in a service organization. 
The results of correlation and multiple regression analyses indi- 
cated that each of the sources of stress have significant yet 
different effects on the outcomes. Moreover, role conflict and ambi- 
guity did not have as much of an effect across all outcomes as the 
other five sources of stress. These findings could be used to 
improve the measurement, understanding, and treatment of occu- 
pational stress. Other implications are discussed. 23 refs., 2 tabs. 
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21655 (CONF-9104158-3) Searching tor consensus pat- 
terns on a hypercube. Guan, X.; Mann, R.C.; Mural, R.; 
Uberbacher, E. Oak Ridge National Lab., TN (USA). [1991]. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 6. distributed memory computing confer- 
ence; Portland, OR (USA); 28 Apr - 2 may 1991. Order Number 
DE91013233. Source: OSTI; NTIS; GPO Dep. 

In DNA sequence analysis, consensus patterns (those that are 
not precisely conserved in location or with the same sequence of 
letters) are frequently sought among a number of sequences to 
find important biological features. Sequential algorithms for finding 
consensus patterns are time-consuming due to the nature of the 
inexact occurrences of the patterns. Here we show that consensus 
pattern search can be done efficiently on the hypercube. We de- 
scribe our implementation of two algorithms to find consensus 
patterns on an Intel iPSC/860 Hypercube and various techniques 
to speed up the computation. 4 refs., 1 fig., 2 tabs. 


21656 (DOE/ER-0484P, pp. 100) improved technology for 
AIDS and leukemia research: Hig electronics improves 
cell sorter. USDOE Office of Energy Research, Washington, DC 
(USA). Jan 1991. In Technology ’90. Accomplishments in techno}- 
ogy transfer from DOE and its laboratories. 192p. Order Number 
DE91005072. Source: OSTI; NTIS; INIS. 

Biochemical instrumentation technology developed at the 
Lawrence Livermore National Laboratory (LLNL) has been trans- 
ferred to a California biotechnology firm for use in research to 
combat leukemia and Acquired Immune Deficiency Syndrome 
(AIDS). LLNL and SyStemix of Palo Alto, California, have con- 
cluded an agreement that will permit SyStemix to replicate the 
electronics of the third-generation, high-speed biological cell sorter. 
SyStemix plans to combine the LLNL electronic system with laser 
and optics from an existing commercial device to improve 
cell-sorting and analytical capabilities. Current commercial cell 
sorters permit researchers to study only a limited number of cell 
properties. However, the LLNL cell sorter allows more than 200 
cell properties to be examined at one time. Cell characteristics that 
might be determined by this automated sorter could include pH, 
calcium content, and cell size. With its advanced electronics, the 
LLNL cell sorter can analyze about 50,000 cells or chromosomes 
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per second, which is approximate 5 to 10 times the speed of com- 
parable commercial instrumentation. When the technology transfer 
is complete, SyStemix will use the new cell sorter to analyze cells 
from mice that have been biologically engineered to carry the virus 
that causes AIDS. 


21657 (DOE/ER-0484P, pp. 100-101) Developing powertul 
tritide technique: Organic and biological molecule labeling. 
USDOE Office of Energy Research, Washington, DC (USA). Jan 
1991. In Technology ’90. Accomplishments in technology transfer 
from DOE and its laboratories. 192p. Order Number DE91005072. 
Source: OSTI; NTIS; INIS. 

Complex hydrides are very important reagents in organic synthe- 
sis due to the range of reducing powers and selectivities available 
from different agents. Unfortunately, the availability of these com- 
pounds for radiosynthesis has been extremely limited due to the 
difficulty of making them with adequate levels of tritium. Investiga- 
tors at the Lawrence Berkeley Laboratory (LBL) National Tritium 
Labeling Facility have developed a new addition to the repertoire of 
the tritium-labeling chemist. The new method allows site-specific 
incorporation of tritium into organic and biological molecules by effi- 
cient reduction processes. Exceptionally reactive and selective 
reducing agents are prepared and used for labeling in a on-pot 
process. Three new tritide reagents - supertritide (lithium triethy! 
borotritide), LiAIT, (lithium aluminum tritide), and L-Selectride 
(sterically hindered lithium tri-sec-butyl borotritide) - have been syn- 
thesized at carrier-free levels, and have been demonstrated to be 
fully reactive. The availability of these versatile and reactive 
reagents gives the tritium radiochemist great control over chemose- 
lectivity and stereoselectivity. The LBL tritide reagents can drive 
numerous conventional chemical reactions, and have been used to 
reduce p-toluene sulfonates, amides, lactones, esters, and aldehy- 
des. These reactions produce good yields and result in products 
with maximum specific activities. The reagents clearly exhibit supe- 
rior reactivity and may be used in many more synthetic processes 
than sodium borohydride, which is the currently used reagent. In 
addition, tritide reagents such as L-selectride have been shown to 
give greater control over stereochemistry and selectivity than 
sodium borohydride. 


21658 (DOE/ER/13948-T1) Mechanisms of proton pumping 
in bacteriorhodopsin: Progress report. Ebrey, T.G. Illinois Univ., 
Urbana, IL (USA). Dept. of Physiology and Biophysics. [1991]. 7p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-88ER13948. Order Number DE91013014. Source: OSTI; 
NTIS; GPO Dep. 

The purple membrane of Halobacterium halobium probably rep- 
resents the simplest biological solar energy conversion system. 
Light absorbed by bacteriorhodopsin directly leads to the transport 
of protons across the cell membrane. The resulting chemosmotic 
potential can be used to make ATP. An additional feature of the 
purple membrane is its ability to pump protons over a wide variety 
of salt concentration including in extreme saline environments. This 
project investigates the relationship between the transport of pro- 
tons across the membrane and structure and conformation of 
bacteriorhodospin. We have proposed experiments to study the pH 
dependence of proton pumping. Secondly, we are examining the 
role of divalent cations and the effect of the large surface potential 
of the purple membrane on the proton pumping function of this 
membrane using the photocurrents associated with the pumping 
process. Finally we are studying the role of proteinatable amino 
acids in proton transport. 16 refs. 


21659 (DOE/ER/14028—-1) Regulation of photosynthetic 
membrane components in cyanobacteria: Annual report. Sher- 
man, L.A. Purdue Univ., Lafayette, IN (USA). Dept. of Biological 
Sciences. [1991]. 10p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG02-89ER14028. Order Number 
DE91012639. Source: OSTI; NTIS; GPO Dep. 

The goals of this proposal were two-fold: (1) to analyze the 
impact of mutations in the Mn-stabilizing protein (MSP) on O2- evo- 
lution; and (2) to analyze the effect of iron deficiency on membrane 
assembly in cyanobacteria. We have made important progress in 
both projects, and | will discuss each of them in turn. The muta- 
tions in the psbO gene were performed in the transformable and 
photoheterotrophic cyanobacterium Synechocystis sp. PCC6803; 
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this strain allows PSI] mutations to be propagated under nonphoto- 
synthetic conditions. The research with iron deficiency was 
performed in the cyanobacterium Synechococcus sp. PCC7942, 
which is transformable and which has been used previously for all 
our nutritional-deficiency research. 5 figs. 


21660 (DOE/ER/14028—2) Regulation of photosynthetic 
membrane components in cyanobacteria. Sherman, L.A. Purdue 
Univ., Lafayette, IN (USA). Dept. of Biological Sciences. [1991]. 
11p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-89ER14028. Order Number DE91012713. Source: OSTI; 
NTIS; GPO Dep. 

The major objectives of this proposal are to analyze gene regula- 
tion under different environmental conditions and to determine the 
role of the psbO protein (MSP, the manganese stabilizing protein, 
the 33 kDa protein) in O2-evolution. These objectives are studied in 
the transformable cyanobacteria Synechococcus sp. PCC7942 and 
Synechocystis sp. PCC6803, respectively. We have produced a 
deletion strain (ApsbO) in Synechocystis that completely lacks the 
gene or the gene product, and which can grow photosynthetically 
at about 2/3 the normal rate. We have used this deletion strain to 
construct site-directed mutations at specific, externally-located, 
charged residues. In particular, we will analyze residues and do- 
mains that enable MSP to interact with the PSII reaction center 
components. We have identified and cloned the gene which codes 
for the novel chlorophyli-protein complex which is synthesized 
during iron-deficiency. The apoprotein, isiA, has an amino acid se- 
quence very similar to that of the gene product of psbC (CP43) 
except for the lack of most of the large lumenal loop E. We have 
found that an insertion mutant in isiA can grow normally in regular 
iron-sufficient medium and in partially iron-deficient cultures. We 
have also identified a putative candidate or irpR, the iron-regulated 
DNA binding protein that is used to control gene expression based 
on iron concentrations. During the coming year, we will continue to 
analyze gene regulation in iron-deficient conditions, as well as the 
role of isiA in PSII function and in membrane asseinbly. 5 figs. 


21661 (DOE/ER/60630-T1) Mutation and structure-function 
relationships of cytochrome c: Scientific and technical report, 
November 15, 1987—April 30, 1989. Sherman, F. Rochester Univ., 
NY (USA). School of Medicine and Dentistry. May 1991. 14p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-88ER60630. Order Number DE91013320. Source: OSTI; 
NTIS; GPO Dep. 

The yeast cytochrome c system has become a key vehicle for 
structure- function studies in vitro using modern molecular genetic 
techniques to clarify fundamental aspects of the molecular evolu- 
tionary design of iso-1-cytochrome c (cyt c). The spectral 
properties of cyt c allow estimation of the number of molecules in 
vivo, and growth in lactate medium allows estimation of cyt c activ- 
ity. Because most of our studies involve single copy replacements 
of CYC1, the cyt c gene, specific activities of altered forms of cyt c 
in vivo can be related to properties determined in vitro. We have 
identified five classes of cyt c¢ mutants, and suggest mechanisms 
to account for each class of mutant. Lysine 77 is evolutionarily con- 
served in most eukaryotes; effect either in vitro or in vivo. CYC7 
encodes iso-2-cytochrome c, another form of cyt c. CYC7 contains 
a non-AUG transcriptional start site, and was used to study initia- 
tion of protein synthesis at non- AUG codons. 3 refs. 
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21662 (DOE/ER-0484P, pp. 89-90) New vistas in molecular 
biology research: Fast agarose ge! electrophoresis. USDOE 
Office of Energy Research, Washington, DC (USA). Jan 1991. In 
Technology '90. Accomplishments in technology transfer from DOE 
and its laboratories. 192p. Order Number DE91005072. Source: 
OSTI; NTIS; INIS. 





The human genome, the coded chemical instructions for the 
production of the thousands of proteins that guide the body’s de- 
velopment and maintain its biological systems, is carried by each 
human being in the molecules of deoxyribonucleic acid (DNA). Re- 
searchers in the field of molecular biology examine DNA samples 
for a wide variety of purposes including genetic screening and 
mapping, forensic medicine, and studying genetic diseases ranging 
from cancer to manic depression. The one step that is common to 
most molecular biology projects is the separation of DNA molecules 
by gel electrophoresis, a process in which electrically charged par- 
ticles or molecules migrate through a gel under the influence of an 
applied electrical current. When using conventional techniques, this 
process was time consuming - sometimes taking as long as 36 
hours. The Fast Agarose Gel Electrophoresis (FAGE) system, 
developed at Los Alamos National Laboratory (LANL) and the Uni- 
versity of Tennessee, shortens the process so dramatically that it 
will be a valuable research tool for scientific laboratories worldwide. 
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Refer also to citation(s) 20654, 21148, 21659, 21660, 21665, 
21669, 21681 


21663 (DOE/ER/13898-T1) [Cellulose fermentation by 
nitrogen-fixing anaerobic bacteria}: Progress report May 1, 
1988—May 31, 1990. Canale-Parola, E. Massachusetts Univ., 
Amherst, MA (USA). Dept. of Microbiology. [1990]. 7p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract FG02- 
88ER13898. Order Number DE91012399. Source: OSTI; NTIS; 
GPO Dep. 

This progress report covers research performed during the first 
two years and one month of the project, from May 1, 1988 through 
May 31, 1990. Our research during this period dealt with the 
following areas: (1) isolation and characterization of cellulose- 
fermenting, nitrogen-fixing bacteria, (2) physiological interactions 
between cellulolytic bacteria and commensal bacteria, (3) chemo- 
taxis of cellulolytic bacteria and its postulated role in natural 
environments, (4) characterization of the cellulose complex of N2- 
fixing Clostridium strain C7, and (5) regulation of nitrogenase and 
effects of nitrogen fixation on cellulose fermentation. 
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21664 (DOE/ER-0484P, pp. 91-92) New diagnostic proce- 
dure to detect Q fever: Q-Endoscreen. USDOE Office of Energy 
Research, Washington, DC (USA). Jan 1991. In Technology ’90. 
Accomplishments in technology transfer from DOE and its laborato- 
ries. 192p. Order Number DE91005072. Source: OSTI; NTIS; INIS. 

Q fever, highly infectious and sometimes fatal, annually afflicts 
thousands of people worldwide. Yet, until now, it has proved nearly 
impossible to diagnose. Q-Endoscreen, a new detection method 
developed by researchers at the Pacific Northwest Laboratory 
(PNL), Washington State University, and the University of New 
Mexico will enable fast, accurate, and inexpensive identification of 
the elusive disease. The procedure detects Coxiella burnetii, a very 
specialized bacterium that, depending on the strain present, can 
cause either the acute febrile illness known as Q fever or a chronic 
endocarditis. Endocarditis, which is an inflammation of the mem- 
brane lining the cavities of the heart, is usually fatal to humans. 
The Q-Endoscreen test also determines which strain is present. 
The Q-Endoscreen procedure is based on the observation that the 
different strains of Coxiella burnetii contain different plasmid 
sequences. Genetic probes are used to identify DNA from the par- 
asitic microorganisms in blood, tissue, or urine samples. 


21665 (DOE/ER/60487-5) Development of more efficacious 
To-99m organ imaging agents for use in nuclear medicine by 
analytical characterization of radiopharmaceutical mixtures: 
Progress report, September 1, 1990—-August 31, 1991. Heine- 
man, W.R. Cincinnati Univ., OH (USA). Dept. of Chemistry. Apr 
1991. 8p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG02-86ER60487. Order Number DE91012282. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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Capillary electrophoresis is being evaluated as a separation tech- 
nique for analyzing Tc and Re diphosphonate radiopharmaceuticals. 
Advantages compared with currently used HPLC techniques in- 
clude greater resolving power, smaller sample size and more rapid 
separations. Feasibility has been demonstrated with electrophero- 
grams obtained on a Re-HEDP sample. The Tc-PAA complexes in 
a radiopharmaceutical mixture were found to be unaffected by in- 
jection into a Sprague Dawley rat. This was determined by HPLC 
analysis of the rat's urine, which contained the same complexes as 
were in the injected sample. Proton NMR spectra have been ob- 
tained for samples of Tc-MDP and Re-MDP in order to provide 
structural information about these complexes. An in vivo sensor is 
being developed for a brain perfusion agent. Polymer coatings are 
being explored to extract the brain perfusion agent in order to en- 
hance sensitivity for a microelectrode-based sensor. 4 refs., 2 figs. 


21666 (DOE/ER/60561-5) New techniques for positron 
emission tomography in the study of human neurological dis- 
orders: Progress report for the project year beginning 14 June 
1990. Kuhl, D.E. Michigan Univ., Ann Arbor, Mi (USA). School of 
Medicine. [1991]. 7p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG02-87ER60561. Order Number 
DE91013855. Source: OSTI; NTIS; INIS; GPO Dep. 

We continue our focus to develop more cost effective and effi- 
cient means for producing new functionally specific tracers and 
more simple, less expensive, means for acquiring and interpreting 
quantitative data. These improved processes are required for the 
future growth of positron emission tomography (PET) as a sophisti- 
cated research meeting and for the transfer of this technology to 
clinical use. Our approach concentrates on two separate yet 
related areas, radiosynthesis and data analysis. The program is di- 
vided into four subprojects, the first pair related to radiosynthesis, 
and the second pair related to data analysis. Progress during the 
past project year has been excellent in both accomplishment and 
publication record. 26 refs. 


21667 (DOE/ER/60789-2) Positron emission tomographic 
imaging of tumors using monoclonal antibodies: Progress re- 
port, April 15, 1990—April 14, 1991. Zalutsky, M.R. Duke Univ. 
Medical Center, Durham, NC (USA). Dept. of Radiology. Dec 1990. 
16p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG05-89ER60789. Order Number DE91012937. Source: OSTI; 
NTIS; GPO Dep. 

The overall objective for this research project is to develop meth- 
ods for utilizing Positron Emission Tomography (PET) to increase 
the clinical potential of radiolabelled monoclonal antibodies (MAbs). 
By labeling MAbs with positron-emitting nuclides, it should be 
possible to quantitate the dynamics of their three-dimensional! dis- 
tribution in vivo. Our long term goals are to apply this approach to 
investigate the following: normal tissue toxicity; radiation dose to 
the tumor; and early tumor imaging. The research plans of this pro- 
posal include the following specific aims: optimize labeling of MAbs 
with fluorine 18, bromine 76 and bromine 75; label MAb Mel-14 
(reactive against human gliomas and melanomas) and its Fab and 
F(ab’)o fragments while retaining immunoreactivity; determine the 
distribution of Mel-14 in athymic mice bearing human gliomas; 
determine pharmacokinetics of Mel-14 in nonhuman primates. Ex- 
periments with another MAb, TP-1, and iodine 124 and 131 are 
also planned. 8 figs. 


21668 (GSI-91-15(prepr.)) The heavy ion therapy project at 
GSI. Kraft, G. (Geselischaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany, F.R.)); Becher, W.; Blasche, K.; Boehne, D.; 
Fischer, B.; Geissel, H.; Haberer, T.; Klabunde, J.; Kratft- 
Weyrather, W.; Langenbeck, G.; Muenzenberg, G.; Ritter, S.; 
Roesch, W.; ScharGeselischaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany, F.R.). Mar 1991. 5p. Order Number 
DE91785609. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of heavy charged particles in radiotherapy has two ma- 
jor advantages: Firstly, particle beams exhibit a superior dose 
distribution because of reduced lateral scattering, the finite range 
of the particles and the increased dose deposition towards the end 
of the particle track. Secondly, heavy ions exhibit an increased bio- 
logical efficiency in the region of the increased energy deposition. 
This diminishes the differences in the radio response between well 
oxygenated and hypoxic cells as well as differences between fast 
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and slowly proliferating cells. In addition, with high values for rela- 
tive biological efficiencies, the repair capacity of cells in the tumor 
are selectively reduced. Both effects, the high energy deposition 
and the increased RBE values at the end of the particle tracks, are 
due to the different interaction mechanism of heavy ions with the 
target material and open a new field of precision and efficiency in 
radiotherapy. (orig.). 


21669 (INIS-BR-2405) Phosphorus 32 disappearing rate in 
plasma. Silva, M.M. (Centro de Energia Nuclear na Agricultura 
(CENA), Piracicaba, SP (Brazil)); Vitti, D.M.S.; Abdalla, A.A. Sao 
Paulo Univ., Piracicaba, SP (Brazil). Escola Superior de Agricultura 
Luiz de Queiroz. 1987 1p. (In Portuguese). (CONF-8708366-: 3. 
congress of scientific initiation from ESALQ, Piracicaba (Brazil), 24- 
27 Aug 1987). Order Number DE91631647. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. PHOSPHORUS 32/blood 
chemistry; BLOOD PLASMA; RUMINANTS 


21670 (INIS-mf-12165) Free tyroxine in pregnancy: Com- 
parative evaiuation of different diagnostic techniques in 
radioimmunology. Lenzer-Schumacher, C.U. Giessen Univ. (Ger- 
many, F.R.). Fachbereich 20 - Humanmedizin. 23 Nov 1987. 262p. 
(in German). Order Number DE91003086. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The studies described here have led to the conclusion that there 
is no obvious method for the determination of FT,. In the evalua- 
tion of the results particularly of those for pregnant patients, it is 
important to take account of the inaccuracies and errors incident to 
the methods used. FT, assays do not permit the function of the 
thyroid to be described on a quantitative basis. (TRV) 


21671 (INIS-mf-12166) Scintigraphic hepatobiliary function 
studies in newborn infants to diagnose biliary hypoplasia or 
atresia. Askari-Sabi, Z. Freie Univ. Berlin (Germany, F.R.). 17 Nov 
1987. 112p. (In German). Order Number DE91003087. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The results obtained from scintigraphic hepatobiliary function 
studies, intraoperative cholangiography and histological examina- 
tions in a total of 17 infants suspected of having biliary atresia 
were compared and analysed with reference to the clinical signs 
and symptoms observed. In most cases, the individual diagnostic 
procedures led to consistent findings, even though there were 
some variations in the clinical picture. Patient outcome is largely 
determined by the site of atresia, due to which fact surgical correc- 
tion should be carried out as soon as possible, in any case before 
the 8th week post partum. (TRV) 


21672 (INIS-mf-12167) Can bone metastases from mam- 
mary carcinomas and their regional distribution patterns 
established on the basis of radionuclide studies provide any 
clues to the mechanisms of their further spread over skeletal 
system. Hennecke, R. Freie Univ. Berlin (Germany, F.R.). 9 Nov 
1987. 98p. (in German). Order Number DE91003088. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Retrospective analysis of data from 100 female patients showing 
metastisation from mammary carcinomas into the bones led to the 
conclusion that the vertebral column must be a factor in the spread 
of those metastases to more remote skeletal regions. This is pri- 
marily explained by the role of the vertebral venous system and 
the special action of the red bone marrow that enhances the estab- 
lishment of cells capable of metastisation. (TRV) 


21673 (INIS-mf-12827, pp. 466-469) Radiation doses to pa- 
tients undergoing imaging procedures in Manitoba. Huda, W. 
(Manitoba Cancer Treatment and Research Foundation, Winnipeg, 
MB (Canada)); Sandison, G.A. Canadian Nuclear Society, Toronto, 
ON (Canada). 1988. 488p. (CONF-880662-: 28. annual confer- 
ence of the Canadian Nuclear Association and the 9. annual 
conference of the Canadian Nuclear Society, Winnipeg (Canada), 
12-15 Jun 1988). In Proceedings of the Canadian Nuclear Society 
ninth annual conference, 1988. Order Number DE91631981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The effective dose equivalent, He, can be conveniently used to 
characterize the radiation delivered to patients undergoing all types 
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of diagnostic examinations. By combining the total number of diag- 
nostic procedures performed in 1979 in the province of Manitoba 
with the estimated H_e value for each examination type, it is shown 
that the estimated annual per caput radiation dose to the 1.0 mil- 
lion inhabitants of this province is approximately 1.0 mSv. The 
variations in the annual number of patients for two examination 
categories, computed tomography (CT) and nuclear medicine are 
presented, together with the corresponding per caput radiation 
doses. Demographic data of patients undergoing CT scans show 
that this population is generally older than an average adult 
population, and that the corresponding radiation detriment is ap- 
proximately 45% of the value expected in a similarly irradiated 
adult population. 


21674 (INIS-mf—12827, pp. 459-465) Computation of elec 
tron dose distributions in tissue using Gaussian pencil beams. 
Sandison, G. (Manitoba Cancer Treatment and Research Founda- 
tion, Winnipeg, MB (Canada)); Huda, W.; Savoie, D.; Papiez, L.; 
McLellan, J. Canadian Nuclear Society, Toronto, ON (Canada). 
1988. 488p. (CONF-880662-: 28. annual conference of the Cana- 
dian Nuclear Association and the 9. annual conference of the 
Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 1988). 
In Proceedings of the Canadian Nuclear Society ninth annual con- 
ference, 1988. Order Number DE91631981. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Magnetically scanned therapeutic electron beams from the Sagit- 
taire Therac 40 accelerator can be modelled using a collimated 
isotropic source in which the emitted electrons scatter according to 
Fermi-Eyges small angle multiple scattering theory. This theory 
predicts a Gaussian spatial and angular spread of an electron pen- 
cil beam with depth in tissue. A semi-empirical method based on 
this theory can be used to derive the standard deviation o of this 
Gaussian with depth in a tissue-equivalent medium trom broad 
electron beam penumbra. The results obtained with this semi- 
empirical method at 16 and 22 Mev beam energies are compared 
to Fermi-Eyges theory and a range straggling modification to this 
theory, for homogeneous tissue-equivalent media corresponding to 
muscle, lung and bone. The semi-empirically derived values of o 
demonstrate that neither Fermi-Eyges theory nor the range strag- 
gling modification to this theory possesses universal validity and 
this may lead to significant dose computation errors in the 
treatment planning of radiotherapy patients. A ‘friction’ term is intro- 
duced into the Fermi-Eyges electron transport equation to account 
for the effects of range straggling. This friction component is suc- 
cessful in modelling the measured variation of mean square 
scattering angle with depth in homogeneous media. 


21675 (KAERV/RR-875/89) immunoscintigraphy of ovarian 
carcinoma using OC 125 monocional antibody. Park, Sang 
Yoon (Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)). Korea Atomic Energy Research Inst., Daeduk (Republic 
of Korea). Mar 1990. 25p. (in Korean). Order Number 
DE91630274. Source: OSTI; NTIS (US Sales Only); INIS. 

Immunoscintigraphy (ISG) with |-131 labeled OC 125 F (ab’)2 
fragments was studied in 7 patients for primary diagnosis and fol- 
low up of ovarian cancer. Total body planar photoscans with a 
scintillation camera were performed three to seven days after anti- 
body application and results were compared with operation and/or 
computed tomography (CT) examination. By the region of interest 
technique, the tumor to background ratio was calaulated in vivo. 
Results are as follows. (1) The sensitivity of ISG and CT for detec- 
tion of 14 tumor sites which were confirmed with histopathology 
were 100 % and 57.1 % and the sensitivity for the detection of 
omental metastasis were 100 % and 20 % respectively. (2) There 
were no correlation between the serum CA 125 levels and tumor to 
background antibody uptake ratio. (3) Tumor to background anti- 
body uptake ratio were progressively increased from day 3 to day 
7. (author). 


21676 (LRAP—108) Laser-induced fluorescence for medical 
diagnostics. Andersson Engels, S. Lund Univ. (Sweden). Dept. of 
Physics. Dec 1989. 98p. Order Number DE91633520. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Laser-induced fluorescence as a tool for tissue diagnostics is 
discussed. Both spectrally and time-resolved fluorescence signals 
are studied to optimize the demarcation of diseased lesions from 





normal tissue. The presentation is focused on two fields of applica- 
tion: the identification of malignant tumours and atherosclerotic 
plaques. Tissue autofluorescence as well as fluorescence from ad- 
ministered drugs have been utilized in diseased tissue diagnosis. 
The fluorescence criterion for tissue diagnosis is, as far as possi- 
ble, chosen to be independent of unknown fluorescence 
parameters, which are not correlated to the type of tissue investi- 
gated. Both a dependence on biological parameters, such as light 
absorption in blood, and instrumental characteristics, such as exci- 
tation pulse fluctuations and detection geometry, can be minimized. 
Several chemical compounds have been studied in animal experi- 
ments after intraveneous injection to verify their capacity as 
malignant tumour marking drugs under laser excitation and fluores- 
cence detection. Another objective of these studies was to improve 
our understanding of the mechanism and chemistry behind the re- 
tention of the various drugs in tissue. The properties of a chemical 
which maximize its selective retention in tumours are discussed. In 
order to utilize this diagnostic modality, three different clinically 
adapted sets of instrumentation have been developed and are pre- 
sented. Two of the systems are nitrogen-laser-based fluorosensors; 
one is a point-monitoring system with full spectral resolution and 
the other one is an imaging system with up to four simultaneously 
recorded images in different spectral bands. The third system is a 
low-cost point-monitoring mercury-lamp-based fluoroscence emis- 
sion as well as reflection characteristics of tissue. (author). 


21677 (NIRS-M-76, pp. 159-166) NMR-CT image and sym- 
bol phantoms. Hongo, Syozo (National Inst. of Radiological 
Sciences, Chiba (Japan)); Yamaguchi, Hiroshi; Takeshita, Hiroshi. 
National Inst. of Radiological Sciences, Chiba (Japan). Mar 1990. 
(In Japanese). (CONF-8812154—: 16. NIRS seminar on environ- 
mental research, Chiba (Japan), 1-2 Dec 1988). in Characteristics 
of the human body and other relevant factors in dose assessmem. 
253p. Order Number DE91755683. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We have developed Japanese phantoms in two procedures. One 
is described as a mathematicai expression. Another is ‘symbol 
phantoms’ in 3 dimensional picture-elements, each of which sym- 
bolize an organ name. The concept and the algorithm of the 
symboi phantom enabies us to make a phantom for a individual in 
terms of all his transversal! section images. We got 85 transversal 
section images of head and trunk parts, and those of 40 legs parts 
by using NMR-CT. We have made the individual phantom for com- 
putation of organ doses. The transversal section images were not 
so clear to identify all organs needed to dose estimation that we 
had to do hand-editing the shapes of organs with viewing a typical 
section images: we could not yet make symbol phantom in a auto- 
matic editing. Symbols were coded to be visual cords as ASCII 
characters. After we got the symboi phantom of the first stage, we 
can edit it easily using a word-processor. Symbol phantom could 
describe more freely the shape of organs than mathematica! phan- 
tom. Symbol phantom has several advantages to be an individual 
phantom, but the only difficult point is how to determine its end- 
point as a reference man when we apply the method to build the 
reference man. (author). 


21678 (ORNUTM-11755) Nuclear Medicine Program 
progress report for quarter ending December 31, 1990. Knapp, 
F.F. Jr.; Ambrose, K.R.; Callahan, A.P.; McPherson, D.W.; 
Mirzadeh, S.; Srivastava, P.C.; Allred, J.F.; Hasan, A.; Lambert, 
C.R.; Lambert, S.J.; Rice, D.E. Oak Ridge National Lab., TN 
(USA). Jun 1991. 14p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840R21400. Order Number 
DE91013461. Source: OSTI; NTIS; GPO Dep. 

In this report the development of a solvent extraction technique 
for the efficient separation of iridium radioisotopes from osmium ra- 
dioisotopes is described. The Os-191 (Os-VIll) was efficiently 
separated from iridium-192 by extraction of a 1 M HCI solution with 
<10-2M tetrahexylamine (THA) in methyl isobutyl ketone. Over 
99% of the osmium is extracted in one step, leaving the radioactive 
iridium in the aqueous acidic solution. This simple extraction tech- 
nique may be useful for the development of a new Os-194/Ir-194 
generator prototype which is currently being explored. Also in this 
raport, biodistribution studies of the two iodine-125 (I-125)-labeled 
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spiroperidol analogues, E-3-N-(iodo-1-propen-3-yl)- and E-3-N- 
(iodo-1-penten-5-yl)spiroperidol in male Balb C mice are described. 
Several samples were supplied for collaborative research projects 
during this period and included |-125 and |-131 methyl-branched 
fatty acids, samples of tin-117m (Sn-117m), gold-199 (Au-199) and 
scandium-47 (Sc-47). 11 refs., 2 figs., 3 tabs. 


21679 (PNL-SA-17044) Diagnosis and management of en- 
docrine gland neoplasms. Weller, R.E. Pacific Northwest Lab., 
Richland, WA (USA). May 1989. 18p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 
8905379-1: 7. annual veterinary medical forum, San Diego, CA 
(USA), 22-28 May 1989). Order Number DE91012920. Source: 
OSTI; NTIS; GPO Dep. 

Functional and nonfunctional neoplasms of the endocrine glands 
constitute some of the more challenging diagnostic and therapeutic 
problems in veterinary cancer medicine. The clinical signs are usu- 
ally the result of an overproduction of hormones that are normally 
biosynthesized by the neoplastic endocrine gland (orthoendocrine 
syndromes), as opposed to those that are the result of hormones 
that are not normally biosynthesized and secreted by those cells 
that have undergone neoplastic transformation (paraendocrine syn- 
dromes, also known as endocrine paraneoplastic syndromes or 
ectopic hormone syndromes). The biological effects produced by a 
neoplasm may be out of proportion to the actual size of the tumor. 
This report focuses on the clinical signs and syndromes associated 
with neoplasms of the thyroid, adrenal glands and pancreas. Dis- 
cussion will focus on the mechanisms producing the clinical signs, 
diagnosis, staging, therapy and prognosis. 2 tabs. 


21680 (ULI-RAD-R-063) A comparison of a niobium filter 
(NIOBI-X) with conventional filters in x-ray radiography. Sand- 
borg, M.; Alm Carlsson, G. Linkoeping Univ. (Sweden). Dept. of 
Radiation Physics. 9 May 1990. 35p. (in Swedish). Order Number 
DE91633521. Source: OSTI; NTIS (US Sales Only); INIS. 

A 0.05 mm thick x-ray filter of niobium (NIOBI-X) has been tested 
and the x-ray image quality and radiation doses have been com- 
pared with conventionel x-ray filters of copper and aluminium. The 
results show that for x-ray tube voltage higher than 50 kV or ob- 
jects thicker than 50 mm a 0.05 mm thick niobium with benefit can 
be replaced by a 0.11 mm thick copper filter. (25 refs.) (K.A.E.). 
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Refer also to citation(s) 19447, 19449, 19459, 19471, 19472, 
19473, 19474, 19478, 19483, 19485, 19511, 19870, 21631, 21659, 
21660, 21663, 21682 


21681 (LA-UR-91-1707) Sponianeous emergence of a 
metabolism. Bagiey, R.J. (Los Alamos National Lab., NM (USA)); 
Farmer, J.D. Los Alamos National Lab., NM (USA). [1990]. 5ip. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-9002163-—2: Artificial lite conference, Santa 
Fe, NM (USA), Feb 1990). Order Number DE91013684. Source: 
OSTI; NTIS; GPO Dep. 

Networks of catalyzed reactions with nonlinear feedback have 
been proposed to play an important role in the origin of lite. We in- 
vestigate this possibility in a polymer chemistry with catalyzed 
cleavage and condensation reactions. We study the properties of a 
well-stirred reactor driven away from equilibrium by the flow of 
mass. Under appropriate non-equilibrium conditions. The nonlinear 
feedback of the reaction network focuses the material of the sys- 
tem into a few specific polymer species. The network of catalytic 
reactions “digests” the material of its environment, incorporating it 
into its own form. We call the result an autocatalytic metabolism. 
Under some variations it persists almost unchanged, while in other 
cases it dies. We argue that the dynamical stability of autocatalytic 
metabolisms gives them regenerative properties that allow them to 
repair themselves and to propagate through time. 43 refs., 16 figs., 
3 tabs. 
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21682 (DOE/BP/64344-3) Augmented fish health monitor- 
ing tor Washington Department of Wildlife: Annual report 
1989. Kerwin, J.; Roberts, S.; Oman, L.; Bolding, B. Washington 
State Dept. of Wildlife, Olympia, WA (USA). Apr 1991. 30p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
BI79-86BP64344. Order Number DE91013419. Source: OSTI; 
NTIS; GPO Dep. 

The augmented fish health monitoring project is funded by the 
Bonneville Power Administration (BPA) with the mandate to collect 
fish health data on anadromous fish stocks of the BPA Columbia 
River Basin in a standardized manner. The project began in 1986 
and the data reported here was collected in the fourth year. This 
segment of the project was carried out by the Washington Depart- 
ment of Wildlife and summarizes fish health findings at 
anadromous game fish hatcheries in Washington State operated by 
the BPA. Information gathered to data has provided impetus to al- 
ter facility design and management practices for improved fish 
health through prevention. Treatment efficacy can be better as- 
sessed due to the monthly monitoring of fish stocks and insight is 
being gained into disease prevention and control. The ultimate 
goal, of course, is to improve fish health for better survival in the 
wild. Tagged returns at index hatcheries within this project area will 
provide some indication of the impact of improving fish health on 
providing greater adult returns as well as an improved product for 
the fishery. 3 refs., 2 figs., 16 tabs. 


21683 (DOE/ER—0484P, pp. 94) Human mammary epithelial 
cells: A valuable cancer research tool. USDOE Office of Energy 
Research, Washington, DC (USA). Jan 1991. In Technology ’90. 
Accomplishments in technology transfer from DOE and its laborato- 
ries. 192p. Order Number DE91005072. Source: OSTI; NTIS; INIS. 
In order to understand cancer-causing mechanisms, researchers 
needed to study normal, healthy human cells. Scientists at the 
Lawrence Berkeley Laboratory (LBL) Cell and Molecular Biology 
(CMB) Division succeeded in promoting the long-term growth of 
normal human mammary epithelial cells in a culture. This break- 
through meant that large cell populations could be generated and 
stored frozen, permitting multiple experiments over a period of time 
with cells from a single donor. LBL researchers have also success- 
fully established two immortal cell lines from the tissue. Normal cell 
strains grown in culture were made immortal after exposure to 
benzo(a)pyrene. These immortal cell lines were transformed to ma- 
lignant cell lines after exposure to oncogenes and oncogenic 
viruses. Scientists engaged in carcinoma research now have a vir- 
tually unlimited supply of normal parent cells grown from healthy 
human epithelial mammary tissue, carcinogen-treated extended life 
cultures, and the immortal cell lines, all from the same individual. 
Researchers use these lines to study normal and abnormal human 
cell physiology and biochemistry, immunology, growth factor and 
oncogene action, genetics, and mechanisms of carcinogenesis. 


21684 (DOE/ER-0484P, pp. 97-98) New tools for cancer 
research: Monocional antibodies measure tumor growth. US- 
DOE Office of Energy Research, Washington, DC (USA). Jan 
1991. In Technology '90. Accomplishments in technology transfer 
from DOE and its laboratories. 192p. Order Number DES1005072. 
Source: OSTI; NTIS; INIS. 

Dozens of cancer researchers and physicians in the US and 
other countries are now using two monoclonal antibodies developed 
by biomedical scientists at Lawrence Livermore National Labora- 
tory (LLNL). These two antibodies, called IU-4 and Br-3, are being 
used to measure the effectiveness of cancer treatment and in basic 
research to understand the dynamics of tumor growth. Commercial 
quantities of iododeoxyuridine (IU-4) and bromodeoxyuridine (Br-3) 
can now be produced, something that had previously been impos- 
sible. While the LLNL-developed antibodies do not specifically 
detect cancer cells, they do pick out proliferating cells, which are 
particularly characteristic of tumors. The IU-4 and Br-3 antibodies 
work by fluorescing, or lighting up, cells that are proliferating. The 
process starts when a person or a section of a tumor is given |U-4 
or Br-3. Cells that are actively dividing will incorporate these 
chemicals into their DNA. The fluorescently tagged monoclonal an- 
tibodies then bind to the incorporated chemical, allowing easy 
identification of cells that are growing. If the cells are not growing, 
the chemical does not incorporate into the DNA, and the antibodies 
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do not bind. Researchers are thus able to identify cells or clusters 
of cells that have the characteristics of tumor growth. 
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21685 (AECS-A/FRSR-36) The effect of N fertilization on 
sugar beet production, root activity, and the efficent use of 
fertilizer N. Charanek, Ahmad (Atomic Energy Commission, Dam- 
ascus (Syria)). Atomic Energy Commission, Damascus (Syria). Oct 
1990. 6ip. (In Arabic). Order Number DE91631639. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This study includes 2 field experiments using '5N labelled fertil- 
izer on sugarbeets. Five fertilization treatments with 6 replicates in 
Autumn and 3 with 5 replicates in Spring were carried out for three 
years (1985-1987), in the fields of the Faculty of Agriculture, Uni- 
versity of Damascus. The aim of the Autumn sugarbeet experiment 
was to study the effects of nitrogen fertilizer on the production of 
sugarbeet, root activity and the efficeint use of N from the fertilizer. 
The purpose of the Spring sugarbeet experiment was to compare 
two methods of N-fertilizer applications (surface and banding) and 
their effects on the utilization of N-fertilizer. Nitrogen fertilizer was 
applied as ammonium sulphate (21%) in Autumn at rates of 60, 
120, 180 and 240 KgN/ha and as urea (46%) at 120 KgN/ha in 
Spring. The fertilizer was applied in two equal amounts, the first at 
the emergence and the second at the beginning of the optimal 
leaves development. Treatment at 120 Kg was only given labelled 
'5N fertilizer. The purpose of this research study was to find out 
the optimal amount of fertilizer that produces the highest yield and 
the best nitrogen utilization rate. It was concluded from these re- 
sults that the optimal amount of fertilizer needed to achieve the 
highest sugar content was between 120-180 KgN/ha. The second 
application of fertilizer affected positivily root production. The uti- 
lization rate of nitrogen in banding was more efficient than surface 
method at harvest of the second application. (author). 14 refs., 14 
figs., 43 tabs. 


21686 (CNIC—00453) Study on the absorption of rare earth 
elements by crops. Zhu Yongyi (Chinese Academy of Agricultural 
Sciences, Beijing, BU (China). Inst. for Application of Atomic En- 
ergy); Chen Jingjian. China Nuclear Information Centre, Beijing, BJ 
(China). Nov 1990. 10p. (In Chinese). (CSNAS~-0038.). Order 
Number DE91630195. Source: OSTI; NTIS (US Sales Only); INIS. 

In the rare earth products used in agriculture, there are several 
main kinds of rare earth elements, such as La, Ce, Pr and Nd. 
Nearly 99% of rare earth oxides has the composition of La, Ce, Pr 
and Nd. The process of rare earth elements entering into plants 
were studied by using the isotope-tracer method and microradiog- 
taphy. The result indicated that rare earth elements can be 
absorbed by roots and leaves of plants and transferred into their 
organs through transfer passage tissue. The transferred amounts 
from roots to above ground organs are in the order of Nd > Ce > 
Y > La. The absorptivity and absorption rate of leaf-surface is 
higher than that of root hair and will decrease with the lapse of 
time. On the condition of mixed rare earth elements, the plant can 
absorb more Nd and can inhibit the absorption of Ce. 


21687 (DOE/ER-0484P, pp. 73-74) Food-processing 
byproducts yield commerciel products: Fermentable- 
carbohydrate conversion process. USDOE Office of Energy 
Research, Washington, DC (USA). Jan 1991. In Technology '90. 
Accomplishments in technology transfer from DOE and its laborato- 
ries. 192p. Order Number DE91005072. Source: OSTI; NTIS; INIS. 

A process that converts sugar byproducts to lactates and then to 
acrylates could result in major savings to manufacturers of acrylate 
products. Researchers at Pacific Northwest Laboratory (PNL) have 
worked with the cane sugar industry to develop and commercialize 
the technology, which has potential for using the byproducts from a 
wide variety of industries, including beef and cane sugar produc- 
tion, corn wet milling, and potato processing. In the process, 








55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5530 Agriculture and Food Technology 





carbohydrate materials such as blackstrap molasses (a byproduct 
of sugar manufacture) or potato-processing wastes are fermented 
with a lactic-acid-=forming organism in the presence of ammonia to 
produce ammonium lactate, which is combined with alcohol and 
then with gaseous carbon dioxide. The result of this processing is 
a solution containing lactic acid esters, which are purified, recov- 
ered, vaporized, and then passed through a bed composed of 
crystalline hydrated and partially calcined calcium sulfate. The cal- 
cium sulfate acts as a catalyst to convert the lactic acid esters into 
acrylic acid esters. 


21688 (DOE/ER-0484P, pp. 81-82) Converting high- 
carbohydrate food wastes into degradable plastics: Biolac 
bioconversion process. USDOE Office of Energy Research, 
Washington, DC (USA). Jan 1991. In Technology ’90. Accomplish- 
ments in technology transfer from DOE and its laboratories. 192p. 
Order Number DE91005072. Source: OSTI; NTIS; INIS. 

Agricultural and industrial waste streams have become an eco- 
nomic burden as well as a serious environmental problem. Every 
year in the US, billions of pounds of cheese whey and potato pro- 
cessing waste are discarded or sold as cattle feed at $3 to $6 per 
ton, sometimes requiring expensive transportation. Argonne Na- 
tional Laboratory (ANL) is developing a potential solution to this 
economic and environmental problem a technology that biocon- 
verts existing food-processing waste streams into lactic acid, which 
is used for making environmentally sate, degradable plastics. This 
process, called the Biolac process, will not only help to solve a 
waste problem for the food industry but will also save energy and 
be economically attractive. Although the ANL process uses potato 
waste, the process can be adapted to convert other food wastes or 
raw materials such as corn starch to lactic acid. Proprietary tech- 
nology for bioconverting more than 90% of the starch in potato 
wastes to glucose has been developed. The new process substan- 
tially reduces the processing time from more than 100 hours (for 
conventional processes) to less than 10 hours. That means the 
entire process of converting potato wastes to glucose can be com- 
pleted daily. Dextrose and other products of starch hydrolysis are 
subsequently fermented by bacteria that produce lactic acid. The 
lactic acid is continuously recovered, concentrated, and further pu- 
tified to a polymer-grade product. Although plastics containing 
lactic acid have been made elsewhere, ANL has designed and is 
constructing polymers and copolymers that will be environmentally 
safe because they are degradable. 


21689 (INIS-BR-2397) Nitrogen absorption diagnosis in 
bean plant (Phaseolus vulgaris, L.). Ceccato, V.M. (UNESP, Rio 
Claro, SP (Brazil). Facukdade de Ciencias Biologicas); Contesini, |.; 
Domingues, E.T.; Boscariol, F.C.; Camargo, P.B. de; Victoria, R.L. 
Sao Paulo Univ., Piracicaba, SP (Brazil). Escola Superior de 
Agricultura Luiz de Queiroz. 1987 ip. (in Portuguese). (CONF- 
8708366-: 3. congress of scientific initiation from ESALQ, 
Piracicaba (Brazil), 24-27 Aug 1987). Order Number DE91631633. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NITROGEN 15/root absorption; 
AMMONIUM SULFATES; MASS SPECTROSCOPY; PHASEOLUS; 
UREA; FERTILIZERS 


21690 (INIS-BR-2399) Utilizetion and cloning gene of the a 
amylase in pMFY 40. Ikuta, N. (Sao Paulo Univ., Piracicaba, SP 
(Brazil). Escola Superior de Agricultura Luiz de Queiroz); Pizzirani- 
Kleiner, A.A.; Astolfi Filho, S. Sao Paulo Univ., Piracicaba, SP 
(Brazil). Escola Superior de Agricultura Luiz de Queiroz. 1987 ip. 
(In Portuguese). (CONF-8708366-: 3. congress of scientific initia- 
tion from ESALQ, Piracicaba (Brazil), 24 Aug 1987). Order Number 
DE91631650. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. AMYLASE/genes; AMYLASE; 
GENES; DNA-CLONING; IODINE; PLASMIDS; TRACER TECH- 
NIQUES 


21691 (INIS-BR-2400) In vivo and in vitro methodology 
certitying the mutation induction for the banana tree improve- 
ment. Domingues, E.T. (Centro de Energia Nuclear na Agricultura 
(CENA), Piracicaba, SP (Brazil)); Alvarez, A.F.; Mendes, B.J.; Tul- 
mann Neto, A. Sao Paulo Univ., Piracicaba, SP (Brazil). Escola 
Superior de Agricultura Luiz de Queiroz. 1987 1p. (In Portuguese). 
(CONF-8708366-: 3. congress of scientific initiation from ESALQ, 


Piracicaba (Brazil), 24-27 Aug 1987). Order Number DE91631640. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BANANA PLANTS/radiation in- 
duced mutants; BANANA PLANTS/piant breeding; BIOLOGICAL 
PATHWAYS; COBALT 60; GAMMA RADIATION; IN VITRO; IN 
VIVO; MUTATIONS 


21692 (INIS-BR-2401) Gems irradiation and culture of 
citrus in vitro. Passos, R.C. (Centro de Energia Nuclear na Agri- 
cultura (CENA), Piracicaba, SP (Brazil)); Tulmann Neto, A.; Ando, 
A. Sao Paulo Univ., Piracicaba, SP (Brazil). Escola Superior de 
Agricultura Luiz de Queiroz. 1987 ip. (In Portuguese). (CONF- 
8708366-: 3. congress of scientific initiation from ESALQ, 
Piracicaba (Brazil), 24 Aug 1987). Order Number DE91631641. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. COBALT 60/citrus; COBALT 
60/in vitro; CITRUS; MUTATIONS; PLANTS; TISSUE CULTURES 


21693 (INIS-BR-2402) Spalangia endius Walker (Hy- 
menoptera, pteromalidae) progen in Musca domestica L. 
(Diptera, Muscidae) pupae irradiated with gamma rays of Co 
sup(60) exposed to the parasite in different stages of develop- 
ment. Itepan, N.M. (Sao Paulo Univ., Piracicaba, SP (Brazil). 
Escola Superior de Agricultura Luiz de Queiroz); Berti Filho, E.; 
Costa, V.A.; Arthur, V.; Costa, N. Sao Paulo Univ., Piracicaba, SP 
(Brazil). Escola Superior de Agricultura Luiz de Queiroz. 1987 1p. 
(in Portuguese). (CONF-8708366-: 3. congress of scientific initia- 
tion from ESALQ, Piracicaba (Brazil), 24-27 Aug 1987). Order 
Number DE91631642. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. INSECTS/biological radiation 
effects; PUPAE/biological radiation effects; COBALT 60; INSECTS; 
PARASITES; PUPAE; RADICIDATION 


21694 (INIS-BR-2403) Evaluation of sugar cane bagasse 
as food of ruminants: relation between microbian synthesis 
measurements with sup(32)P and the protein disposal to the 
animal by the wood production technique. Ceccato, V.M. (Cen- 
tro de Energia Nuclear na Agricultura (CENA), Piracicaba, SP 
(Brazil)); Abdalla, A.A.; Vitti, D.M.S. Sao Paulo Univ., Piracicaba, 
SP (Brazil). Escola Superior de Agricultura Luiz de Queiroz. 1987 
ip. (In Portuguese). (CONF-8708366—: 3. congress of scientific ini- 
tiation from ESALQ, Piracicaba (Brazil), 24 Aug 1987). Order 
Number DE91631643. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PHOSPHORUS 32/animal 
feeds; PHOSPHORUS 32/microorganisms; MICROORGANISMS; 
PROTEINS; RUMINANTS 


21695 (INIS-BR-2404) Phosphorus disposal to the mi 
croorganisms of rumen. Galizia, A.R.B.C. (Centro de Energia 
Nuclear na Agricutura (CENA), Piracicaba, SP (Brazil); Vitti, 
D.M.S.; Abdalla, A.A. Sao Paulo Univ., Piracicaba, SP (Brazil). 
Escola Superior de Agricultura Luiz de Queiroz. 1987 1p. (in Por- 
tuguese). (CONF-8708366—: 3. congress of scientific initiation from 
ESALQ, Piracicaba (Brazil), 24 Aug 1987). Order Number 
DE91631645. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. MICROORGANISMS/in vitro; 
MICROORGANISMS/phosphorus 32; MICROORGANISMS; RUMI- 
NANTS; STOMACH 


21696 (INIS-BR-—2406) Influence of irradiated rice in the 
longevity and reproduction of Sitophilus oryzae (L., 1763) 
(Col., Curculionidae). Mantelato, M.A. (Sao Paulo Univ., Piraci- 
caba, SP (Brazil). Escola Superior de Agricultura Luiz de Queiroz); 
Arthur, V.; Walder, J.M.M.; Domaico, R.E.; Wiendi, F.M. Sao Paulo 
Univ., Piracicaba, SP (Brazil). Escola Superior de Agricultura Luiz 
de Queiroz. 1987 ip. (in Portuguese). (CONF-8708366-: 3. 
congress of scientific initiation from ESALQ, Piracicaba (Brazil), 24- 
27 Aug 1987). Order Number DE91631644. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. INSECTS/biological radiation 
effects; RICE/radicidation; COBALT 60; GAMMA RADIATION; IN- 
SECTS; RICE; RADICIDATION 


21697 (INIS-mf—12843) European Society of Nuclear Meth- 
ods in Agriculture. XXist annual meeting: Final programme 
and book of abstracts. Vysoka Skola Zemedelska, Brno 
(Czechoslovakia). Sep 1990 1949p. (CONF-9009391—: 21. annual 
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meeting of the European Society of Nuclear Methods in Agricul- 
ture, Kosice (Czechoslovakia), 3-7 Sep 1990). Order Number 
DE91633330. Source: OSTI; NTIS (US Sales Only); INIS. 

The publication contains 148 submitted abstracts of contributions 
to be presented at the meeting in the following working groups: 1. 
food irradiation; 2. radiation-induced stimulation, effects in living or- 
ganisms; 3/4. tracer techniques in animal sciences, physical 
methods; 5. soil-plant relationship; 6. applied mutagenesis; 7. envi- 
ronmental pollution; 8. energy in agriculture; 9/10. genetic methods 
in pest control, radionuclides in insect ecology; 11. nuclear meth- 
ods in plant physiology; 12. waste irradiation. A list of participants 
is also included. (P.A.). 


21698 (INIS-SU-252/A, pp. 51) Development of combined 
radiation sterilization in medicine and medical industry. Samo- 
jlenko, |.1. (Akademiya Meditsinskikh Nauk SSSR, Moscow (USSR). 
inst. Ehpidemiologii i Mikrobiologii). AN SSSR, Moscow (USSR). 
Inst. Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Problemam Radiobiologii. 1988. 74p. (In Russian). 
(CONF-8810546-: All-union conference on synergism of action of 
ionizing radiation and other physical and chemical factors on 
biological systems, Pushchino (USSR), 18-20 Oct 1988). In Syner- 
gism of action of ionizing radiation and other physical and chemical 
factors on biological systems: Summaries of reports. Order Num- 
ber DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MEDICAL SUPPLIES/sterilization; BIOLOGICAL EF- 
FECTS; ENZYMES; IONIZING RADIATIONS; MAGNETIC FIELDS; 
STERILIZATION 
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21699 (AECL-9759) Progress report. Physics and health 
sciences. Health sciences section. 1988 January 01-June 30. 
Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment; Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Aug 1988. 
117p. (PR-PHS-HS-5.). Order Number DE91631651. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Work of the Health Sciences section in the first half of 1988 cov- 
ered the areas of radiation risks; neutron, thermoluminescence and 
beta dosimetry; tritium, stack and effluent monitoring; radiochemical 
analysis; atmospheric, lake and river processes; groundwater and 
streamflow interactions; flow and contaminant transport in ground- 
water; environmental assessment criteria, techniques and 
implementation; environmental monitoring; radiation sensitivity and 
mutagenesis; and radiobiology. Members of the section were 
closely involved with the international re-evaluation of risk esti- 
mates taking into account the new data on dose for Hiroshima and 
Nagasaki survivors. 
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Refer also to citation(s) 19828, 19829, 21415, 21549, 21571, 
21641, 21648, 21667, 21668, 21693, 21696 


21700 (DOE/ER/60502-5) The development of in vitro mu- 
tagenicity testing systems using T-lymphocytes: Research 
progress report, November 1, 1990—March 30, 1991. Albertini, 
R.J. Vermont Univ., Burlington, VT (USA). Apr 1991. 6p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FG02-87ER60502. Order Number DE91012283. Source: OSTI; 
NTIS; INIS; GPO Dep. 

During the past four months we have continued our study of in 
vitro induction of mutations in human T-lymphocytes and molecular 
characterization of these induced mutations. Our primary effort has 
involved determination of the size of deletion events involving the 
hprt gene. We have analyzed 57 mutants for codeletion of 20 dif- 
ferent Xq26 region anonymous DNA probes. We have now ordered 
the five probes which show codeletion in some mutants, relative to 
the hprt gene. We are now investigating the physical size of these 
deletions by us of pulsed field electrophoresis. We have also stud- 
ted a unique type of deletion mutation found in cord blood 
samples. This mutation involves a specific deletions of exons 2 
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and 3, with breakpoints at identical sites in introns 1 and 3. Thir- 
teen mutants from 10 newborns have been shown to have 
characteristics consistent with a V(D)J recombinase mediated mu- 
tational event. As part of our study of the induction of mutations by 
in vitro exposure to gamma irradiation, we have investigated the 
effect of inhibiting DNA repair by use of incubation in cytosine ara- 
binoside/release with deoxycytidine. We have also continued our 
study of in vivo mutation frequencies in humans exposed to ioniz- 
ing irradiation in the course of radioimmunoglobulin therapy (RIT) 
for cancer. The mutant frequencies are elevated in the post-RIT 
patients and 40% of the mutations involve  deletions/ 
rearrangements of the hprt gene with total gene deletions predomi- 
nating (17.6% of the mutations). The fraction of mutants with these 
structural alterations correlated with the cumulative amount of ra- 
dioactivity received, providing a possible indicator of total in vivo 
chronic exposure to ionizing irradiation. 


21701 (DOE/ER/60631—8) The Radiological Research 
Accelerator Facility: Progress report, December 1, 1990- 
November 30, 1991. Hail, E.J.; Marino, S.A. Columbia Univ., New 
York, NY (USA). Center for Radiological Research. May 1991. 19p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-88ER60631. Order Number DE91012884. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Radiological Research Accelerator Facility (RARAF) is 
based on 4-MV Van de Graaff accelerator, which is used to gener- 
ate a variety of well-characterized radiation beams for research in 
radiobiology, radiological physics, and radiation chemistry. It is part 
of the Center for Radiological Research (CRR) — formerly the Radi- 
ological Research Laboratory (RRL) — of Columbia University, and 
its operation is supported as a National Facility by the US Depart- 
ment of Energy (DOE). As such, RARAF is available to all potential 
users on an equal basis, and scientists outside the CRR are en- 
couraged to submit proposals for experiments at RARAF. The 
operation of the Van de Graaff is supported by the DOE, but the 
research projects themselves must be supported separately. Brief 
summaries of research experiments are included. Accelerator us- 
age is summarized and development activities are discussed. 8 
refs., 8 tabs. 


21702 (EGG-M-90420) Exploration of a mathematical 
model for calculating dose from internal uranium. Moore, R. 
EG and G idaho, Inc., Idaho Falls, ID (USA). [1990]. 4p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. (CONF-9009177-2: 4. annual idaho National 
Engineering Laboratory (INEL) computing symposium, Idaho Falls, 
ID (USA), 18-20 Sep 1990). Order Number DE91012819. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Workers in a uranium processing facility donate urine and fecal 
samples periodically for health physics monitoring for the presence 
of internal radionuclides. The fraction of an intake of uranium which 
appears in serial 24-hr excreta samples decreases according to a 
multi-exponential process (Lessard et al, 1987). The magnitude of 
the dose due to internal radionuclides depends on the route of 
intake, the physical properties of the nuclide, the chemical proper- 
ties, and the physiology of the subject. The detection of the 
exposure depends on the amount of intake, the time lapse be- 
tween exposure and bioassay, the type of bioassay, and the 
sensitivity of the bioassay method. The objective of this study was, 
for an inhalation exposure to uranium, to explore the dependence 
of the internal dose on the time elapsed between exposure and 
sampling and on the particle size. 


21703 (EMO-1035) Reconstruction of dose equivalent to 
the public on University of California, Davis, property from the 
®°Co irradiator Facility. Chapman, T.E. Pacific Northwest Lab., 
Richland, WA (USA). May 1991. 60p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO6-76RL01830. Order 
Number DE91012718. Source: OSTI; NTIS; GPO Dep. 

The ©Co Irradiator Facility, located at the Laboratory for Energy- 
Related Health Research (LEHR) was an indoor-outdoor gamma 
irradiation facility designed to study the effects of low-level continu- 
ous whole body exposure to mammals. From 1970 to 1985 
outdoor radiation exposure experiments were conducted at the fa- 
cility to study the effects of continuous low-level radiation exposure 
on beagles. Although direct exposure to the outdoor portion of the 





irradiator beam was controlled to within a fenced area, environ- 
mental monitoring data show that low-level radiation exposure 
rates were present outside of the fence perimeter. The US Depart- 
ment of Energy (DOE) has tasked Environmental Management 
Operations (EMO) to determine the potential radiation dose equiva- 
lents received by the public in UCD-operated areas adjacent to the 
LEHR site and to provide estimates of the associated risks to 
these individuals from the outdoor irradiations. EMO has recon- 
structed the radiation dose equivalent rates to the off-site areas 
using actual environmental radiation monitoring data augmented by 
Monte Carlo computer modeling of the radiation dose equivalent 
rates where necessary. This report describes the irradiator and ad- 
jacent areas, the available environmental radiation data, the 
computer modeling and dose equivalent rate projections, occu- 
pancy determinations, and reconstructed dose equivalents. Also a 
risk factor is estimated for each of the dose equivalents calculated 
for the public. 5 refs., 4 figs., 6 tabs. 


21704 (INIS-BR-2398) Inoculation of selected lineage of 
Rhizobium phaseoli in bean plant in field. Casagrande, D.A. 
(Sao Paulo Univ., Piracicaba, SP (Brazil). Escola Superior de Agri- 
cultura Luiz de Queiroz); Mendes, F.B.G.; Niewerth, A.; Silva, P.M. 
da; Bonetti, R.; Saito, S.M.T. Sao Paulo Univ., Piracicaba, SP 
(Brazil). Escola Superior de Agricultura Luiz de Queiroz. 1987 1p. 
(in Portuguese). (CONF-8708366-: 3. congress of scientific initia- 
tion from ESALQ, Piracicaba (Brazil), 24 Aug 1987). Order Number 
DE91631634. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NITROGEN/inoculation; 
PHASEOLUS/inoculation; NITROGEN; INOCULATION; PHASEO- 
LUS 


21705 (INIS-mf-12822) Mutational specificity of +-rays. 
Hoebee, Barbara. Vrije Univ., Amsterdam (Netherlands). 27 Nov 
1990 Sip. Order Number DE91631610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Includes summary in Dutch. 

The aim of the study described in this thesis was to get more in- 
formation on the mutagenic properties of radiation-induced DNA 
modifications and the possible mechanisms involved in radiation- 
induced mutagenesis, principally by investigating the kinds of 
mutations by DNA sequence analysis. The mutations were ana- 
lyzed after +-irradiation of recombinant bacteriophage M13 and 
plasmide pUC DNA in diluted aqueous solutions, followed by trans- 
fection or transformation to E. coli cells, in which the damaged 
DNA molecules are repaired and replicated. Error-prone repair, 
misrepair or bypass of lesions during replication may lead to the in- 
troduction of mutations. Both the M13 and the plasmid DNA used 
in our mutation studies contain a mutation target sequence, which 
makes an easy selection and sequence analysis of mutant DNA 
molecules possible. Under the radiation conditions used, e.g. irradi- 
ation of diluted aqueous DNA solutions, only DNA damage occurs 
introduced by the water derived OH* and H”* radicals and the hy- 
drated electrons. By using different gas conditions during irradiation 
the relative yields of these reaction species can be manipulated, 
which opens up the opportunity to determine their effects sepa- 
rately. The mutation spectrum obtained in double-stranded (ds) 
M13DNA after irradiation under oxic conditions and the mutation 
spectrum obtained under the same conditions and in the same 
mutation target but cloned in plasmid DNA, are described. The mu- 
tation specificity under anoxic conditions in ds M13DNA is given. 
Results obtained after irradiation of ds M13DNA under No condi- 
tions are discussed together with experiments with single-stranded 
DNA. Similarities and differences between radiation-induced muta- 
tion spectra obtained by other groups and those presented in this 
thesis are discussed. (author). 155 refs.; 134 figs.; 16 tabs. 


21706 (INIS-SU-252/A) Synergism of action of ionizing ra- 
diation and other physical and chemical factors on biologial 
systems: Summaries of reports. AN SSSR, Moscow (USSR). 
Inst. Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Problemam Radiobiologii, 1988 74p. (in Russian). 
(CONF-8810546-: All-union conference on synergism of action of 
ionizing radiation and other physical and chemical factors on bio- 
logical systems, Pushchino (USSR), 18-20 Oct 1988). Order 
Number DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 
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This volume contains the proceedings of the all-union conference 
on synergism of action of ionizing radiation and other chemical and 
physical factors on biological system at Pushchino, October 18-20 
1988. 


21707 (INIS-SU-252/A, pp. 4) Mathematical description of 
synergism in case of subsequent action of ionizing radiation 
and physical factors. Averin, V.I. (Akademiya Meditsinskikh Nauk 
SSSR, Obninsk (USSR). Nauchno-lssiedovatel’skij Inst. Meditsin- 
skoj Radiologii). AN SSSR, Moscow (USSR). Inst. Biologicheskoj 
Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam 
Radiobiologii. 1988. 74p. (In Russian). (CONF-8810546—: Ali-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing radia- 
tion and other physical and chemical factors on biological systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. SYNERGISM/mathematical models; BIOLOGICAL 
RADIATION EFFECTS; DOSE-RESPONSE RELATIONSHIPS; HY- 
PERTHERMIA; IONIZING RADIATIONS; RESPONSE MODIFYING 
FACTORS; SYNERGISM; ULTRASONIC WAVES; ULTRAVIOLET 
RADIATION 


21708 (INIS-SU-252/A, pp. 9) Efficiency of helium-neon 
laser action on resistance of erythrocytes irradiation with X- 
rays. Volodina, |.L. (Kazakhskij Gosudarstvennyj Univ., Alma-Ata 
(USSR)). AN SSSR, Moscow (USSR). Inst. Biologicheskoj Fiziki; 
AN SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam Ra- 
diobiologii. 1988. 74p. (In Russian). (CONF-8810546—: All-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing radia- 
tion and other physical and chemical factors on biological systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ERYTHROCYTES /biological radiation effects; ERY- 
THROCYTES/helium-neon lasers; BIOLOGICAL RECOVERY; 
CELL MEMBRANES; ERYTHROCYTES; HYPERTHERMIA; IN 
VITRO; RESPONSE MODIFYING FACTORS; X RADIATION 


21709 (INIS-SU-252/A, pp. 10-11) Protease role in torming 
cell radiation injuries. Gaziev, A.!. (AN SSSR, Pushchino-na-Oke 
(USSR). Inst. Biologicheskoj Fiziki); Zakrzhevskaya, D.T.; Kutsyj, 
M.P.; Malakhova, L.V.; Surkenova, G.N. AN SSSR, Moscow 
(USSR). Inst. Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Problemam Radiobiologii. 1988. 74p. (in Rus- 
sian). (CONF-8810546—: All-union conference on synergism of 
action of ionizing radiation and other physical and chemical factors 
on biological systems, Pushchino (USSR), 18-20 Oct 1988). In 
Synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems: Summanes of reports. Or- 
der Number DE91003105. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. STRAND BREAKS/biological radiation effects; 
STRAND BREAKS/enzyme inhibitors; DNA; ENZYMES; GAMMA 
RADIATION; MAMMALS; NUCLEAR MATRIX; RESPONSE MODI- 
FYING FACTORS; ULTRAVIOLET RADIATION 


21710 (INIS-SU-252/A, pp. 11) Extraordinary DNA synthe- 
sis in man lymphocytes in case of combined action +-, 
x-radiation and methyimethane sulfonate. Genter, E.!. (AN 
SSSR, Leningrad (USSR). Inst. Tsitologii); Mikhel’son, V.M.; Zh- 
estyannikov, V.D. AN SSSR, Moscow (USSR). Inst. Biologicheskoj 
Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam 
Radiobiologii. 1988. 74p. (In Russian). (CONF-8810546—: All-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing radia- 
tion and other physical and chemical factors on biological systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. DNA/biological radiation effects; DNA/methyi 
methanesulfonate; BIOSYNTHESIS; DNA; DNA REPAIR; GAMMA 
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RADIATION; IN VITRO; LYMPHOCYTES; MAN; RADIOSENSI- 
TIVITY; RESPONSE MODIFYING FACTORS; ULTRAVIOLET 
RADIATION 


21711 (INIS-SU-252/A, pp. 14) Effect of low dose irradia- 
tion on the transition kinetics of tumor cells from logarithmic 
growth stage into stationary. Demidova, N.|. (Akademiya Med- 
itsinskikh Nauk SSSR, Moscow (USSR). Onkologicheskij Nauchnyj 
Tsentr). AN SSSR, Moscow (USSR). Inst. Biologicheskoj Fiziki; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam Radiobi- 
ologii. 1988. 74p. (In Russian). (CONF-8810546-: = All-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing radia- 
tion and other physical and chemical factors on biological systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. HELA CELLS/low dose irradiation; BIOLOGICAL RA- 
DIATION EFFECTS; CELL MEMBRANES; DNA; PERMEABILITY; 
RADIOSENSITIVITY; RNA 


21712 (INIS-SU-252/A, pp. 19-20) Combined eftect of ioniz- 
ing and visible radiation in the presence of chlorine Eg on 
Escherichia Coli K-12. Zorina, T.E. (Belorusskij Gosudarstvennyj 
Univ., Minsk (Byelorussian SSR)); Fomichev, A.Yu.; Borzdova, 
O.N.; Zorin, V.P.; Cherenkevich, S.N. AN SSSR, Moscow (USSR). 
Inst. Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Problemam Radiobiologii. 1988. 74p. (In Russian). 
(CONF-8810546-: All-union conference on synergism of action of 
ionizing radiation and other physical and chemical factors on 
biological systems, Pushchino (USSR), 18-20 Oct 1988). In Syner- 
gism of action of ionizing radiation and other physical and chemical 
factors on biological systems: Summaries of reports. Order Num- 
ber DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ESCHERICHIA COLI/biological radiation effects; ES- 
CHERICHIA COLI/response modifying factors; SYNERGISM/ 
cesium 137; SYNERGISM/visible radiation; DOSE-RESPONSE 
RELATIONSHIPS; RADIOSENSITIVITY; RADIOSENSITIZERS; 
SYNERGISM 


21713 (INIS-SU-252/A, pp. 24-25) Problems of assessment 
of synergism value. Komarov, V.P. (Akademiya Meditsinskikh 
Nauk SSSR, Obninsk (USSR). Nauchno-lssiedovatel’skij Inst. 
Meditsinskoj Radiologii). AN SSSR, Moscow (USSR). Inst. Bio- 
logicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Problemam Radiobiologii. 1988. 74p. (In Russian). (CONF- 
8810546-: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SYNERGISM/ethal irradiation; SYNERGISM/ 
response modifying factors; BIOLOGICAL RADIATION EFFECTS; 
CELL CULTURES; RADIATION INJURIES; SYNERGISM 


21714 (INIS-SU-252/A, pp. 26-27) Synergism of chemical 
agents of polyphenol nature and -+-radiation on the proteins. 
Kopylov, V.A. (AN SSSR, Pushchino-na-Oke (USSR). Inst. Bio- 
logicheskoj Fiziki); Revin, A.F. AN SSSR, Moscow (USSR). inst. 
Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Problemam Radiobiologii. 1988. 74p. (in Russian). (CONF- 
8810546-—: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. PROTEINS/biological radiation effects; PROTEINS/ 
response modifying factors; SYNERGISM/gamma radiation; SYN- 
ERGISM/polyphenols; PROTEIN DENATURATION; PROTEINS; 
SYNERGISM; POLYPHENOLS 


21715 (INIS-SU-252/A, pp. 31-32) Quantitative analysis of 
synergetic eftects in radiation microbiology. Lystsov, V.N. 
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(Akademiya Meditsinskikh Nauk SSSR, Moscow (USSR). Inst. Eh- 
pidemiologii i Mikrobiologii); Samojlenko, |.1. AN SSSR, Moscow 
(USSR). Inst. Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Problemam Radiobiologii. 1988. 74p. (in Rus- 
sian). (CONF-8810546-: All-union conference on synergism of 
action of ionizing radiation and other physical and chemical factors 
on biological systems, Pushchino (USSR), 18-20 Oct 1988). In 
Synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems: Summanes of reports. Or- 
der Number DE91003105. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. SYNERGISM; BIOLOGICAL EFFECTS; DNA 
REPAIR; GAMMA RADIATION; HYPERTHERMIA; MICROORGAN- 
ISMS; MICROWAVE RADIATION; SYNERGISM 


21716 (INIS-SU-252/A, pp. 36-37) Synergetic effect of +- 
radiation and glycosides from digitalis and stichopus S. on 
mice and culture lymphoid cells. Narimanov, A.A.; Kuznetsova, 
S.M. AN SSSR, Moscow (USSR). Inst. Biologicheskoj Fiziki; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam Radiobi- 
ologii. 1988. 74p. (In Russian). (CONF-8810546-:  All-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing radia- 
tion and other physical and chemical factors on biological systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. SYNERGISM/gamma_ radiation; SYNERGISM 
glycosides; BIOLOGICAL EFFECTS; IN VITRO; IN VIVO; LYMPH; 
MICE; SYNERGISM; GLYCOSIDES 


21717 (INIS-SU-252/A, pp. 50) Effect of medium salt con- 
tent on nucleic acid injury in case of +-radiation and proton 
action. Rybalko, L.M. (AN SSSR, Pushchino-na-Oke (USSR). Inst. 
Biologicheskoj Fiziki); Shabarchina, L.l. AN SSSR, Moscow 
(USSR). Inst. Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Problemam Radiobiologii. 1988. 74p. (in Rus- 
sian). (CONF-8810546-: All-union conference on synergism of 
action of ionizing radiation and other physical and chemical factors 
on biological systems, Pushchino (USSR), 18-20 Oct 1988). In 
Synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems: Summanes of reports. Or- 
der Number DE91003105. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. DNA/gamma radiation; DNA/protons; BIOLOGICAL 
RADIATION EFFECTS; DNA; PROTONS; PH VALUE; RADICALS; 
RESPONSE MODIFYING FACTORS; SODIUM COMPOUNDS 


21718 (INIS-SU-252/A, pp. 52-53) Effect of +-radiation and 
physiologically active substances on tunctional activity of 
vegetating mitochondria. Safarov, K.S.; Kasymov, A.K. AN 
SSSR, Moscow (USSR). Inst. Biologicheskoj Fiziki; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Problemam Radiobiologii. 
1988. 74p. (in Russian). (CONF-8810546—: All-union conference 
on synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems, Pushchino (USSR), 18-20 
Oct 1988). In Synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems: Summaries of 
reports. Order Number DE91003105. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. COTTON PLANTS/gamma_ radiation; COT- 
TON PLANTS/response modifying factors; MITOCHONDRIA/ 
phosphorylation; BIOLOGICAL EFFECTS; DOSE-RESPONSE RE- 
LATIONSHIPS; IN VITRO; IN VIVO; MAIZE; MITOCHONDRIA; 
PHOSPHORYLATION; SEEDS 


21719 (INIS-SU-252/A, pp. 57) Synergism in case of the ef- 
fect of ionizing radiation and medium oxidation on the 
genome. Sukhorukov, B.I. (AN SSSR, Pushchino-na-Oke (USSR). 
Inst. Biologicheskoj Fiziki). AN SSSR, Moscow (USSR). Inst. Bio- 
logicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Problemam Radiobiologii, 1988. 74p. (In Russian). (CONF- 
8810546-—: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
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of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SYNERGISM/gamma radiation; SYNERGISM/ph 
value; BACTERIOPHAGES; BIOLOGICAL RADIATION EFFECTS; 
DNA; IN VITRO; RESPONSE MODIFYING FACTORS; SYNER- 
GISM 


21720 (INIS-SU-252/A, pp. 57-58) Molecular mechanism of 
increase of eukaryote radiation response by inhibitors of rna, 
dna and protein synthesis. Synzynys, B.|. (Akademiya Meditsin- 
skikh Nauk SSSR, Obninsk (USSR). Nauchno-issledovatel’skij Inst. 
Meditsinskoj Radiologii); Smirnova, S.G.; Morozova, G.V.; 
Pelevina, |.1.; Saenko, A.S. AN SSSR, Moscow (USSR). Inst. Bio- 
logicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Problemam Radiobiologii. 1988. 74p. (In Russian). (CONF- 
8810546-: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RESPONSE MODIFYING FACTORS/actinomycin; 
RESPONSE MODIFYING FACTORS/cycloheximide; SYNERGISMW 
ionizing radiations; SYNERGISMresponse modifying factors; BIO- 
LOGICAL RADIATION EFFECTS; BIOSYNTHESIS; CHROMATIN; 
DNA; HELA CELLS; INHIBITION; PROTEINS; ACTINOMYCIN; 
CYCLOHEXIMIDE; RNA; SYNERGISM 


21721 (INIS-SU-252/A, pp. 8-9) Bacteria radiosensitivity 
modification in case of combined action of radiation and 
chemical factors. Vasil’eva, E.!. (Akademiya Meditsinskikh Nauk 
SSSR, Moscow (USSR). Inst. Ehpidemiologii i Mikrobiologii); Tu- 
manyan, M.A. AN SSSR, Moscow (USSR). Inst. Biologicheskoj 
Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam 
Radiobiologii. 1988. 74p. (In Russian). (CONF-8810546-—: All-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing radia- 
tion and other physical and chemical factors on biological systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. RADIOSENSITIVITY/response modifying factors; 
BACTERIA; BIOCHEMISTRY; BIOLOGICAL RADIATION EF- 
FECTS; ENZYMES; GAMMA RADIATION; RADIATION DOSES; 
RADIOSENSITIVITY; SYNERGISM 


21722 (INIS-SU-252/A, pp. 12) Study of probable syner- 
getic effect in case of +-radiation and benzyipenicillin effect 
on Escherichia Coli cells. Goncharov, P.|. (Akademiya Meditsin- 
skikh Nauk SSSR, Obninsk (USSR). Nauchno-Issledovatel’skij Inst. 
Meditsinskoj Radiologii). AN SSSR, Moscow (USSR). Inst. Bio- 
logicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Problemam Radiobiologii. 1988. 74p. (in Russian). (CONF- 
8810546—: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CELL MEMBRANES/biological radiation effects; 
CELL MEMBRANES/response modifying factors; SYNERGISM/ 
gamma radiation; SYNERGISM/penicillin; CELL KILLING; ES- 
CHERICHIA COLI; SYNERGISM; PENICILLIN 


21723 (INIS-SU-252/A, pp. 15) Synergism and postradia- 
tion recovery. Dergacheva, |.P. (Akademiya Meditsinskikh Nauk 
SSSR, Obninsk (USSR). Nauchno-Issiedovatel’skij inst. Meditsin- 
skoj Radiologii); Zhurakovskaya, G.P.; Petin, V.G. AN SSSR, 
Moscow (USSR). Inst. Biologicheskoj Fiziki; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Problemam Radiobiologii. 1988. 74p. 
(In Russian). (CONF-8810546—: All-union conference on synergism 
of action of ionizing radiation and other physical and chemical fac- 
tors on biological systems, Pushchino (USSR), 18-20 Oct 1988). In 
Synergism of action of ionizing radiation and other physical and 


chemical factors on biological systems: Summaries of reports. Or- 
der Number DE91903105. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. SYNERGISMionizing radiations; SYNERGISM/ 
response modifying factors; BIOLOGICAL RADIATION EFFECTS; 
BIOLOGICAL RECOVERY; LET; SYNERGISM; ULTRAVIOLET 
RADIATION; YEASTS 


21724 (INIS-SU-252/A, pp. 17) Synergizm and temporal 
dose distributions. Zhurakovskaya, G.P. (Akademiya Meditsin- 
skikh Nauk SSSR, Obninsk (USSR). Nauchno-Issledovatel’skij Inst. 
Meditsinskoj Radiologii). AN SSSR, Moscow (USSR). Inst. Bio- 
logicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Problemam Radiobiologii. 1988. 74p. (in Russian). (CONF- 
8810546—: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. TEMPORAL DOSE DISTRIBUTIONS/synergism; 
YEASTS/hyperthermia; YEASTS/ionizing radiations; YEASTS/ 
ultraviolet radiation; BIOLOGICAL RADIATION EFFECTS; 
DOSE-RESPONSE RELATIONSHIPS; RESPONSE MODIFYING 
FACTORS; SYNERGISM; YEASTS; HYPERTHERMIA 


21725 (INIS-SU-252/A, pp. 25) Effect of buffer solutions 
with various ph value on survival and radiosensitivity of clone 
cells of Ehrlich ascite tumor. Konoplyannikov, A.G. (Akademiya 
Meditsinskikh Nauk SSSR, Obninsk (USSR). Nauchno- 
Issledovatel’skij Inst. Meditsinskoj Radiologii); Kolesnikova, A.I.; 
Shtejn, L.V.; Lepekhina, L.A. AN SSSR, Moscow (USSR). Inst. Bi- 
ologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Problemam Radiobiologii. 1988. 74p. (In Russian). (CONF- 
8810546—: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BUFFERS/radiosensitivity; CLONE CELLS/cobalt 60; 
CLONE CELLS/response modifying factors; ANOXIA; BUFFERS: 
RADIOSENSITIVITY; COLONY FORMATION; EHRLICH ASCITES 
TUMOR; PH VALUE; RADIATION DOSES; SURVIVAL CURVES 


21726 (INIS-SU-252/A, pp. 35) Osmotic homeostasis and 
thermal resistance of cells. Morozov, |.|. (Akademiya Meditsin- 
skikh Nauk SSSR, Obninsk (USSR). Nauchno-lssiedovatel’skij Inst. 
Meditsinskoj Radiologii); Anisimova, N.S. AN SSSR, Moscow 
(USSR). Inst. Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Problemam Radiobiologii. 1988. 74p. (in Rus- 
sian). (CONF-8810546-: Ali-union conference on synergism of 
action of ionizing radiation and other physical and chemical factors 
on biological systems, Pushchino (USSR), 18-20 Oct 1988). In 
Synergism of action of ionizing radiation and other physical and 
chemical factors 01: biological systems: Summanes of reports. Or- 
der Number DE91003105. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ESCHERICHIA COLI/homeostasis; SYNERGISM/ 
ionizing radiations; SYNERGISM/temperature dependence; BIO- 
LOGICAL EFFECTS; CELL MEMBRANES; HOMEOSTASIS; 
HEATING; REACTION KINETICS; SYNERGISM 


21727 (INIS-SU-252/A, pp. 35-36) Role of medium tonicity 
in thermal radiosensibilization of the cells. Morozov. |.|. 
(Akademiya Meditsinskikh Nauk SSSR, Obninsk (USSR). 
Nauchno-lssledovatel’skij Inst. Meditsinskoj Radiologii); Der- 
gacheva, |.P.; Ansimova, N.S. AN SSSR, Moscow (USSR). Inst. 
Biologicheskoj Fiziki: AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Problemam Radiobiologii. 1988. 74p. (In Russian). (CONF- 
8810546-: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short note. CELL MEMBRANES/biological effects; SYNERGISM/ 
cobalt 60; SYNERGISM/hypertonic solutions; ESCHERICHIA COLI; 
HYPERTHERMIA; RADIOSENSITIVITY; SYNERGISM 


21728 (INIS-SU-252/A, pp. 40) Mathematical forecasting of 
synergetic effects. Petin, V.G. (Akademiya Meditsinskikh Nauk 
SSSR, Obninsk (USSR). Nauchno-issledovatel’skij Inst. Meditsin- 
skoj Radiologii); Komarov, V.P. AN SSSR, Moscow (USSR). Inst. 
Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Problemam Radiobiologii. 1988. 74p. (In Russian). (CONF- 
8810546-: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SYNERGISM/forecasting; BACTERIA; BIOLOGICAL 
RADIATION EFFECTS; !ONIZING RADIATIONS; MATHEMATICAL 
MODELS; SYNERGISM; FORECASTING; YEASTS 


21729 (INIS-SU-252/A, pp. 41) Radiosensitizing properties 
of nitroanilides of maleic and amber acid. Proskuryakov, S.Ya. 
(Akademiya Meditsinskikh Nauk SSSR, Obninsk (USSR). 
Nauchno-lssiedovatel'skij Inst. Meditsinskoj Radiologii); Petrova, 
K.M.; Ryabchenko, V.I.; Trofimov, F.A.; Ryabchenko, N.|. AN 
SSSR, Moscow (USSR). Inst. Biologicheskoj Fiziki; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Problemam Radiobiologii. 
1988. 74p. (In Russian). (CONF-8810546-: Ali-union conference 
on synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems, Pushchino (USSR), 18-20 
Oct 1988). In Synergism of action of ionizing radiation and other 
physical and cheinical factors on biological systems: Summaries of 
reports. Order Number DE91003105. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ORGANIC ACIDS/radiosensitizers; DNA; ES- 
CHERICHIA COLI; NITRO COMPOUNDS; RADIOSENSITIZERS; 
STRAND BREAKS 


21730 (INIS-SU-252/A, pp. 52) Mechanisms of synergic 
eftect of hydrogen peroxide in case microwave bactericidal ac- 
tion. Samojienko, |.!. (Akademiya Meditsinskikh Nauk SSSR, 
Moscow (USSR). Inst. Ehpidemiologii i Mikrobiologii); Lystsov, 
V.N.; Kuchma, T.N.; Alipov, E.D. AN SSSR, Moscow (USSR). Inst. 
Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Problemam Radiobiologii. 1988. 74p. (In Russian). (CONF- 
8810546-: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SYNERGISM/hydrogen peroxide; SYNERGISM/ 
microwave radiations BACTERIA; BIOLOGICAL RADIATION EF- 
FECTS; DNA REPAIR; STRAND BREAKS; SYNERGISM 


21731 (INIS-SU-252/A, pp. 61) Lethal effect of combined 
action of a-particies of and electrons of 25 MeV on Sac- 
charomyces Cerevisiae. Tsyb, T.S. (Akademiya Meditsinskikh 
Nauk SSSR, Obninsk (USSR). Nauchno-lssledovatel'skij Inst. Med- 
itsinskoj Radiologii); Kabakova, N.M. AN SSSR, Moscow (USSR). 
Inst. Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Problemam Radiobiologii. 1988. 74p. (In Russian). 
(CONF-8810546-: All-union conterence on synergism of action of 
ionizing radiation and other physical and chemical factors on 
biological systems, Pushchino (USSR), 18-20 Oct 1988). In Syner- 
gism of action of ionizing radiation and other physical and chemical 
factors on biological systems: Summaries of reports. Order Num- 
ber DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SYNERGISMelectron beams; SYNERGISM/ 
plutonium 239; CYCLOHEXIMIDE; DOSE-RESPONSE RELATION- 
SHIPS; RESPONSE MODIFYING FACTORS; SACCHAROMYCES 
CEREVISIAE; SYNERGISM 


21732 (INIS-SU-252/A, pp. 67) Synergetic effects in bacte- 
riophages, bacteria and yeasts. Yurov, S.S. (AN SSSR, 
Pushchino-na-Oke (USSR). Inst. Biologicheskoj Fiziki); Shelkaeva, 
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N.V. AN SSSR, Moscow (USSR). Inst. Biologicheskoj Fiziki; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam Radiobi- 
ologii. 1988. 74p. (In Russian). (CONF-8810546-:  All-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing radia- 
tion and other physical and chemical factors on biological systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. SYNERGISM/ionizing radiations; SYNERGISW 
mutagens; BACTERIA; BACTERIOPHAGES; BIOLOGICAL RADIA- 
TION EFFECTS; GAMMA RADIATION; GENOME MUTATIONS; 
RESPONSE MODIFYING FACTORS; SYNERGISM; MUTAGENS; 
YEASTS 


21733 (INIS-SU-—252/A, pp. 67-68) Quantitative assessment 
and synergetic mechanisms in combined carcinogenic eftect 
of ionizing radiation and physical and chemical factors. 
Vilenchik, M.M. (AN SSSR, Pushchino-na-Oke (USSR). Inst. Bio- 
logicheskoj Fiziki). AN SSSR, Moscow (USSR). Inst. Biologicheskoj 
Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam 
Radiobiologii. 1988. 74p. (In Russian). (CONF-8810546—: All-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing radia- 
tion and other physical and chemical factors on biological systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. SYNERGISM/ionizing radiations; SYNERGISW 
response modifying factors; BIOLOGICAL RADIATION EFFECTS; 
CARCINOGENESIS; DNA REPAIR; FORECASTING; SYNER- 
GISM 


21734 (INIS-SU-252/A, pp. 5) Dose dependence of gamma 
irradiation of seeds at the background of some chemical and 
physical actions. Bondarenko, A.P.; Martem’yanov, Yu.A. AN 
SSSR, Moscow (USSR). Inst. Biologicheskoj Fiziki; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Problemam Radiobiologii. 
1988. 74p. (in Russian). (CONF-8810546-: All-union conference 
on synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems, Pushchino (USSR), 18-20 
Oct 1988). In Synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems: Summaries of 
reports. Order Number DE91003105. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. DOSE-RESPONSE RELATIONSHIPS/response mod- 
ifying factors; BARLEY; BIOLOGICAL RADIATION EFFECTS; 
GAMMA RADIATION; HERBS; PESTICIDES; SEEDS; SYNER- 
GISM; VEGETABLES; WHEAT 


21735 (INIS-SU-252/A, pp. 12-13) Synergetic effect of +- 
radiation and £-indoly-acetic acid on the productivity of berry 
plants in case of graft reproduction. Gorlanov, N.A. (Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR)); Gushchina, V.N.; Bodrova, 
T.P. AN SSSR, Moscow (USSR). Inst. Biologicheskoj Fiziki; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam Radiobi- 
ologii. 1988. 74p. (in Russian). (CONF-8810546-:  All-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing radia- 
tion and other physical and chemical factors on biological systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. SYNERGISM/gamma radiation; SYNERGISW 
monocarboxylic acids; BERRIES; BIOLOGICAL RADIATION EF- 
FECTS; INDOLES; PLANTS; PRODUCTIVITY; RADIATION 
DOSES; RESPONSE MODIFYING FACTORS; SYNERGISM 


21736 = (INIS-SU-252/A, pp. 13) Conjugated effect of ioniz- 
ing radiation and nitrogen mitrition on K* and NO, 
absorption by plant roots. Gorlanova, T.M. (Gor’kovskij Gosu- 
darstvennyj Univ., Gorki (USSR)). AN SSSR, Moscow (USSR). 
Inst. Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Problemam Radiobiologii, 1988. 74p. (In Russian). 
(CONF-8810546—: All-union conference on synergism of action of 
ionizing radiation and other physical and chemical factors on 





biological systems, Pushchino (USSR), 18-20 Oct 1988). In Syner- 
gism of action of ionizing radiation and other physical and chemical 
factors on biological systems: Summaries of reports. Order Num- 
ber DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ROOT ABSORPTION/biological radiation effects; NI- 
TROGEN IONS; PHYSIOLOGY; PISUM; POTASSIUM IONS; 
RADIATION DOSES; ROOTS; SEEDS; X RADIATION 


21737 ~=—s (INIS-SU-252/A, pp. 17-18) Effect of various physical 
factors on beam productivity. Zardiashvili, G.G.; Glonti, G.G.; 
Dedul’, F.A. AN SSSR, Moscow (USSR). Inst. Biologicheskoj Fiziki; 
AN SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam Ra- 
diobiologii. 1988. 74p. (In Russian). (CONF-8810546—: All-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing radia- 
tion and other physical and chemical factors on biological systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. PHASEOLUS/beta particles; PHASEOLUS/gamma 
radiation; PHASEOLUS/laser radiation; PRODUCTIVITY /biological 
radiation effects; BEAMS; GERMINATION; PHASEOLUS; PRO- 
DUCTIVITY; SEEDS; SYNERGISM 


21738 (INIS-SU-252/A, pp. 18-19) Synergism of ionizing re- 
diation on tomato cultivating in conditions of closed ground. 
Zejbert, G.A.; Kostin, V.l. AN SSSR, Moscow (USSR). Inst. Bio- 
logicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Problemam Radiobiologii. 1988. 74p. (in Russian). (CONF- 
8810546-: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summanes of . Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SYNERGISM/cesium 137; SYNERGISMresponse 
modifying factors; BIOLOGICAL RADIATION EFFECTS; BORIC 
ACID; COPPER SULFATES; MANGANESE SULFATES; PRODUC- 
TIVITY; SEEDS; SYNERGISM; TOMATOES 


21739 (INIS-SU-252/A, pp. 20) Synergism of --radiation 
and heteroauxin on the growth of Gracilaria verrucosa. 
vanovskij, Yu.A. (Dal’nevostochny} Gosudarstvennyj Univ., Viadi- 
vostok (USSR)); Voropaeva, O.N. AN SSSR, Moscow (USSR). 
Inst. Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Problemam Radiobiologii. 1988. 74p. (In Russian). 
(CONF-8810546-: All-union conference on synergism of action of 
ionizing radiation and other physical and chemical factors on 
biological systems, Pushchino (USSR), 18-20 Oct 1988). In Syner- 
gism of action of ionizing radiation and other physical and chemical 
factors on biological systems: Summaries of . Order Num- 
ber DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. ALGAE/auxins; ALGAE/cobalt 60; SYNERGISM/ 
biological radiation effects; SYNERGISM/response modifying fac- 
tors; ALGAE; AUXINS; CELL CYCLE; GROWTH; SYNERGISM 


21740 (INIS-SU-252/A, pp. 24) Synergetic effect of presow- 
ing action of various physical and chemical factors on cotton 
physiological and biochemical processes. Kasymov, A.K.; Sa- 
farov, K.S. AN SSSR, Moscow (USSR). Inst. Biologicheskoj Fiziki; 
AN SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam Ra- 
diobiologii. 1988. 74p. (In Russian). (CONF-8810546-: All-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). in Synergism of action of ionizing radia- 
tion and other physical and chemical factors on bi | systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. COTTON PLANTS/biological radiation effects; COT- 
TON PLANTS/response modifying factors; SYNERGISMWgamma 
radiation; SYNERG ia; BIOCHEMISTRY; ENZYME 
ACTIVITY; GERMINATION; MITOCHONDRIA; PHYSIOLOGY; 
PIGMENTS; RADIOSENSITIVITY; SEEDS; SYNERGISM; HYPER- 
THERMIA 
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21741 (INIS-SU-252/A, pp. 23) Dynamics of population 
growth of unicellular algae under combined effect of +- 
radiation, heating and heavy metal ions. Kazimirko, Yu.V. 
(Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR)); 
Lystsov, V.N.; Skotnikova, O.G. AN SSSR, Moscow (USSR). Inst. 
Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Problemam Radiobiologii. 1988. 74p. (In Russian). (CONF- 
8810546—: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CHLORELLA/biological radiation effects; 
CHLORELLA/sresponse modifying factors; CHLORELLA; COPPER 
IONS; DOSE-RESPONSE RELATIONSHIPS; GAMMA RADIA- 
TION; HYPERTHERMIA; MERCURY IONS; SYNERGISM 


21742 (INIS-SU-252/A, pp. 27) Synergism of ionizing radia- 
tions and mineral fertilization of spring wheat. Kostin, V.|. AN 
SSSR, Moscow (USSR). Inst. Biologicheskoj Fiziki; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Problemam Radiobiologii. 
1988. 74p. (In Russian). (CONF-8810546—: All-union conference 
on synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems, Pushchino (USSR), 18-20 
Oct 1988). In Synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems: Summaries of 
reports. Order Number DE91003105. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. SYNERGISM/cesium 137; SYNERGISM/éertilizers; 
BIOLOGICAL RADIATION EFFECTS; RADIATION DOSES; 
SEEDS; SYNERGISM; FERTILIZERS; WHEAT 


21743 (INIS-SU-252/A, pp. 28) Combined effect of laser 
and plasma radiation on caine wheat and seeds. 
Kostin, V.I.; Ermokhin, V.1. AN SSSR, Moscow (USSR). inst. Bio- 


logicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 


Problemam Radiobiologii. 1988. 74p. (in Russian). (CONF- 
8810546-—: Alil-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BARLEY/irradiation; GERMINATION/biological radia- 
tion effects; © WHEAT/irradiation; BARLEY; IRRADIATION; 
GERMINATION; LASER RADIATION; PLANT BREEDING; PLANT 
DISEASES; SEEDS; SYNERGISM; WHEAT 


21744 (INIS-SU-252/A, pp. 28-29) Synergetic effect of 
physical factors and irrigation of spring wheat. Kostin, V.|.; 
Malyshev, A.V. AN SSSR, Moscow (USSR). Inst. Biologicheskoj 
Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam 
Radiobiologii. 1988. 74p. (In Russian). (CONF-8810546—: All-union 
conference on synergism of action of ionizing radiation and other 
ical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing radia- 
tion and other physical and chemical factors on biological systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 
Short note. SYNERGISM/irrigation; SYNERGISM/aser radiation; 
BIOLOGICAL RADIATION EFFECTS; PRODUCTIVITY; SEEDS; 
SYNERGISM; IRRIGATION; WHEAT 


21745 (INIS-SU-252/A, pp. 33-34) Effect of some climate 
factors of risky agriculture zone on the final results in case of 
using radiobiotechnological methods in agroindustrial com- 
plex. Martem’yanov, Yu.A.; Bondarenko, A.P. AN SSSR, Moscow 
(USSR). Inst. Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Problemam Radiobiologii. 1988. 74p. (in Rus- 
sian). (CONF-8810546-: All-union conference on synergism of 
action of ionizing radiation and other ical and chemical factors 
on biological systems, Pushchino (USSR), 18-20 Oct 1988). in 
Synergism of action of ionizing radiation and other physical and 
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chemical factors on biological systems: Summaries of reports. Or- 
der Number DE91003105. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. PRODUCTIVITY /biological radiation effects; CESIUM 
137; CLIMATES; PLANTS; PRODUCTIVITY; RADIATION DOSES; 
SEEDS 


21746 (INIS-SU-252/A, pp. 37) Effect of radiation and mag- 
netic treatment of dried seeds and seedling of glycine hispida 
on the efficiency of tubuler formation. Nizkij, S.E.; Sere- 
bryakova, V.N. AN SSSR, Moscow (USSR). Inst. Biologicheskoj 
Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam 
Radiobiologii. 1988. 74p. (in Russian). (CONF-8810546-: All-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing radia- 
tion and other physical and chemical factors on biological systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. SYNERGISWgamma_ radiation; SYNERGISM/ 
magnetic fields; BIOLOGICAL EFFECTS; GLYCINE HISPIDA; RA- 
DIATION DOSES; SEEDLINGS; SEEDS; SYNERGISM; TUBERS 


21747 (INIS-SU-252/A, pp. 37-38) Study of EPR-signals in 
plants growing on uranium-containing soils and in the Alpine 
conditions. Norbaev, Z.N. AN SSSR, Moscow (USSR). Inst. Bio- 
logicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Problemam Radiobiologii, 1988. 74p. (in Russian). (CONF- 
8810546-: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. PLANTS/electron spin resonance; RADIOECO- 
LOGICAL CONCENTRATION/background radiation; COSMIC 
RADIATION; LEAVES; LOW DOSE IRRADIATION; PLANTS; RE- 
SPONSE MODIFYING FACTORS; SEEDS; SOILS; URANIUM 


21748 (INIS-SU-252/A, pp. 38-39) Study of endogenous 
radioprotective substances content in plants of uranium- 
containing soil and in the Alpine conditions. Norbaev, Sh.Sh. 
(Tashkentskij Sel’skokhozyajstvennyj Inst., Tashkent (USSR)); Khal- 
iulin, M.G.; Norbaev, N.N. AN SSSR, Moscow (USSR). Inst. 
Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Problemam Radiobiologii. 1988. 74p. (In Russian). (CONF- 
8810546-: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. PHENOLS/radioprotective substances; RADIO- 
PROTECTIVE SUBSTANCES/background radiation; THIOLS/ 
radioprotective substances; BIOLOGICAL RADIATION EFFECTS; 
COSMIC RADIATION; LEAVES; PHENOLS; PLANTS; RADIOE- 
COLOGICAL CONCENTRATION; SEEDS; SOILS; THIOLS; 
URANIUM 


21749 
gism of m . Olimpienko, G.S. (AN SSSR, Petrozavodsk 
(USSR). Inst. Biologii); Paviova, N.A.; Lebedeva, O.N. AN SSSR, 
Moscow (USSR). Inst. Biologicheskoj Fiziki; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Problemam Radiobiologii. 1988. 74p. 
(In Russian). (CONF-8810546-: All-union conference on synergism 
of action of ionizing radiation and other physical and chemical fac- 
tors on biological systems, Pushchino (USSR), 18-20 Oct 1988). In 
Synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems: Summaries of reports. Or- 
= Number DE91003105. Source: OSTI; NTIS (US Sales Only); 

Short note. SYNERGISWgamma_ radiation; SYNERGISM/ 
mutagens; BIOLOGICAL EFFECTS; PLANTS; SEEDS; SYNER- 
GISM; MUTAGENS 


376 


(INIS-SU-252/A, pp. 39-40) Nonadditivity and syner- 


ERA Voi. 16, No. 8 


21750 (INIS-SU-252/A, pp. 54-55) Mechanism of synergetic 
effect of +-radiation and hydrel on meristems of potato tubers. 
Sikorskaya, S.V. (Belorusskij Gosudarstvennyj Univ., Minsk 
(Byelorussian SSR)); Sikorskij, V.V. AN SSSR, Moscow (USSR). 
Inst. Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Problemam Radiobiologii. 1988. 74p. (In Russian). 
(CONF-8810546—: All-union conference on synergism of action of 
ionizing radiation and other physical and chemical factors on 
biological systems, Pushchino (USSR), 18-20 Oct 1988). In Syner- 
gism of action of ionizing radiation and other physical and chemical 
factors on biological systems: Summaries of reports. Order Num- 
ber DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MERISTEMS/biological effects; SYNERGISM/gamma 
radiation; SYNERGISM/response modifying factors; MERISTEMS; 
POTATOES; SYNERGISM 


21751 (INIS-SU-252/A, pp. 61-62) Effect of temperature of 
postradiation storage on activity of recovery systems in dry 
seeds. Chernova, O.F. (Kazakhskij Gosudarstvennyj Univ., Alma- 
Ata (USSR)). AN SSSR, Moscow (USSR). Inst. Biologicheskoj 
Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam 
Radiobiologii. 1988. 74p. (In Russian). (CONF-8810546—: All-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing radia- 
tion and other physical and chemical factors on biological systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOLOGICAL REPAIR/preservation; BIOLOGICAL 
REPAIR/Atemperature dependence; BIOLOGICAL RADIATION EF- 
FECTS; PRESERVATION; CHROMOSOMAL ABERRATIONS; 
GAMMA RADIATION; SEEDS; WHEAT 


21752 (INIS-SU-252/A, pp. 62-63) Manifestation of photo- 
synergism and biological antagonism in case of combined 
effect of ionizing radiation and gas lasers. Chernova, O.F. 
(Kazakhskij Gosudarstvennyj Univ., Alma-Ata (USSR)). AN SSSR, 
Moscow (USSR). Inst. Biologicheskoj Fiziki; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Problemam Radiobiologii. 1988. 74p. 
(in Russian). (CONF-8810546-: All-union conference on synergism 
of action of ionizing radiation and other physical and chemical fac- 
tors on biological systems, Pushchino (USSR), 18-20 Oct 1988). In 
Synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems: Summanes of reports. Or- 
der Number DE91003105. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. SYNERGISMgamma radiation; SYNERGISMWhelium- 
neon lasers; BARLEY; BIOLOGICAL EFFECTS; RESPONSE 
MODIFYING FACTORS; SEEDS; SYNERGISM; WHEAT 


21753 (INIS-SU-252/A, pp. 64) Combined eftect of chronic 
+-radiation and lead nitrate on barley of Waxy line. Sher- 
shunova, V.l. (AN SSSR, Syktyvkar (USSR). Inst. Biologii); 
Vilenskij, E.R.; Popova, O.N. AN SSSR, Moscow (USSR). Inst. Bi- 
ologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Problemam Radiobiologii. 1988. 74p. (In Russian). (CONF- 
8810546—: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SYNERGISM/gamma radiation; SYNERGISM/lead 
nitrates; BARLEY; GENETIC RADIATION EFFECTS; GERMINA- 
TION; RESPONSE MODIFYING FACTORS; SYNERGISM 


21754  (INIS-SU-252/A, pp. 5-6) Test-system tor selection of 
hypoxic radiosensitizers. Buzurbaev, G.G. (Kazakhskij Gosu- 
darstvennyj Univ., Alma-Ata (USSR)). AN SSSR, Moscow (USSR). 
Inst. Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Problemam Radiobiologii. 1988. 74p. (In Russian). 
(CONF-8810546—: All-union conference on synergism of action of 
ionizing radiation and other physical and chemical factors on 
biological systems, Pushchino (USSR), 18-20 Oct 1988). In Syner- 
gism of action of ionizing radiation and other physical and chemical 





factors on biological systems: Summaries of reports. Order Num- 
ber DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. TUMOR CELLS/nitro compounds; TUMOR CELLS/ 
radiosensitizers; BIOCHEMISTRY; BIOLOGICAL RADIATION 
EFFECTS; GROWTH; INHIBITION; LABORATORY ANIMALS; MI- 
TOCHONDRIA; RADIOSENSITIZERS; X RADIATION 


21755 (INIS-SU-252/A, pp. 6-7) Respiratory-circulatory in- 
terrelations at the acute period of chest trauma in combination 
with radiation injury. Vagner, E.A. (Permskij Gosudarstvennyj 
Meditsinskij Inst., Perm (USSR)); Chereshnev, V.A.; Burdukov, 
P.M.; Martem’yanov, S.B. AN SSSR, Moscow (USSR). Inst. Bio- 
logicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Problemam Radiobiologii. 1988. 74p. (In Russian). (CONF- 
8810546-: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and.chemical factors on bi- 
ological systems: Summanes of L Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MYOCARDIUM/biological radiation effects; MY- 
OCARDIUM/wounds; RESPIRATION/biological radiation effects; 
RESPIRATION/wounds; ANOXIA; BIOLOGICAL FUNCTIONS; 
CHEST; LUNGS; MYOCARDIUM; WOUNDS; RATS; RESPIRA- 
TION; RESPONSE MODIFYING FACTORS; X RADIATION 


21756 (INIS-SU-252/A, pp. 16-17) Synergism effects in thy- 
roid gland response to combined eftect of ionizing radiation 
and ethanol. Dolzhanov, A.Ya. (Voronezhskij Meditsinskij Inst., 
Voronezh (USSR)); Timofeeva, Z.A. AN SSSR, Moscow (USSR). 
Inst. Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Problemam Radiobiologii. 1988. 74p. (in Russian). 
(CONF-8810546—: All-union conference on synergism of action of 
ionizing radiation and other physical and chemical factors on 
biological systems, Pushchino (USSR), 18-20 Oct 1988). In Syner- 
gism of action of ionizing radiation and other physical and chemical 
factors on biological systems: Summaries of . Order Num- 


ber DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 


Short note. THYROID/ethanol; THYROID/x radiation; 
BIOLOGICAL RADIATION EFFECTS; DOSE-RESPONSE RELA- 
TIONSHIPS; MORPHOLOGICAL CHANGES; RATS; RESPONSE 
MODIFYING FACTORS; SYNERGISM; THYROID; ETHANOL 


21757 = (INIS-SU—252/A, pp. 21-22) Effect of pulsed magnetic 
field on postradiation c of hematological tactors. 
Izopeskov, E.E. (AN SSSR, Makhachkala (USSR). Dagestanskij 
Filial); Davydov, A.l. AN SSSR, Moscow (USSR). Inst. Biologich- 
eskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Problemam Radiobiologii, 1988. 74p. (in Russian). (CONF- 
8810546-—: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ERYTHROCYTES/magnetic fields; ERYTHRO- 
CYTES/response modifying factors; ERYTHROCYTES/x radiation; 
HEMOGLOBIN/magnetic ficikds; HEMOGLOBIN/response modifying 
factors; HEMOGLOBIN/x radiation; BIOLOGICAL RADIATION EF- 
FECTS; ERYTHROCYTES; HEMOGLOBIN; MICE 


21758 (INIS-SU-252/A, pp. 22-23) Mechanisms of mem- 
brane lipids adaptive modification in case of combined effect 
of ionizing radiation and biologically active substances. |saev, 
Eh.I. (AN Uzbekskoj SSR, Tashkent (USSR). Inst. Biokhimii); 
Memetov, F.Yu. AN SSSR, Moscow (USSR). Inst. Biologicheskoj 
Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam 
Radiobiologii. 1988. 74p. (in Russian). (CONF-8810546-: All-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing radia- 
tion and other physical and chemical factors on biological systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. LIPiDS/adrenaline; LIPIDS/biological radiation ef- 
fects; LIPIDS/thyroxine; AMP; CELL MEMBRANES; LIPIDS; 
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ADRENALINE; THYROXINE; LIPOSOMES; PERMEABILITY; 
RATS; RESPONSE MODIFYING FACTORS; X RADIATION 


21759 (INIS-SU-252/A, pp. 26) Radiosensitizing effect of 
hyperthermia in case of irradiation of mice stem 
cells of spermatogonia epithelium. Konoplyannikova, O.A. 
(Akademiya Meditsinskikh Nauk SSSR, Obninsk (USSR). 
Nauchno-I!ssledovatel’skij Inst. Meditsinskoj Radiologii); Konoplyan- 
nikov, A.G. AN SSSR, Moscow (USSR). Inst. Biologicheskoj Fiziki; 
AN SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam Ra- 
diobiologii. 1988. 74p. (In Russian). (CONF-8810546—-: All-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing radia- 
tion and other physical and chemical factors on biological systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. SPERMATOGONIAbiological radiation effects; 
SPERMATOGONIAVhyperthermia; COBALT 60; RADIOSENSITIV- 
ITY; RESPONSE MODIFYING FACTORS; SPERMATOGONIA; 
HYPERTHERMIA; STEM CELLS 


21760 (INIS-SU-252/A, pp. 29-30) Effect of various radiation 
sources on ion in microtus ceconomus Pail. in natu- 
ral media and in the experiment. Kudyasheva, A.G. (AN SSSR, 
Syktyvkar (USSR). inst. Biologii). AN SSSR, Moscow (USSR). inst. 
Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Problemam Radiobiologii. 1988. 74p. (in Russian). (CONF- 
8810546—: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. OXIDOREDUCTASES/enzyme activity; ENZYME AC- 
TIVITY /biological radiation effects; BACKGROUND RADIATION; 
CHRONIC IRRADIATION; OXIDOREDUCTASES; GAMMA RADIA- 
TION; VOLES 


21761 (INIS-SU-252/A, pp. 30) Methemoglobubinemie 
under combined irradiation of nitrogen oxides and sodium ni- 
trite. Kuchuk, V.S. (AN Belorusskoj SSR, Minsk (Byelorussian 
SSR). Inst. Yadernoj Ehnergetiki); Asafova, L.P.; Malenchenko, 
A.F. AN SSSR, Moscow (USSR). Inst. Biologicheskoj Fiziki; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam Radiobi- 
ologii. 1988. 74p. (In Russian). (CONF-8810546—: All-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biologica! systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing radia- 
tion and other physical and chemical factors on biological systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. METHEMOGLOBIN/biological effects; SYNERGISMW 
gamma radiation; SYNERGISMnitrogen oxides; SYNERGISM 
sodium compounds; METHEMOGLOBIN; RATS; SYNERGISM 


21762 (INIS-SU-252/A, pp. 31) Hydratation section of rat 
brain under combined effect of ethanol and gamma-radiation 
of head: conditions of synergism manifestation. Lapaev, V.Eh. 
AN SSSR, Moscow (USSR). Inst. Biologicheskoj Fiziki; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Problemam Radiobiologii. 
1988. 74p. (in Russian). (CONF-8810546—: All-union conference 
on synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems, Pushchino (USSR), 18-20 
Oct 1988). In Synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems: Summaries of 
reports. Order Number DE91003105. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BRAIN/biological radiation effects; SYNERGISM/ 
ethanol; SYNERGISM/gamma radiation; BIOLOGICAL EFFECTS; 
BRAIN; DEHYDRATION; EDEMA; HYDRATION; PARTIAL BODY 
IRRADIATION; RATS; SYNERGISM; ETHANOL 


21763 (INIS-SU-252/A, pp. 33) Effect of sodium nitrite on 
radiation m is in mice germ cells. Malenchenko, A-F. 
(AN Belorusskoj SSR, Minsk (Byelorussian SSR). inst. Yadernoj 
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Ehnergetiki); Sushko, S.N.; Plotnikova, S.I.; Savchenko, V.K. AN 
SSSR, Moscow (USSR). Inst. Biologicheskoj Fiziki; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Problemam Radiobiologii. 
1988. 74p. (in Russian). (CONF-8810546-: All-union conference 
on synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems, Pushchino (USSR), 18-20 
Oct 1988). In Synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems: Summaries of 
reports. Order Number DE91003105. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. SYNERGISWgamma radiation; SYNERGISM/ 
sodium compounds; BIOLOGICAL EFFECTS; CHROMOSOMAL 
ABERRATIONS; MICE; MUTAGENESIS; NEUTRON BEAMS; 
SPERMATOCYTES; SYNERGISM; TIME DEPENDENCE 


21764 (INIS-SU-252/A, pp. 34-35) Synergism of internal 
and external radiation sources on peripheral blood of voles in. 
natural conditions and in the experiment. Materij, L.D. (AN 
SSSR, Syktyvkar (USSR). Inst. Biologii); Masiova, K.l. AN SSSR, 
Moscow (USSR). Inst. Biologicheskoj Fiziki; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Problemam Radiobiologii. 1988. 74p. 
(In Russian). (CONF-8810546-—: All-union conference on synergism 
of action of ionizing radiation and other physical and chemical fac- 
tors on biological systems, Pushchino (USSR), 18-20 Oct 1988). In 
Synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems: Summaries of reports. Or- 
der Number DE91003105. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. SYNERGISM/external irradiation; SYNERGISM/ 
internal irradiation, BACKGROUND RADIATION; BIOLOGICAL RA- 
DIATION EFFECTS; BLOOD; GAMMA RADIATION; SYNERGISM; 
VOLES 


21765 (INIS-SU-252/A, pp. 41) Modification of response of 
normal and tumor cells to +-radiation by N-methyitormamide. 
Proskuryakov, S.Ya. (Akademiya Meditsinskikh Nauk SSSR, 
Obninsk (USSR). Nauchno-issiedovatel’skij Inst. Meditsinskoj Radi- 
ologii); Smoryzanova, O.A.; Konoplyannikova, O.A.; Kolesnikova, 
A.l.; Konoplyannikov, A.G.; Dedenkov, A.N.; Ryabchenko, N.|I. AN 
SSSR, Moscow (USSR). Inst. Biologicheskoj Fiziki; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Problemam Radiobiologii. 
1988. 74p. (in Russian). (CONF-8810546-: All-union conference 
on synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems, Pushchino (USSR), 18-20 
Oct 1988). In Synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems: Summaries of 
reports. Order Number DE91003105. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. TUMOR CELLS/biological radiation effects; TUMOR 
CELLS/tormamide; GAMMA RADIATION; INTESTINES; MICE; RE- 
SPONSE MODIFYING FACTORS; SPLEEN; FORMAMIDE 


21766 (INIS-SU-252/A, pp. 41-43) Synergetic eftect of radi- 
ation and thermal factor on protein metabolism. Gertman, V.Z. 
(Khar’kovskij Nauchno-issiedovatel’skij Inst. Meditsinskoj Radi- 
ologii, Kharkov (Ukrainian SSR)); Simonova, L.l. AN SSSR, 
Moscow (USSR). Inst. Biologicheskoj Fiziki; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Problemam Radiobiologii. 1988. 74p. 
(in Russian). (CONF-8810546-: All-union conference on synergism 
of action of ionizing radiation and other physical and chemical fac- 
tors on biological systems, Pushchino (USSR), 18-20 Oct 1988). In 
Synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems: Summaries of reports. Or- 
der Number DE91003105. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. PROTEINS/biological radiation effects; PROTEINS/ 
response modifying factors; SYNERGISM/lash burns; SYN- 
ERGISM/x radiation; BIOSYNTHESIS; PROTEINS; RATS; 
SYNERGISM; WHOLE-BODY IRRADIATION 


21767 


(INIS-SU-252/A, pp. 43) Change of microsomal pro- 
teins and cytochrome R-450 content under combination of 
ionizing radiation and xenobiotic. Dzhuraeva, M.M. (AN Uzbek- 
skoj SSR, Tashkent (USSR). Inst. Biokhimii); Mirakhmedov, A.K.; 
Normatov, K. AN SSSR, Moscow (USSR). Inst. Biologicheskoj 
Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam 
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Radiobiologii. 1988. 74p. (In Russian). (CONF-8810546-: All-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing radia- 
tion and other physical and chemical factors on biological systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. CYTOCHROMES/gamma radiation; CY- 
TOCHROMES/xenobiotics; PROTEINS/gamma radiation; 
PROTEINS/xenobiotics; BIOLOGICAL EFFECTS; CY- 
TOCHROMES; XENOBIOTICS; LIVER; MICROSOMES; 
PROTEINS; RATS; RESPONSE MODIFYING FACTORS 


21768 (INIS-SU-252/A, pp. 44) Synergetic effect of radiea- 
tion and quinoid radiotoxins on the animals. Kopylov, V.A. (AN 
SSSR, Pushchino-na-Oke (USSR). Inst. Biologicheskoj Fiziki); 
Revin, A.F.; Kuzin, A.M. AN SSSR, Moscow (USSR). Inst. Bio- 
logicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Problemam Radiobiologii. 1988. 74p. (In Russian). (CONF- 
8810546-: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological. sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SYNERGISM/gamma_ radiation; SYNERGISM/ 
radiotoxins; | BIOLOGICAL RADIATION EFFECTS; MICE; 
QUINONES; RADIOSENSITIVITY; SYNERGISM; RADIOTOXINS 


21769 (INIS-SU-252/A, pp. 44-45) Synergetic effect of ioniz- 
ing radiation and physical efforts on some factors of energetic 
metabolism. Litovchenko, |.N. (Odesskij Meditsinskij Inst., Odessa 
(Ukrainian SSR)); Vasil’eva, A.G.; Vasyutinskaya, E.M.; Zemlyan- 
skaya, S.T.; Karpovich, G.A.; Savitskij, 1.V. AN SSSR, Moscow 
(USSR). Inst. Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Problemam Radiobiologii. 1988. 74p. (in Rus- 
sian). (CONF-8810546-: All-union conference on synergism of 
action of ionizing radiation and other physical and chemical factors 
on biological systems, Pushchino (USSR), 18-20 Oct 1988). In 
Synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems: Summanes of reports. Or- 
der Number DE91003105. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ENZYME ACTIVITY/biological radiation effects; 
SYNERGISM/cobatt 60; SYNERGISMWexercise; AMINOTRANS- 
FERASES; ATP; OXIDOREDUCTASES; LIVER; METABOLISM; 
MUSCLES; MYOCARDIUM; RATS; SYNERGISM; EXERCISE; 
TIME DEPENDENCE 


21770 (INIS-SU-252/A, pp. 45) Pathogenetic mechanisms 
of combined effect of +-radiation and flash burns. Mardashko, 
A.A. (Odesskij Meditsinskij Inst., Odessa (Ukrainian SSR)); Nap- 
khanyuk, V.K. AN SSSR, Moscow (USSR). inst. Biologicheskoj 
Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam 
Radiobiologii. 1988. 74p. (in Russian). (CONF-8810546—: All-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing radia- 
tion and other physical and chemical factors on biological systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ENZYME ACTIVITY/biological radiation effects; 
ENZYME ACTIVITY/flash burns; BRAIN; DOSE-RESPONSE RE- 
LATIONSHIPS; GAMMA RADIATION; ISOENZYMES; LACTATE 
DEHYDROGENASE; MUSCLES; MYOCARDIUM; RESPONSE 
MODIFYING FACTORS; SUBLETHAL IRRADIATION 


21771 (INIS-SU-252/A, pp. 46) Effect of X-radiation on 
structure and activity of enzymes of rat liver nucleus mem- 
brane. Mirkhamidova, P. (AN Uzbekskoj SSR, Tashkent (USSR). 
Inst. Biokhimii); Shamsutdinova, G.T.; Mirakhmedov, A.K. AN 
SSSR, Moscow (USSR). Inst. Biologicheskoj Fiziki, AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Problemam Radiobiologii. 
1988. 74p. (In Russian). (CONF-8810546-—: All-union conference 
on synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems, Pushchino (USSR), 18-20 





Oct 1988). In Synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems: Summaries of 
reports. Order Number DE91003105. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. CELL MEMBRANES/biological radiation effects; CY- 
TOCHROME OXIDASE/enzyme activity, ©DOSE-RESPONSE 
RELATIONSHIPS; IN VITRO; IN VIVO; LIVER CELLS; RATS; 
WHOLE-BODY IRRADIATION; X RADIATION 


21772 (INIS-SU-—252/A, pp. 47) Manifestation of synergism 
of SHF-hyperthermia and radiation on some _ factors 
of carbohydrate-energetic metabolism in rat sarcoma-45. 
Mokhoreva, S.|. (Belorusskij Gosudarstvennyj Univ., Minsk 
(Byelorussian SSR)); Orel, N.M.; Pikulev, A.T.; Istomin, Yu.P. AN 
SSSR, Moscow (USSR). Inst. Biologicheskoj Fiziki; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Problemam Radiobiologii. 
1988. 74p. (In Russian). (CONF-8810546—: All-union conference 
on synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems, Pushchino (USSR), 18-20 
Oct 1988). In Synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems: Summaries of 
reports. Order Number DE91003105. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. SYNERGISM/hyperthermia; SYNERGISM/x radiation; 
OXIDOREDUCTASES; METABOLISM; RATS; RESPONSE MODI- 
FYING FACTORS; SARCOMAS; SYNERGISM; HYPERTHERMIA; 
TIME DEPENDENCE 


21773 (INIS-SU-252/A, pp. 48) Interaction of radiation and 
exercise according to some parameters of carbohydrate and 
electrolytic metabolism. Petrov, A.P. (Odesskij Meditsinskij Inst., 
Odessa (Ukrainian SSR)); Gotsulyak, L.E.; Nagiev, Eh.R.; Tsy- 
bul’skij, V.V.; Gava, S.A. Erigova, S.G. AN SSSR, Moscow 
(USSR). Inst. Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Problemam Radiobiologii. 1988. 74p. (in Rus- 
sian). (CONF-8810546-: All-union conference on synergism of 
action of ionizing radiation and other physical and chemical factors 
on biological systems, Pushchino (USSR), 18-20 Oct 1988). In 
Synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems: Summaries of reports. Or- 
der Number DE91003105. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ENZYME ACTIVITY/biological radiation effects; EN- 
ZYME ACTIVITY/exercise; BRAIN; COBALT 60; EXERCISE; 
ENZYMES; HEART; LIVER; METABOLISM; MUSCLES; RATS; 
WHOLE-BODY IRRADIATION 


21774 (INIS-SU-252/A, pp. 48-49) Effect of hyperglycemia 
hyperthermia and X-radiation on adenylate cyclase activity in 
sarcoma-45. Pikulev, A.T. (Belorusskij Gosudarstvennyj Univ., 
Minsk (Byelorussian SSR)); Dashkevich, I.N.; Sholukh, M.V. AN 
SSSR, Moscow (USSR). Inst. Biologicheskoj Fiziki; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Problemam Radiobiologii. 
1988. 74p. (In Russian). (CONF-8810546-: All-union conference 
on synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems, Pushchino (USSR), 18-20 
Oct 1988). In Synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems: Summaries of 
reports. Order Number DE91003105. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. CYCLASES/enzyme activity, ENZYME ACTIVITY/ 
hyperglycemia; ENZYME ACTIVITY/hyperthermia; ENZYME 
ACTIVITY/x radiation; BIOLOGICAL EFFECTS; CELL MENM- 
BRANES; CYCLASES; HYPERGLYCEMIA; HYPERTHERMIA; 
LOCAL IRRADIATION; RATS; RESPONSE MODIFYING FAC- 
TORS; SARCOMAS; TIME DEPENDENCE 


21775 (INIS-SU-252/A, pp. 53-54) Study of fluorescent 
characteristics of lymphocytes under the effect of cobalt bio- 
complex and --radiation. Siddikov, R.K.; Akbarov, A.B.; 
Shadieva, N.Kh.; Khakimov, P.A. AN SSSR, Moscow (USSR). Inst. 
Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauciinyj Sovet 
po Problemam Radiobiologii. 1988. 74p. (in Russian). (CONF- 
8810546-: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
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of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LYMPHOCYTES/cobalt complexes; LYMPHOCYTES/ 
gamma radiation, LYMPHOCYTES/vitamins; LYMPHOCYTES; VI- 
TAMINS; RATS; RESPONSE MODIFYING FACTORS 


21776 (INIS-SU-252/A, pp. 55-56) Effects of synergism in 
the reaction of rat small intestine enterocytes to combined ef- 
fect of ionizing radiation and ethanol. Somova, G-P. 
(Voronezhskij Meditsinskij Inst., Voronezh (USSR)); Evteeva, M.S.; 
Pavel’eva, N.I.; Kulinicheva, M.M. AN SSSR, Moscow (USSR). 
Inst. Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Problemam Radiobiologii. 1988. 74p. (in Russian). 
(CONF-8810546—: All-union conference on synergism of action of 
ionizing radiation and other physical and chemical factors on 
biological systems, Pushchino (USSR), 18-20 Oct 1988). In Syner- 
gism of action of ionizing radiation and other physical and chemical 
factors on biological systems: Summaries of reports. Order Num- 
ber DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ERYTHROCYTES/biological radiation effects; ERY- 
THROCYTES/mitosis; SYNERGISMWethanol; SYNERGISM/ionizing 
radiations; ANIMAL CELLS; ERYTHROCYTES; MITOSIS; RATS 
RESPONSE MODIFYING FACTORS; SMALL INTESTINE; SYN- 
ERGISM; ETHANOL 


21777 (INIS-SU-252/A, pp. 56) On relative notion of syner- 
gism under combined effect of factors. Suslikov, V.|. (AN SSSR, 
Syktyvkar (USSR). Inst. Biologii); Zajnulin, V.G.; Borodkin, P.A.: 
Bashlykova, L.A. AN SSSR, Moscow (USSR). Inst. Biologicheskoj 
Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam 
Radiobiologii. 1988. 74p. (in Russian). (CONF-8810546—: All-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing radia- 
tion and other physical and chemical factors on biological systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. SYNERGISM/biological effects; DOSE-RESPONSE 
RELATIONSHIPS; IONIZING RADIATIONS; LOW DOSE IRRADIA- 
TION; RESPONSE MODIFYING FACTORS; SYNERGISM; VOLES 


21778 (INIS-SU-252/A, pp. 58-59) Synergism in brain inte- 
grating systems under the effect of +-radiation and ethanol. 
Ushakov, |.B. (Voronezhskij Meditsinskij Inst., Voronezh (USSR)); 
Fedorov, V.P.; Lapaev, V.Eh. AN SSSR, Moscow (USSR). Inst. Bi- 
ologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Problemam Radiobiologii. 1988. 74p. (in Russian). (CONF- 
8810546-: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ical systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BRAIN/biological radiation effects; BRAIN/response 
modifying factors; SYNERGISM/ethanol; SYNERGISMWgamma ra- 
diation; BRAIN; NERVE CELLS; PARTIAL BODY IRRADIATION; 
RATS; SYNERGISM; ETHANOL 


21779 (INIS-SU-252/A, pp. 59-60) Some mechanisms of 
s 

of +-radiation effect in modified gas medium. 

(Voronezhskij Meditsinskij Inst., Voronezh (USSR)); Ushakov, |.B.; 
Abramov, M.M. AN SSSR, Moscow (USSR). Inst. Biologicheskoj 
Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam 
Radiobiologii. 1988. 74p. (In Russian). (CONF-8810546—: All-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing — 
tion and other physical and chemical factors on biological syst 
Summaries of . Order Number DE91003105. einen 
OSTI; NTIS (US Sales Only); INIS. 

Short note. NERVE CELLS/biological radiation effects; NERVE 
CELLS/ modifying factors; SYNERGISMgamma radiation; 
SYNERGISM/gases; ANOXIA; BRAIN; CELL MEMBRANES; SYN- 
ERGISM; GASES 
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21780 (INIS-SU-252/A, pp. 60) Combined effect of x radia- 
tion and carbocholine on the enzyme activity superamination 
of small intestinal mucous membranes in the animals. Taj, 
Kh.K. (L’vovskij Gosudarstvennyj Univ., Lvov (Ukrainian SSR)); 
Shostakovskaya, I.V. AN SSSR, Moscow (USSR). Inst. Biologich- 
eskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Problemam Radiobiologii. 1988. 74p. (In Russian). (CONF- 
8810546-: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. AMINOTRANSFERASES/choline; AMINOTRANS- 
FERASES/x radiation; © AMINOTRANSFERASES; CHOLINE; 
BIOLOGICAL EFFECTS; ENZYME ACTIVITY; MITOCHONDRIA; 
RATS; RESPONSE MODIFYING FACTORS; SMALL INTESTINE; 
SYNERGISM 


21781 (INIS-SU-252/A, pp. 63-64) Effect of x radiation and 
adrenergetic substances on enzyme activity in rat brain. 
Chernoguzov, V.M. (Belorusskij Gosudarstvennyj Univ., Minsk 
(Byelorussian SSR)); Shiyanov, P.A.; Pikulev, A.T. AN SSSR, 
Moscow (USSR). Inst. Biologicheskoj Fiziki; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Problemam Radiobiologii. 1988. 74p. 
(In Russian). (CONF-8810546—: All-union conference on synergism 
of action of ionizing radiation and other physical and chemical fac- 
tors on biological systems, Pushchino (USSR), 18-20 Oct 1988). In 
Synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems: Summaries of reports. Or- 
der Number DE91003105. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. RESPONSE MODIFYING FACTORS/adrenaline; 
SYNERGISM/response modifying factors; SYNERGISM/x radiation; 
BIOLOGICAL EFFECTS; BRAIN; CYTOPLASM; ENZYME ACTIV- 
ITY; ENZYMES; LETHAL RADIATION DOSE; MITOCHONDRIA; 
RATS; ADRENALINE; SYNERGISM 


21782 (INIS-SU-252/A, pp. 64-65) Radiobiological eftects in 
phospholipid content in case of cobalt biocompiex administra- 
tion. Yuabov, Yu.M.; Akbarov, A.B.; Almatov, K.T.; Shadieva, 
N.Kh.; Khakimov, N.A. AN SSSR, Moscow (USSR). Inst. Biologich- 
eskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Problemam Radiobiologii. 1988. 74p. (In Russian). (CONF- 
8810546—: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). in Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. PHOSPHOLIPIDS/biological radiation effects; 
PHOSPHOLIPIDS/cobalt complexes; PHOSPHOLIPIDS/vitamins; 
CELL MEMBRANES; LABORATORY ANIMALS; LIVER; PERME- 
ABILITY; PHOSPHOLIPIDS; VITAMINS; RESPONSE MODIFYING 
FACTORS 


21783 (INIS-SU-252/A, pp. 66) Effect of cobalt complexes 
on phospholipid content under ionizing radiation. Yuabov, 
Yu.M.; Akbarov, A.B.; Almatov, K.G.; Shadieva, N.Kh.; Khakimov, 
P.A. AN SSSR, Moscow (USSR). Inst. Biologicheskoj Fiziki; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Problemam Radiobi- 
ologii. 1988. 74p. (in Russian). (CONF-8810546-: All-union 
conference on synergism of action of ionizing radiation and other 
physical and chemical factors on biological systems, Pushchino 
(USSR), 18-20 Oct 1988). In Synergism of action of ionizing radia- 
tion and other physical and chemical factors on biological systems: 
Summaries of reports. Order Number DE91003105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. SYNERGISMcobalt complexes; SYNERGISM/ 
ionizi radiations; BIOLOGICAL RADIATION EFFECTS; 
PHOSPHOLIPIDS; RATS; RESPONSE MODIFYING FACTORS; 
SPLEEN; SYNERGISM 


21784 (INIS-SU-252/A, pp. 68-69) Significance of 2,3- 
diphospho-glycerates of erythrocytes in formation of 
pathological process in case of simultaneous action of 
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radiation and flash burn. Simonova, L.|. (Khar’kovskij Nauchno- 
Issledovatel’skij Inst. Meditsinskoj Radiologii, Kharkov (Ukrainian 
SSR)); Abramova, L.P. AN SSSR, Moscow (USSR). Inst. Bio- 
logicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Problemam Radiobiologii. 1988. 74p. (in Russian). (CONF- 
8810546-: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ERYTHROCYTES/organic phosphorus compounds; 
ORGANIC PHOSPHORUS COMPOUNDS/biological radiation ef- 
fects; SYNERGISM/lash burns; SYNERGISM/x radiation; 
DOSE-RESPONSE RELATIONSHIPS; ERYTHROCYTES; RATS; 
RESPONSE MODIFYING FACTORS; SYNERGISM; WHOLE- 
BODY IRRADIATION 


21785 (INIS-SU-252/A, pp. 21) Assessment of synergetic 
effect of ionizing radiation and chemical factors of working 
conditions on the man according to the test of skin automi- 
crofiora. Ignatov, A.N. (institut Biofiziki, Moscow (USSR)); 
Shal'nova, G.A.; lvanov, A.A. AN SSSR, Moscow (USSR). Inst. Bi- 
ologicheskoj Fiziki; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Problemam Radiobiologii. 1988. 74p. (In Russian). (CONF- 
8810546-—: All-union conference on synergism of action of ionizing 
radiation and other physical and chemical factors on biological sys- 
tems, Pushchino (USSR), 18-20 Oct 1988). In Synergism of action 
of ionizing radiation and other physical and chemical factors on bi- 
ological systems: Summaries of reports. Order Number 
DE91003105. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SKIN/biological indicators; SKIN/immunity; AGE 
DEPENDENCE; BIOLOGICAL RADIATION EFFECTS; IONIZ- 
ING RADIATIONS; LOW DOSE IRRADIATION; PERSONNEL; 
RESPONSE MODIFYING FACTORS; SKIN; IMMUNITY; SYNER- 
GISM; WORKING CONDITIONS 


21786 (INIS-SU-252/A, pp. 7-8) Efficiency of combined ef- 
fect of radiocarbon and some chemical and physical factors 
on animal organism. Vasilenko, |.Ya. (institut Biofiziki, Moscow 
(USSR)); Osipov, V.A.; Lyaginskaya, A.M. AN SSSR, Moscow 
(USSR). Inst. Biologicheskoj Fiziki; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Problemam Radiobiologii. 1988. 74p. (In Rus- 
sian). (CONF-8810546—-: All-union conference on synergism of 
action of ionizing radiation and other physical and chemical factors 
on biological systems, Pushchino (USSR), 18-20 Oct 1988). In 
Synergism of action of ionizing radiation and other physical and 
chemical factors on biological systems: Summanes of reports. Or- 
der Number DE91003105. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CARBON 14 COMPOUNDS/nitrogen compounds; 
CARBON 14 COMPOUNDS/sodium nitrates; BIOLOGICAL 
EFFECTS; RADIONUCLIDE KINETICS; RATS; RESPONSE MODI- 
FYING FACTORS; SYNERGISM; TEMPERATURE CONTROL 


21787 (JAERI-M—91-005) Health effects models for off-site 
radiological consequence analysis of nuclear reactor acci- 
dents. Togawa, Orihiko (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Homma, 
Toshimitsu; Matsuzuru, Hideo; Kobayashi, Sadayoshi (eds.). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Feb 1991. 195p. (in 
Japanese). Order Number DE91790964. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A first version of models has been developed for predicting the 
number of occurrences of health effects induced by radiation expo- 
sure in nuclear reactor accidents. The models are based on the 
health effects models developed originally by Harvard University 
(NUREG/CR-4214). These models are revised on the basis of the 
new information on risk estimates by the reassessment of the radi- 
ation dosimetry in Hiroshima and Nagasaki. The models deal with 
the following effects: (1) early effects models for bone marrow, 
lungs, gastrointestinal tract, central nervous system, thyroid, skin 
and reproductive organs, using the Weibull function, (2) late so- 
matic effects models including leukemia and cancers of breast, 
lungs, thyroid, gastrointestinal tract and so forth, on the basis of 
the information derived from epidemiological studies on the atomic 





bomb survivors of Hiroshima and Nagasaki, (3) models for late and 
developmental effects due to exposure in utero. (author). 


21788 (KFK-4740) Institute for Genetics and Toxicology of 
Fission Materials. Annual report on research and development 
work in 1989. Kernforschungszentrum Karlsruhe GmbH (Germany, 
F.R.). Inst. fuer Genetik und Toxikologie von Spaltstoffen. Mar 
1990. 26p. (in German). Order Number DE91785665. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The report covers the research results achieved in 1989 in the 
following subject fields: Gene repair and gene regulation, biological 
carcinogenesis, molecular genetics of eukaryontic genes, radiotoxi- 
cology of the actinides, cellular inhalation toxicology, cellular and 
molecular toxicology, and in vitro fractionation and speciation of ac- 
tinides. A list of publications of the Institute in 1989 shows printed 
original reports and conference papers. (MG). 


21789 (LBL-30023) Biochemical mechanisms and clusters 
of damage tor high-LET radiation. Chatterjee, A.; Holley, W.R. 
Lawrence Berkeley Lab., CA (USA). Nov 1990. 13p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC03-76SF00098. 
(CONF-9006220-7: COSPAR plenary conference, The Hague 
(Netherlands), 25 Jun - 6 jul 1990). Order Number DE91012335. 
Source: OSTI; NTIS; GPO Dep. 

Using mechanisms of indirect and direct radiation, a generalized 
theory has been developed to account for strand break yields by 
high-LET particles. The major assumptions of this theory are: (1) 
damage at deoxyribose sites results primarily in strand break 
formation and (2) damage to bases leads to a variety of base alter- 
ations. Results of the present theory compare well with cellular 
data without enzymatic repair. As an extension of this theory, we 
show that damage clusters are formed near each double strand 
break for high-LET radiation only. For 10 MeV/n (LET = 450 keV/ 
uum) neon ions, the results show that on average there are ~3 ad- 
ditional breaks and ~3 damaged bases formed near each double 
strand break. For 100 MeV/n helium ions (LET = 3 keV/um), less 
than 1% of the strand breaks have additional damage within 10 
base pairs. 13 refs., 6 figs. 


21790 (NEI-DK-512) Deposition and removal of radioactive 
substances in an urban area. NORD, 1990:111. Roed, J. (Risoe 
National Laboratory (Denmark)). Nordisk Kontaktorgan for Atomen- 
ergispoergsmaal, Risoe (Denmark). Oct 1990 92p. Contract 
NKA/AKTU-245. Order Number DE91633484. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Radiation doses received by the population of a contaminated 
urban area have been estimated. Possible dose reduction mea- 
sures and their cost-effectiveness are investigated. Potentially 
important parameters influencing the doses have also been stud- 
ied. They include distribution of contamination following both wet 
and dry deposition, run-off, weathering, shielding, resuspension, in- 
door deposition, the relative airborne concentrations indoors and 
outdors, and forced decontamination. It is shown that contamina- 
tion of the green areas in an urban complex is generally a major 
contributor to dose. A study of the cost-effectiveness of different 
clean-up procedures indicates that decontamination of green areas 
and streets are relatively cost-effective and would rank highly in a 
list of priorities. Following a contamination due to a reactor acci- 
dent, the dose rate to an individual will generally be less in an 
urban area than in a rural environment. (author) 89 refs. 


21791 (NIRS-M-76, pp. 82-92) Modifying factors for 
metabolic parameters. Inaba, Jiro (National Inst. of Radiological 
Sciences, Chiba (Japan)). National Inst. of Radiological Sciences, 
Chiba (Japan). Mar 1990. (in Japanese). (CONF-8812154—: 16. 
NIRS seminar on environmental research, Chiba (Japan), 1-2 Dec 
1988). In Characteristics of the human body and other relevant fac- 
tors in dose assessment. 253p. Order Number DE91755683. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Studies on factors which influence the metabolic parameter for 
calculation of radiation doses from intakes of radionuclides are very 
important for estimation of the doses for the general public, be- 
cause the present procedures recommended by the International 
Commission on Radiological Protection is for occupationally ex- 
posed workers and the underlying metabolic and dosimetric models 
have been developed from studies on adult man and experiments 
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on adult animals and from observations on radionuclides in 
physico-chemically simple form. Many factors have been reported 
to influence the metabolic parameters. Among them, the food-chain 
involvement of radionuclides and the age-dependence in humans 
and animals are most significant as environmental and physiologi- 
cal factor, respectively. In connection with the age-dependence of 
dose calculation, the ICRP started a new programme. They orga- 
nized a Task Group on Age-Dependent Dose-Factors where 
relevant information on metabolic and biokinetic parameters are 
presently being reviewed for development of a set of dose factors 
for the following age-groups: infant, 1-year-old, 5-year-old, 10-year- 
oki, 15-year-old, and ICRP Reference Man. The first stage of the 
work is for age-dependent integrated organ and effective dose fac- 
tors for radioisotopes of the following elements: hydrogen, carbon, 
iodine, cesium, strontium, plutonium and americium. (author). 


21792 (NIRS-M-76, pp. 167-179) Mathematical phantoms 
for use in dose estimation of survivors in Hiroshima and 
Nagasaki. Maruyama, Takashi (National Inst. of Radiological Sci- 
ences, Chiba (Japan)). National Inst. of Radiological Sciences, 
Chiba (Japan). Mar 1990. (in Japanese). (CONF-8812154—: 16. 
NIRS seminar on environmental research, Chiba (Japan), 1-2 Dec 
1988). In Characteristics of the human body and other relevant fac- 
tors in dose assessment. 253p. Order Number DE91755683. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The T65D (Tentative 1965 Dose) was recently revised on the ba- 
sis of new scientific evidences which were available in accordance 
with the development of computer techniques and the accumula- 
tion of nuclear data. For the dose determinations of survivors in 
Hiroshima and Nagasaki, DS86 (Dosimetric System 1986) is a 
complete replacement of T65D for the Life Span Study (LSS) in 
RERF (Radiation Effects Research Foundation). In the DS86, de- 
pending on the input data for a survivor, various elements of 
several data bases are combined to provide the dosimetric vari- 
ables requested by the user. The quantity finally desired for the 
LSS is absorbed dose in each organ. The calculation of quantities 
for converting incident fluence to absorbed dose in the target organ 
was carried out using Monte Carlo methods. For this calculation, 
mathematical phantoms were required. This paper describes the 
background data used for the construction of Japanese survivor 
phantoms and summarizes the mathematical phantoms employed 
in the DS86. (author). 


21793 (ORNL/FTR-3894) [Compilation of anatomical, phys- 
iological, and metabolic characteristics for a reference Asian 
man): Foreign trip report, April 1-20, 1991. Cristy, MT. Oak 
Ridge National Lab., TN (USA). 3 May 1991. 12p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
Order Number DE91012168. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The traveler participated in meetings on April 8-12, 1991, of a 
Task Group on Asian Reference Man sponsored by the Interna- 
tional Atomic Energy Agency, held at the Bhabha Atomic Research 
Centre, Bombay, India. He was invited as an official observer be- 
cause of similar work being done by the Task Group on Revision of 
Reference Man, formed by Committee 2 of the International 
Commission on Radiological Protection (ICRP); the traveler is vice- 
chairman of this task group. Investigators from 12 Asian countries 
are participating in the IAEA project. This was their meeting, and 
investigators from seven countries attended. Discussions were on 
data collected by each participant on anatomical data on body 
size, organ weights, physiological data such as water balance and 
respiratory rates/volumes, and data on diets. Prior to this meeting, 
the traveler met with Drs. Tanaka and Kawamura, members of the 
ICRP task group. to discuss data they have collected on Japanese 
and other Asian populations. These meetings were held at the Na- 
tional Institute of Radiological Sciences (NIRS), Chiba, Japan, on 
April 3-4, 1991. 


21794 (ORNUFTR-3895) [Age-Dependent Doses to Mem- 
bers of the Public from intakes of Radionuclides]: Foreign 
report, April 20, 1991—April 26, 1991. Eckerman, K.F.; Leggett, 
R.W. Oak Ridge National Lab., TN (USA). 1 May 1991. 12p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91012213. Source: OSTI; 
NTIS; GPO Dep. 
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The travelers participated in a meeting of the International Com- 
mission on Radiological Protection (ICRP) Task Group on 
Age-Dependent Doses to Members of the Public from Intakes of 
Radionuclides, held April 22-26, 1991, in Hungerford, England. 
The main purposes of the meeting were (1) to make final selec- 
tions of proposed age-specific gastrointestinal absorption fractions 
and biokinetic models for S, Co, Ni, Zn, Sr, Mo, Tc, Ag, Te, Ba, Ra, 
Pb, and Po and (2) to rewrite a preliminary draft of Part 2 of ICRP 
Publication 56, which addresses age-specific doses from ingestion 
of important radioisotopes of these elements. During the week the 
Task Group was able to complete these tasks, except for a few un- 
resolved questions on models for Ni, Zn, Mo, and Te. It is 
anticipated that the remaining details can be worked out by corre- 
spondence and that a revised draft of this report can be presented 
to Committee 2 of the ICRP at their meeting in July, 1991. On 
Wednesday afternoon, April 24, Mike Bailey of the National Radio- 
logical Protection Board (NRPB) of Great Britain discussed 
implications of a new respiratory tract model developed by another 
ICRP task group and intended to replace the current ICRP respira- 
tory tract model, which has been used for about 25 years. On 
Thursday, April 25, the Task Group visited the NRPB. Workers at 
the NRPB demonstrated their computer implementation of the pro- 
posed ICRP respiratory tract model. The travelers met with 
members of the NRPB and exchanged ideas on the best ways of 
implementing the proposed lung model and some equally complex 
biokinetic models appearing in recently published ICRP documents 
or proposed for use in future documents. 


21795 (PNL-SA-17469) Radiographically determined 
growth kinetics of primary lung tumors in the dog. Perry, R.E. 
(Michigan State Univ., East Lansing, Mi (USA). Coll. of Veterinary 
Medicine); Weller, R.E.; Buschbom, R.L.; Dagle, G.E.; Park, J.F. 
Pacific Northwest Lab., Richland, WA (USA). Oct 1989. 5p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-8910523—1: 9. annual conference of the 
Veterinary Cancer Society (VCS), Raleigh, NC (USA), 15-17 Oct 
1989). Order Number DE91012737. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Tumor growth rate patterns especially tumor doubling time 
(TDT), have been extensively evaluated in man. Studies involving 
the determination of TDT in humans are limited, however, by the 
number of cases, time consistent radiographic tumor measure- 
ments, and inability to perform experimental procedures. In animals 
similar constraints do not exist. Lifespan animal models lend them- 
selves well to tumor growth pattern analysis. Experimental studies 
have been designed to evaluate both the biological effects and 
growth patterns of induced and spontaneous tumors. The purpose 
of this study was to calculate the tumor volume doubling times 
(TCDT) for radiation-induced and spontaneous primary pulmonary 
neoplasms in dogs to see if differences existed due to etiology, sex 
or histologic cell type, and to determine if the time of tumor onset 
could be extrapolated from the TVDT. 3 refs. 


21796 (PNL-SA-18876, pp. 15-24) Environmental radioio- 
dine in thyroids of grazing animals. Van Middiesworth, L. (Univ. 
of Tennessee, Memphis (USA)). Pacific Northwest Lab., Richland, 
WA (USA). 1990. (CONF-891053-: 28. Hanford life sciences sym- 
posium on environmental monitoring, restoration and assessment: 
what have we learned?, Richland, WA (USA), 16-19 Oct 1989). In 
Environmental monitoring, restoration and assessment: What have 
we learned?. 340p. Order Number DE91004883. Source: OSTI; 
NTIS; INIS. 

Animal thyroids are excellent indicators of environmental contam- 
ination from radioiodine, a fact largely unappreciated oefore 1954. 
From continuous monitoring of excised thyroids in Nal well- 
detectors, we know that high-altitude releases of mixed fission 
products caused increases of 10° to 10° times the minimal de- 
tectable level of '°"1 (3.7 mBq/g) in sheep thyroids from the United 
States, Europe, Asia, Australia, and New Zealand. Within 6 weeks 
after high-altitude releases, sheep thyroids from different continents 
of the same hemisphere contained comparable concentrations of 
131|: more than 10* times greater concentrations than cow's milk 
and 5 x 10° times greater concentrations than human thyroids 
from similar areas. In contrast, during the low-altitude Chernobyl 
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release, average 'S"| concentrations in animal thyroids, at dis- 
tances greater than 1,200 km from Chernobyl, were distributed as 
the inverse square of the distance from the source. 12°] concentra- 
tions measured since 1984 with a germanium welldetector in 
thyroids of sheep slaughtered in Birmingham, England, ranged 
from 3 to 50 mBa/g organ weight. Similar quantities of '*5| were 
present intermittently in thyroids of sheep slaughtered in Birming- 
ham since 1986. The source of the '@°1, which is not a fission 
product, is not clear. For comparison, deer thyroids from the Sa- 
vannah River Reservation, USA, contained 10 to 7 x 10° mBq 
1291/g. Although this isotope is not a biological hazard, it is a long- 
lived tracer of fission products. 


21797 (PNL-SA-18876, pp. 25-31) Strontium-90 in Canada 
goose eggshells: Nonftatal monitoring for contamination in 
wildlife. Rickard, W.H. (Pacific Northwest Laboratory, Richland, 
WA (USA)); Eberhardt, L.E. Pacific Northwest Lab., Richland, WA 
(USA). 1990. (CONF-891053-: 28. Hanford life sciences sympo- 
sium on environmental monitoring, restoration and assessment: 
what have we learned?, Richland, WA (USA), 16-19 Oct 1989). In 
Environmental monitoring, restoration and assessment: What have 
we learned?. 340p. Order Number DE91004883. Source: OSTI; 
NTIS; INIS. 

®°Sr was measured in eggshells from Canada geese (Branta 
canadensis moffitti) that nested on Columbia River islands up- and 
downstream from deactivated plutonium production reactors on the 
U.S. Department of Energy's Hanford Site in southeastern Wash- 
ington. We also measured °°Sr in wing bones of goose carcasses. 
Background levels of °°Sr were based on eggshells collected on 
an island upstream of the reactors. A few eggshells collected from 
nests on a single island downstream of the reactors had slightly 
higher than background levels of °°Sr. This may have resulted 
from geese eating shoreline plants or crops irrigated with Columbia 
River water that contained Sr released into the river through 
groundwater seepage. 


21798 (PNL-SA-18876, pp. 41-49) Trends in radionuclide 
concentrations for wildlite and tood products near Hantord tor 
the period 1971-1988. Cadwell, L.L. (Pacific Northwest Laboratory, 
Richland, WA (USA)); Eberhardt, L.E.; Price, K.R.; Carlile, D.W. 
Pacific Northwest Lab., Richland, WA (USA). 1990. (CONF- 
891053-: 28. Hanford life sciences symposium on environmental 
monitoring, restoration and assessment: what have we learned?, 
Richland, WA (USA), 16-19 Oct 1989). In Environmental monitor- 
ing, restoration and assessment: What have we learned?. 340p. 
Order Number DE91004883. Source: OSTI; NTIS; INIS. 

We evaluated the Hanford environmental data base for trends in 
radionuclide concentrations in wildlife and food products sampled 
from 1971 through 1988 on or near the U.S. Department of 
Energy's Hanford Site in southeastern Washington. Although statis- 
tical analyses showed short-term changes, no upward trends in 
radionuclide concentrations were detected. Many samples showed 
a significant decline in some radionuclides, particularly for 'S’Cs. 
Concentrations of ®5Zn also showed a downward trend in many 
samples. Cessation of atmospheric testing by the United States 
and the USSR in 1971 contributed to the decline in radionuclide 
levels in some samples. Contaminants discharged to the Columbia 
River at Hanford were reduced after shutdown of the last once- 
through cooling-water reactor in 1971. A decline in concentrations 
of ®5Zn in oysters from Willapa Bay and ®°Co and ®2Zn in moun- 
tain whitefish from the Hantord Reach of the Columbia River are 
attributable to reactor closure. There was also an apparent reduc- 
tion in availability of radiological contamination to Hanford wildlite 
after decommissioning of waste-water disposal ponds and remedia- 
tion of contaminated terrestrial sites. 


21799 (PNL-SA-18876, pp. 101-107) Implementation of 
Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) Health Authority by the Agency for 
Toxic Substances and Disease Registry. Siegel, M.R. (Pacific 
Northwest Laboratory, Richland, WA (USA)). Pacific Northwest 
Lab., Richland, WA (USA). 1990. (CONF-891053—: 28. Hanford life 
sciences symposium on environmental monitoring, restoration and 
assessment: what have we learned?, Richland, WA (USA), 16-19 





Oct 1989). In Environmental monitoring, restoration and assess- 
ment: What have we _ leamed?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

The Superfund Amendments and Reauthorization Act (SARA) of 
1986 greatly expanded the health authority of the Comprehensive 
Environmental Response, Compensation, and Liability Act. One of 
the federal agencies most affected by SARA is the Agency for 
Toxic Substances and Disease Registry (ATSDR) of the U.S. Pub- 
lic Health Service. Among other responsibilities, ATSDR was 
mandated to conduct health assessments within strict time frames 
for each site on or proposed for the U.S. Environmental Protection 
Agency’s National Priorities List. The author will review ATSDR’s 
efforts to address this new statutory mandate, especially for federal 
facilities, and will focus on different conceptual frameworks for im- 
plementing the health assessment program. 


21800 (PNL-SA-18876, pp. 183-189) The Hanford Environ- 
mental Dose Reconstruction Project: Overview. Haerer, H.A. 
(Pacific Northwest Laboratory, Richland, WA (USA)); Freshley, 
M.D.; Gilbert, R.O.; Morgan, L.G.; Napier, B.A.; Rhoads, R.E.; 
Woodruff, R.K. Pacific Northwest Lab., Richland, WA (USA). 1990. 
(CONF-891053—: 28. Hanford life sciences symposium on environ- 
mental monitoring, restoration and assessment: what have we 
learned?, Richland, WA (USA), 16-19 Oct 1989). In Environmental 
monitoring, restoration and assessment: What have we learned?. 
340p. Order Number DE91004883. Source: OSTI; NTIS; INIS. 

In 1988, researchers began a multiyear effort to estimate radia- 
tion doses that people could have received since 1944 at the U.S. 
Department of Energy's Hanford Site. The study was prompted by 
increasing concern about potential health effects to the public from 
more than 40 yr of nuclear activities. We will provide an overview 
of the Hanford Environmental Dose Reconstruction Project and its 
technical approach. The work has required development of new 
methods and tools for dealing with unique technical and communi- 
cation challenges. Scientists are using a probabilistic, rather than 
the more typicai deterministic, approach to generate dose distribu- 
tions rather than single-point estimates. Uncertainties in input 
parameters are reflected in dose results. Sensitivity analyses are 
used to optimize project resources and define the project's scope. 
An independent technical steering panel directs and approves the 
work in a public forum. Dose estimates are based on review and 
analysis of historical data related to operations, effluents, and mon- 
itoring; determination of important radionuclides; and reconstruction 
of source terms, environmental conditions that affected transport, 
concentrations in environmental media, and human elements, such 
as population distribution, agricultural practices, food consumption 
patterns, and lifestyles. A companion paper in this volume, The 
Hanford Environmental Dose Reconstruction Project: Technical Ap- 
proach, describes the computational framework for the work. 


21801 
mental jon (HEDR) Project: Technical 
approach. Napier, B.A. (Pacific Northwest Laboratory, Richland, 
WA (USA)); Freshley, M.D.; Gilbert, R.O.; Haerer, H.A.; Morgan, 
L.G.; Rhoads, R.E.; Woodruff, R.K. Pacific Northwest Lab., Rich- 
land, WA (USA). 1990. (CONF-891053-: 28. Hanford life sciences 
symposium on environmental monitoring, restoration and assess- 
ment: what have we learned?, Richland, WA (USA), 16-19 Oct 
1989). In Environmental monitoring, restoration and assessment: 
What have we learned?. 340p. Order Number DE91004883. 
Source: OST]; NTIS; INIS. 

Historical measurements and current assessment techniques are 
being combined to estimate potential radiation doses to people 
from radioactive releases to the air, the Columbia River, soils, and 
ground water at the Hanford Site since 1944. Environmental con- 
tamination from these releases has been monitored, at varying 
levels of detail, for 45 yr. Phase | of the Hanford Environmental 
Reconstruction Project will estimate the magnitude of potential 
doses, their areal extends, and their associated uncertainties. The 
Phase | study area comprises 10 counties in eastern Washington 
and northern Oregon, within a 100-mi radius of the site, including a 
stretch of the Columbia River that was most significantly affected. 
These counties contain a range of projected and measured con- 
taminant levels, environmental exposure pathways, and population 
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groups. Phase | dose estimates are being developed for the peri- 
ods 1944 through 1947 for air pathways and 1964 through 1966 
for river pathways. Important radionuclide/pathway combinations in- 
clude fission products, such as 'S"|, in milk for early atmospheric 
releases and activation products, such as °*P and ®Zn, in fish for 
releases to the river. Potential doses range over several orders of 
magnitude within the study area. We will expand the time periods 
and study are in three successive phases, as warranted by results 
of Phase |. 


21802 (PNL-SA-18876, pp. 201-206) Meteorological moni- 
toring for dose assessment and emergency response 
modeling - how much is enough?. Glantz, C.S. (Pacific North- 
west Laboratory, Richland, WA (USA)). Pacific Northwest Lab., 
Richland, WA (USA). 1990. (CONF-891053-: 28. Hanford life sci- 
ences symposium on environmental monitoring, restoration and 
assessment: what have we learned?, Richland, WA (USA), 16-19 
Oct 1989). In Environmental monitoring, restoration and assess- 
ment: What have we _ learned?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

Individuals responsible for emergency response or environmen- 
taVdose assessment routinely ask if there are enough 
meteorological data to adequately support their objectives. The an- 
swer requires detailed consideration of the intended applications, 
capabilities of the atmospheric dispersion model data, pollutant re- 
lease characteristics, terrain in the modeling region, and size and 
distribution of the human population in the modeling domain. The 
meteorologist’s detailed knowledge of, and experience in, studying 
atmospheric transport and diffusion can assist in determining the 
appropriate level of meteorological monitoring. 


21803 (PNL-SA-18876, pp. 207-218) The additivity of 
radionuclide and chemical risk estimates in performance eval- 
uation of mixed-waste sites. Till, J.E. (Radiological Assessments 
Corporation, Neeses, SC (USA)); Meyer, K.R. Pacific Northwest 
Lab., Richland, WA (USA). 1990. (CONF-891053—: 28. Hanford life 
sciences symposium on environmental monitoring, restoration and 
assessment: what have we learned?, Richland, WA (USA), 16-19 
Oct 1989). In Environmental monitoring, restoration and assess- 
ment: What have we leamed?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

Methods for assessing radioactive waste sites that contain chem- 
ical constituents are in the formative stages. In evaluating these 
sites, a key concern will be the hazard to personnel involved in 
cleanup work and to the general population. This paper focuses on 
what we have learned from pathway analysis and risk assessment 
about providing a combined estimate of risk from exposure to both 
chemicals and radionuclides. Quantitative radiation risk assess- 
ment involves a high degree of uncertainty. Chemical risk 
assessment generally does not provide quantitative results. Thus, it 
is not currently possible to develop a useful, quantitative combined 
risk assessment for mixed-waste sites. 


21804 (PNL-SA-18876, pp. 291-293) Monitoring radionu- 
clides in marine organisms. Ishii, T. (National Institute of 
Radiological Sciences, Ibaraki (Japan)); Matsuba, M.; Kurosawa, 
M.; Koyanagi, T. Pacific Northwest Lab., Richland, WA (USA). 
1990. (CONF-891053—: 28. Hanford life sciences symposium on 
environmental monitoring, restoration and assessment: what have 
we learned?, Richland, WA (USA), 16-19 Oct 1989). In Environ- 
mental monitoring, restoration and assessment: What have we 
learned?. 340p. Order Number DE91004883. Source: OST]; 
NTIS; INIS. 

Concentration of stable elements corresponding to important ra- 
dionuclides was determined by inductively coupled plasma atomic 
emission spectrometry (ICP-AES) and inductively coupled plasma 
mass spectrometry (ICP-MS) for various marine organisms to find 
indicator organisms for environmental monitoring. Both analytical 
techniques indicated linearity over a range of concentrations cover- 
ing 2-4 orders of magnitude. Detection limits of elements by 
ICP-MS were 10 or 100 times higher than those of ICP-AES, al 
though the precision and accuracy of ICP-MS was slightly inferior 
to that of ICP-AES. For quantitative analysis of elements with 
medium mass numbers (chromium, manganese, iron, nickel, cop- 
per, zinc, etc.), matrix interferences in ICP-MS were caused mainly 
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by overlaps of spectra from coexisting elements in biological sam- 
ples. The presence of background ions from atmosphere, water, 
and argon plasma interfered with determination of some isotopes. 
Most elements of high mass number could not be determined by 
ICP-AES because of its poor detection limits, whereas ICP-MS indi- 
cated high sensitivity and low background for elements of interest. 
We used ICP-MS analysis to determine the specific accumulation 
of certain elements in organs or tissues of 30 marine organisms. 


21805 (PNL-SA-—1 8876, pp. 299-301) Concentration of tech- 
netium by marine organisms. Koyanagi, T. (National Institute of 
Radiological Sciences, Ibaraki (Japan)); Suzuki, Y.; Nakamura, R.; 
Nakahara, M. Pacific Northwest Lab., Richland, WA (USA). 1990. 
(CONF-891053-: 28. Hanford life sciences symposium on environ- 
mental monitoring, restoration and assessment: what have we 
learned?, Richland, WA (USA), 16-19 Oct 1989). In Environmental 
monitoring, restoration and assessment: What have we leamed?. 
340p. Order Number DE91004883. Source: OSTI; NTIS; INIS. 

Accumulation and excretion of technetium by marine organisms 
were observed in radioisotope tracer experiments to determine 
concentration factors for estimating radiation dose to humans from 
radioactive pollution of marine environments. Marine fish, crus- 
taceans, mollusks, echinoderms, and seaweeds were reared in sea 
water labeled with "Tc to observe uptake from sea water. The 
organisms were then transferred into unlabeled sea water for depu- 
ration experiments. Concentration factors were calculated from 
uptake and excretion rates. Also considered was the contribution of 
food-chain transfer of technetium, observed by administering la- 
beled seaweeds to mollusks or echinoderms. Low accumulations 
were shown by fish, crustaceans, pelecypods and cephalopods, 
whereas high concentration factors were observed in gastropods 
and seaweeds. Species specificity or specific accumulation in spe- 
cial organs or tissues was not evident except in seaweed, where 
the difference was clearly species-associated. Relatively high rates 
of technetium retention were observed in the organisms adminis- 
tered labeled seaweed. The higher concentrations observed in 
gastropods, compared to those in pelecypods, were thought to re- 
sult from different feed habits. The adaptability of some species as 
indicator organisms for monitoring ®°Tc in sea water was recog- 
nized, but the contribution of technetium to radiation dose was 
considered insignificant. 


21806 (PNL-SA-19398) Studies of workers exposed to low 
doses of external radiation. Gilbert, E.S. Pacific Northwest Lab., 
Richland, WA (USA). Apr 1991. 37p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 
9104252-1: Inhalation Toxicology Research (ITR) meeting, 
Albuquerque, NM (USA), 19 Apr 1991). Order Number 
DE91012489. Source: OSTI; NTIS; INIS; GPO Dep. 

Currently, several epidemiologic studies of workers who have 
been exposed occupationally to low levels of radiation are being 
conducted, and include studies of workers in the United States, 
Great Britain, and Canada involved in the production of both de- 
fense materials and nuclear power. This paper focuses on studies 
that evaluate the possible adverse effects resulting from external 
exposure to radiation. The radiation risk estimates that have been 
used to establish radiation protection standards for workers and 
others have been obtained mainly from studies of persons exposed 
at high doses and dose rates. However, questions remain with re- 
gard to the extrapolation process that has been necessary for 
estimating low-level radiation risks. Occupational studies provide a 
direct assessment of risk based on data on persons exposed at 
the actual levels of interest. If current risk estimates are correct, 
these studies have very little chance of detecting risk, but can still 
be used to provide useful upper limits on risks. The studies are 
also adequate to detect serious underestimation of risks. 36 refs., 
3 figs., 3 tabs. 


21807 (PNL-SA-19443) Microbeam studies of the sensitiv- 
ity of structures within living cells. Braby, L.A. Pacific Northwest 
Lab., Richland, WA (USA). May 1991. 32p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO6-76RL01830. (CONF- 
9105197-1: Scanning microscopy meeting, Bethesda, MD (USA), 
3-9 May 1991). Order Number DE91012927. Source: OSTI; NTIS; 
GPO Dep. 
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Determining the biological effects of low doses of high LET radi- 
ation is complicated by the stochastic nature of charged-particle 
interactions. Populations of cells exposed to very low doses con- 
tain a few cells which have been hit by a charged particle, while 
the majority of the cells receive no radiation damage. At somewhat 
higher doses, a few cells receive two or more events. We have de- 
veloped a special irradiation facility at PNL to control the actual 
number of charged-particle tracks that pass through cell nuclei. 
This approach can be used to investigate the effects of the interac- 
tion between irradiated and unirradiated cells in an organized 
system, as well as to study the effects of spatial and temporal dis- 
tribution of radiation damage within single cells. We expect that this 
approach will lead to a better understanding of the mechanisms of 
high LET radiation effects. 11 refs., 11 figs. 


21808 (RERF-TR-8-90) Hyperparathyroidism among 
atomic bomb survivors in Hiroshima, 1986-88. Fujiwara, Saeko; 
Ezaki, Haruo; Sposto, R.; Akiba, Suminori; Neriishi, Kazuo; 
Kodama, Kazunori; Hosoda, Yutaka; Shimaoka, Katsutaro; Yoshim- 
itsu, Kengo. Radiation Effects Research Foundation, Hiroshima 
(Japan). Oct 1990. 15p. Order Number DE91790975. Source: 
OSTI; NTIS (US Sales Only); INIS. 

During the two-year period from August 1986 to July 1988, the 
prevalence of hyperparathyroidism (HPT) was determined among 
A-bomb survivors and unexposed control subjects in Hiroshima. 
The diagnosis of HPT was determined biochemically, based upon 
the presence of consistent hypercalcemia and elevated serum 
parathyroid hormone levels. Among a population of 4,675 individu- 
als (1,527 males, 3,148 females), primary HPT was diagnosed in 
22 (3 males, 19 females). Of these, 8 underwent surgery, of whom 
6 had a single parathyroid adenoma and 2 had parathyroid hyper- 
plasia. HPT was more prevalent among the A-bomb survivors who 
received higher radiation doses (p <.001 for linear trend). The 
prevalence rates predicted from the model were 0.204% (+-0.094%) 
at 0 Gy and 0.893% (+-0.237%) at 1 Gy. The background rate of 
HPT did not differ significantly by sex or by age at the time of the 
bombing, although the effect of radiation exposure was greater for 
individuals exposed at a younger age (p <.01). (author). 


21809 (RERF-TR-9-89) Reliability of soluble IL-2 receptor 
measurements obtained with enzyme-linked immunosorbent 
assay. Akiyama, Mitoshi; Takaishi, Masatoshi; Murakami, Yoshie; 
Ueda, Ryuzo; Yamakido, Michio; Tsubokura, Tokuo. Radiation Ef- 
fects Research Foundation, Hiroshima (Japan). Sep 1989. 13p. 
Order Number DE91790843. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Using an enzyme-linked immunosorbent assay (ELISA), human 
soluble interleukin-2 receptors (IL-2R) were measured in the serum 
of patients with various autoimmune system diseases. To study the 
sensitivity and specificity of the assay, soluble IL-2Rs were 
measured in the culture supernatants and in the cell extracts of pe- 
ripheral blood mononuclear cells activated with phytohemagglutinin 
(PHA), purified protein derivative of tuberculin, and allogeneic lym- 
phocytes, as well as in the serum of patients with various collagen 
diseases. The results correlated well with reports from other labo- 
ratories. For example, when stimulated by PHA, the greatest 
amount of soluble IL-2Rs was produced at the fastest rate. In addi- 
tion, soluble IL-2R levels in the serum of collagen disease patients 
were significantly higher than those in healthy persons, who them- 
selves exhibited low levels of detectable soluble IL-2Rs. It is hoped 
that reliable ELISA measurements of soluble IL-2Rs in the serum 
of atomic bomb survivors will assist in the interpretation of data 
collected during the work described in RP 2-87, a study of autoim- 
munity and autoimmune diseases in the Adult Health Study. 
(author). 


21810 (RERF-TR-20-89) Estimating spontaneous mutation 
rates at enzyme loci in Drosophila melanogaster. Mukai, Terumi 
(Kyushu Univ., Fukuoka (Japan). Faculty of Science); Yamazaki, 
Tsuneyuki; Harada, Ko; Kusakabe, Shin-ichi. Radiation Effects Re- 
search Foundation, Hiroshima (Japan). Apr 1990. 13p. Order 
Number DE91791008. Source: OSTI; NTIS (US Sales Only); INIS. 

Spontaneous mutations were accumulated for 1,620,826 allele- 
generations on chromosomes that originated from six stem second 
chromosomes of Drosophila melanogaster. Only null-electromorph 
mutations were detected. Band-electromorph mutations were not 





found. The average rate of null-electromorph mutations was 2.71 x 
10-5 per locus per generation. The 95% confidence interval (in) 
was 1.97 x 10-5 < pn <3.64 x 10-5 per locus per generation. 
The upper 95% confidence limit of the band-electromorph mutation 
rate (ug) was 2.28 x 10-® per locus per generation. It appeared 
that null mutations were induced by movable genetic elements and 
that the mutation rates were different from chromosome to chromo- 
some. (author). 
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21811 (DOE/ER/13214-5) Effects of freezing and cold ac- 
climation on the plasma membrane of isolated protoplasts. 
Steponkus, P.L. Cornell Univ., Ithaca, NY (USA). Dept. of Soil, 
Crop and Atmospheric Sciences. [1991]. 9p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG02-84ER13214. 
Order Number DE91012640. Source: OSTI; NTIS; GPO Dep. 

The principal goal of our program is to provide a mechanistic un- 
derstanding of the cellular and molecular aspects of freezing injury 
and cold acclimation from a perspective of the structural and func- 
tional integrity of the plasma membrane — the primary site of 
freezing injury in winter cereals. Our immediate goals are (1) to pro- 
vide an understanding of the mechanism by which freeze-induced 
dehydration affects the formation of aparticulate domains and 
lamellar-to-hexagonal,, phase transitions in the plasma membrane 
of NA protoplasts, (2) to characterize the cellular and molecular 
mechanisms by which cold acclimation and cryoprotectants pre- 
clude or diminish these alterations in the plasma membrane of 
ACC protoplasts and (3) to elucidate the molecular basis for the le- 
sion that limits the maximum freezing tolerance of cokd-acclimated 
winter rye and which is believed to be the formation of domains of 
interdigitated lipids in the Lg phase. This past year our efforts have 
included (a) characterization of the ultrastructural changes in the 
plasma membrane that are associated with freezing injury of proto- 
plasts isolated from cold-acclimated rye leaves; (b) determinations 
of the hydration characteristics of plasma membrane lipids and 
model lipid mixtures, including the thermal dependence of the hy- 
dration characteristics; (c) studies of dehydration-induced phase 
transitions and demixing in model systems of plasma membrane 
lipids; (d) differential scanning calorimetry studies to determine the 
amount of freezable/unfreezable water that is associated with 
lipids; and (e) preliminary cryo-SEM observations of in situ ice for- 
mation in rye leaves. 11 refs. 
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Refer also to citation(s) 20350, 20671, 21542, 21545, 21550, 
21567, 21568, 21611, 21616, 21623, 21646, 21683, 21706, 21788, 
21799 
21812 (ANL/CP-71887) Stochastic model for estimating 
personal exposures in contaminated bulidings at Supertund 
sites. Fingleton, D.J. (Argonne National Lab., IL (USA)); Mac- 
Donell, M.M.; Oezkaynak, H.; Butler, D.A.; Xue, Jianping. Argonne 
National Lab., IL (USA). [1991]. 13p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910659-26: 84. annual meeting and exhibition of the Air and 
Waste Management Association (AWMA), Vancouver (Canada), 
16-21 Jun 1991). Order Number DE91014019. Source: OSTI; 
NTIS; GPO Dep. 

A hazardous waste site can pose threats to human health via 
transport of on-site contaminants through environmental media to 
human receptors. The US Environmental Protection Agency (EPA) 
has developed a framework for assessing these potential threats in 
order to support Supertund cleanup decisions on the basis of risk. 
Cleanup activities are currently being conducted by the US Depart- 
ment of Energy (DOE) at a contaminated site consisting of a 
chemical plant area that has been inactive for more than 20 years 
and a noncontiguous quarry that was used for waste disposal. An 
integral part of the CERCLA/NEPA process is the preparation of a 
comprehensive baseline assessment of human health and environ- 
mental impacts to support decision making for site cleanup. This 
paper focuses on one component of the baseline assessment pre- 
pared for the site in order to highlight the potential effects on 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5603 Chemicals Metabolism and Toxicology 


exposure estimates that result from varying the exposure assump- 
tions. This component is the characterization of human health risks 
associated with potential exposure to PCBs in one of the contami- 
nated buildings. Because of the heterogeneous nature of the PCB 
contamination, a stochastic approach was used to account for the 
variability in possible exposures. This paper describes the mathe- 
matical model that was used to quantify human exposures and 
risks associated with ingestion, inhalation, and dermal absorption 
of PCBs in air, dust, and spills on floors and benches in the build- 
ing. The model explicitly accounts for contaminant heterogeneity 
and simulates the movement of a person through several microen- 
vironments within the building. 23 refs., 2 figs., 1 tab. 


21813 (DOE/ER-0484P, pp. 90-91) New assay kit can mee- 
sure very low levels of cadmium: Blood cadmium assay kit. 
USDOE Office of Energy Research, Washington, DC (USA). Jan 
1991. In Technology ’90. Accomplishments in technology transfer 
from DOE and its laboratories. 192p. Order Number DE91005072. 
Source: OSTI; NTIS; INIS. 

Researchers believe that monitoring cadmium concentrations in 
the body is critically important because adverse responses are be- 
ing observed at low levels of exposure to that heavy metal. The 
body retains cadmium for a long time, and its toxic effects are cu- 
mulative. Scientists at Argonne National Laboratory (ANL) have 
developed a method of monitoring cadmium by removing the un- 
wanted salt background and concentrating the cadmium. The 
Blood Cadmium Assay Kit is a highly sensitive procedure for ana- 
lyzing blood, plasma, or urine. The new procedure concentrates 
the cadmium in body fluids into a very small volume, and sepa- 
rates cadmium, zinc, and possibly mercury from nearly all other 
elements that make the analysis of cadmium extremely difficult. 
Concentrating cadmium allows an accurate and precise measure- 
ment to be made at concentrations less than 0.5 parts per billion. 
The kit is at least 10 times more sensitive than the best assay pro- 
cedure currently available. 


21814 (DOE/ER—-0484P, pp. 77-78) Studying biochemistry 
of microbial processes in extreme environments: Biotechno- 
logical applications. USDOE Office of Energy Research, 
Washington, DC (USA). Jan 1991. In Technology '90. Accomplish- 
ments in technology transter from DOE and its laboratories. 192p. 
Order Number DE91005072. Source: OSTI; NTIS; INIS. 

Selected groups of microorganisms are capable of solubilizing 
natural metal salts, while others can live in acidic, high- 
temperature, and high-pressure environments. Such acidophilic 
and thermophilic organisms possess properties that make them 
suitable candidates for industrial processes. Studies of 
detoxification and recovery of metals by means of acidophilic mi- 
croorganisms are focusing on removal of metals from byproducts 
and wastes produced by geothermal power plants. The feasibility 
of developing a detoxification biotechnology based on microbial 
processes has already been demonstrated. This new biotechnology 
is also applicable to other residues of geological origin with compa- 
rable geochemistry. Concurrent exploratory studies are aimed at 
concentration and recovery of metals from dilute aqueous solu- 
tions. In this area, combinations of chemical and biochemical 
processes serve as the basis of new biotechnologies. 


21815 (DOE/EV/04580—4) impact of particulate pollutant 
metals on larval and adult bivaive molluscs: Progress report, 
August 1, 1981-March 1, 1983. Gilbert, T.R. (New England 
Aquarium Corp., Boston, MA (USA)); Robinson, W.E.; Morse, M.P. 
New England Aquarium Corp., Boston, MA (USA). 25 Oct 1982. 
103p. Sponsored by USDOE, Washington, DC (USA). DOE Cor- 
tract AC02-77EV04580. Order Number DE91012176. Source: 
OSTI: NTIS; GPO Dep. 

Our investigations of the effects of pollutants on bivalve molluscs 
have continued with studies with in the following areas: bioaccu- 
mulation of trace metals in adult sea scallops exposed to dissolved 
and particulate forms of the metals, SEMEDXA studies of 
phosphoritic concretions in the kidneys of adult sea scallops (Pla- 
copecten magelianicus), documentation of the normal embryonic 
and larval development, including shell formation, in surf clams 
(Spisula solidissima), evaluation of the toxicity of dissolved silver to 
the gametes and larvae of surf clams at several stages of develop- 
ment, and examination of the effects of turbid suspensions on the 
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feeding efficiency of larval Mercenaria mercenaria. The overall goal 
of our work is twofold. First, we are striving to gain an understand- 
ing of the pathways by which metals are transported within bivalve 
molluscs. The production of metallothioneins and metal-rich inor- 
ganic concretions have been documented for a number of bivalves. 
The ways in which of metal-rich matrices in membrane-limited vesi- 
cles as an intermediate step, is one area of investigation. Second, 
we are examining the relative sensitivities of the gamete and of 
early life stages of these organisms to stresses induced by expo- 
sure to energy-related pollutants. 46 refs., 12 figs., 8 tabs. 


21816 (KFK-PEF—-76) Open top chamber experiments at 
Edeilmannshof. 1st report. Hampp, R.; Jaeger, H.J.; Mander- 
scheid, R.; Reinhardt, W. (comps.). Kernforschungszentrum 
Karlsruhe GmbH (Germany, F.R.). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Jan 1991. 286p. (in German). Order Number DE91785671. 
Source: OSTI; NTIS (US Sales Only). 

The report comprises an introductory lecture on Edelmannshof 
research activities and their preliminary results as well as 9 sepa- 
rate papers. 8 of these have been recorded as separate entries in 
the database. (MG). 


21817 (KFK-PEF—76, pp. 31-73) Investigations on spruce 
trees in a diseased forest area with exclusion of gaseous pol- 
lutants in open-top chambers. Hoyer, V. (Hohenheim Univ., 
Stuttgart (Germany, F.R.). Inst. fuer Landeskultur und 
Pflanzenoekologie); Seufert, G.; Roser, S.; Arndt, U. Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
hattung (PEF). Jan 1991. (In German). Contract PEF 86/014/1A. In 
Open top chamber experiments at Edelmannshof. 1st report. 286p. 
Order Number DE91785671. Source: OSTI; NTIS (US Sales Only). 

During the experiment the climate was featured of very mild win- 
ters with low SOz-pollution as well as of above-average warm 
summers with frequent drought and periodically high ozone con- 
centrations. The exclusion rate for SO., NOz and O, in chambers 
with charcoal filtered air was more than 75% in comparison with 
ambient air. The investigation on site conditions shows no differ- 
ence between chambers and ambient of climatic and edaphic 
parameters, significant differences in temperture or relative humid- 
ity only occur in case of extreme weather conditions. The enclosing 
of the spruce trees in foil causes unreasonable deposition condi- 
tions by changing the air stream and excluding wind. Radiation 
conditions also are worse in comparison to outside and might be 
the reason for the higher needle loss in the lower treetop of the 
chamber trees. The measurement of needle and twig surfaces 
shows significant distinctions between the single spruces without 
possible conclusion on treatment effects. These results however 
give a useful support for investigations on quantitative deposition 
and leaching. (orig.) With 16 figs., 13 refs. 


21818 (KFK-PEF—-76, pp. 75-105) Water-, needie- and soil- 
analytical investigations as part of the experiments with open 
top chambers at Edelmannshoft/Welzheim torest. Evers, F.H. 
(Forstliche Versuchs- und Forschungsanstalt Baden-Wuerttemberg, 
Freiburg im Breisgau (Germany, F.R.)); Seufert, G. Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
hakung (PEF). Jan 1991. (In German). Contract PEF 85/012/1A. In 
Open top chamber experiments at Edelmannshof. 1st report. 286p. 
Order Number DE91785671. Source: OSTI; NTIS (US Sales Only). 

The study focused on mineral flow rates in waters passing 
spruce canopies as possible indicators for pollutant deposition and 
mineral leaching; elemental concentrations in needles, soil and soil 
water were analyzed as well. After more than three years continu- 
ous monitoring of weekly mineral flow rates in rain and throughfall, 
taking into consideration the elemental concentrations in needles, 
soil and soil water, the results can be summarized as follows: 
Compared to trees in charcoal filtered air, the fluxes of man- 
ganese, calcium and magnesium per canopy surface were always 
enhanced in ambient air, the effects were more pronounced in win- 
ter than in summer seasons. The concentrations and fluxes were 
strongly correlated to sulfate. Potassium was only related to dis- 
solved organic carbon (DOC). The needle of soil analysis indicated 
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that the elevated leaching rates of nutrient cations were compen- 
sated by root uptake. Ozone episodes did not directly affect the 
leaching rates. The driving force for the leaching process was sul- 
fur deposition, weather conditions which prolongated canopy 
wetting amplified the effects. (orig/MG) With 8 figs., 37 refs. 


21819 (KFK-PEF—76, pp. 1-29) Comprehensive description 
of the research activites at the Edelmannshof site and prelimi- 
nary results. Manderscheid, R.; Hampp, R.; Jaeger, HJ. 
Kernforschungszentrum Karlsruhe GmbH (Germany, F.R.). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Jan 1991. (In German). In Open top chamber 
experiments at Edelmannshof. 1st report. 286p. Order Number 
DE91785671. Source: OSTI; NTIS (US Sales Only). 

A possibility to study the effects of airborne pollutants apart from 
other site specific factors offer open top chamber experiments. At 
the location Edeimannshof these chambers are constructed in such 
a way that about 20-year-old spruce trees (Picea abies (L). Karst.) 
can be fumigated with either untreated or charcoal-filtered ambient 
air. This approach (trees in chambers including or largely free of 
air pollutants such as SOz, O3 or NO,; trees outside chambers at 
the same location) delivers the basis for a wide variety of histologi- 
caV/histochemical and _ physiological/biochemical investigations. 
These are focused on needles (photosynthesis and metabolism in 
a very broad sense; status of antioxidatively acting systems; levels 
of phytohormones; nitrogen metabolism including enzyme activities, 
recognized as indicators of stress). These projects are comple- 
mented by vitality studies concerning the root system of the 
respective tree roots, (degree of mycorrhization), and by investiga- 
tions into the input/output of ions and organic compounds (dry/wet 
deposition, throughfall, canopy leaching). (orig/MG). 


21820 (KFK-PEF—-76, pp. 107-138) Ecophysiological mes- 
surements on pollutant stressed trees OTC-Edelmannshof. 
Schweizer, B. (Hohenheim Univ., Stuttgart (Germany, F.R.). Inst. 
fuer Landeskultur und Pflanzenoekologie); Arndt, U.; Schnecken- 
burger, H. Kernforschungszentrum Karlsruhe GmbH (Germany, 
F.R.). Projekt Europaeisches Forschungszentrum fuer Massnabh- 
men zur Luftreinhaltung (PEF). Jan 1991. (in German). Contract 
PEF 87/009/1A. In Open top chamber experiments at Edel- 
mannshof. 1st report. 286p. Order Number DE91785671. Source: 
OSTI; NTIS (US Sales Only). 

In 1988 and 1989 comparative ecophysiological measurements 
were carried out on healthy looking spruce trees growing in open- 
top-chambers with charcoal-filtered and ambient air on natural site. 
One part of our studies was the determination of photosynthesis, 
transpiration and needle water potential under normal ambient con- 
ditions. Further to this, measurements for characterization the 
performance of photosynthetic apparatus were carried out by stud- 
ies of light and CO. response curves. The results of the diurnal 
course measurements performed in the year 1989 which was fea- 
tured of drought and episodes of high ozone concentrations showed 
a lower net photosynthesis rate of spruces growing in not-filtered 
air. This was not generally correlated with closing of stomata. Also 
these trees showed a marked increase of respiration in the night. 
The analysis of light and CO. saturation curves indicate possible 
damages of mesophyll. (orig.) With 14 figs., 3 tabs., 19 refs. 


21821 (KFK-PEF-76, pp. 139-161) Open top chamber stud- 
jes on the thylacoid membrane (P-700 and cytochrome-f) in 
spruce trees. Wild, A. (Mainz Univ. (Germany, F.R.). Inst. fuer All- 
gemeine Botanik); Flammersfeld, U. Kernforschungszentrum 
Karlsruhe GmbH (Germany, F.R.). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhattung (PEF). 
Jan 1991. (In German). Contract PEF 88/003/1A. In Open top 
chamber experiments at Edelmannshof. 1st report. 286p. Order 
Number DE91785671. Source: OSTI; NTIS (US Sales Only). 
Needles of 20-year-old spruce trees (Picea abies [L.] Karst.) 
were used for the experiments. The trees of the first group had 
been in the chambers since July 1986, the trees of the second 
group since June 1987. Each group comprised six symptom-free 
spruce trees, i.e. two in clean air chambers, two in ambient-air 
chambers, and two field controls. The highest levels of P-700 were 
recorded in the needles of the pure air chamber trees. P-700 levels 
were significantly lower both in the trees in the ambient-air cham- 
bers and in the field controls. The level of cytochrome-f was 





significantly lower in the trees exposed to ambient air as compared 
with the pure air chamber trees, but significantly higher in the open 
field controls. The P-700/cytochrom f ratio was nearly the same for 
both types of chambers but significantly lower in the open field 
controls than in the ambient air trees. The reduction of P-700 and 
cytochrome-f levels in the 2-year-old needles of ambient air cham- 
ber trees can be explained in terms of higher pollutant exposure, 
while the higher levels of cytochrome-f and the smaller ratio of 
P-700 to cytochrome-f is assumed to be due to the dimmer light in- 
side the chambers. (orig /MG) With 9 figs., 29 refs. 


21822 (KFK-PEF—76, pp. 163-172) Investigation of the 
phosphoenol-carboxylase activity and the levels of soluble 
proteins. Wild, A. (Mainz Univ. (Germany, F.R.). Inst. fuer Allge- 
meine Botanik); Tietz, S. Kernforschungszentrum Karlsruhe GmbH 
(Germany, F.R.). Projekt Europaeisches Forschungszentrum fuer 
Massnahmen zur Luftreinhaltung (PEF). Jan 1991. (In German). 
Contract PEF 88/003/1A. In Open top chamber experiments at 
Edelmannshof. 1st report. 286p. Order Number DE91785671. 
Source: OSTI; NTIS (US Sales Only). 

The activity of the enzyme PEPC and the concentration of solu- 
ble proteins were determined in spruce needles. The trees were 
sited in clean air chambers or ambient air chambers, plus some 
open field controls. Needles of the year 1988 were sampled eight 
times from their first appearance in May 1988 through October 
1989. In the case of one-year-old needles, PEPC activities were 
lower for the trees in ambient air chambers, while the situation was 
reversed in the case of two-year-old needles. With the exception of 
the needies sampled in May 1988, the trees sited in open air have 
significantly higher PECP activities than the trees in ambient air 
chambers. With the exception of the samples of May and October 
1989, the pure air chamber trees have lower leveis of soluble pro- 
teins than the ambient air chamber trees. The differences are 
greater for the one-year-old needles than for the two-year-old nee- 
dies. There are no clear differences between the soluble protein 
levels of ambient air chamber trees and spruce sited in open fields. 
(orig./MG) With 3 figs., 17 refs. 


21823 (KFK-PEF—-76, pp. 173-199) Open top chamber ex- 
periment ‘Edelmannshof’: Determination of biochemical 
parameters in needles trom Norway spruce fumigated with un- 
filtered or charcoabfiltered air in comparison to untreated 
trees. Hampp, R. (Tuebingen Univ. (Germany, F.R.). Abt. 
Biochemie der Pflanzen); Egger, B.; Einig, W.; Weidmann, P. Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
hattung (PEF). Jan 1991. (in German). In Open top chamber 
experiments at Edelmannshof. 1st report. 286p. Order Number 
DE91785671. Source: OSTI; NTIS (US Sales Only). 

Lyophilized needie homogenates, obtained from about 20-year- 
old spruce trees (Picea abies (L.) Karst.) were biochemically 
characterized in relation to the environmental conditions and their 
modification (Edeimannshof, Welzheimer Forst). The respective 
trees (2 for each treatment) were either kept in open-top-chambers 
and fumigated with unfiltered or charcoal-filtered ambient air, or 
were experimentally not affected. Biochemical parameters assayed 
were intermediates of energy (adenine and pyridine nucleotides) 
and carbohydrate metabolism (here we focus on the regulation of 
carbon partitioning between starch and sucrose). Results obtained 
up till now with needie samples collected since April 1987 do not 
show larger treatment-dependent differences in pool sizes for most 
compounds. The only exception is a tendency towards increases in 
both ratios of the ATP/ADP and the redox status in trees contacted 
with ambient air. Due to the short experimental period and the low 
levels of air pollutants we will extend this biochemical recording. 
(orig.) With 16 figs., 1 tab., 5 refs. 


21824 (KFK-PEF-76, pp. 201-229) Biochemical and physio- 
logical investigations to detect effects of air pollutants on 
spruce in open-top-chambers. Manderscheid, R. (Giessen Univ. 
(Germany, F.R.). Inst. fuer Pflanzenoekologie); Jaeger, H.J. Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Jan 1991. (In German). Contract PEF 87/002/1A. In 
Cpen top chamber experiments at Edelmannshof. 1st report. 286p. 
Order Number DE91785671. Source: OSTI; NTIS (US Sales Only). 
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At the Edelmannshof site in the Swabian-Frankonian-Forest se- 
lected physiological parameters of twelve spruce trees (Picea 
abies), kept in open-top-chambers with filtered and non-filtered air, 
have been studied from 1987 till 1989 to evaluate the impact of 
ambient air pollutants on spruce. In autumn 1987 ascorbate con- 
tent and the activity of ascorbate specific peroxidase and glutamine 
synthetase were found to be elevated in the non-filtered chambers. 
However these effects, which continued partly and at a lower level 
till 1989, are explained to result from differences in the nitrate sup- 
ply in the soil. During early summer 1989 peroxidase activity and 
spermine content increased in the non-filtered chambers. These 
effects probably result from ozone, because photosynthetic gas ex- 
change measured by another research group was also different, 
and ozone load in 1989 was the highest during the whole running 
period of the project. Concomitant studies on possible chamber 
effects yielded some early responses (content of ascorbate, glu- 
tathione, sulfur) and some later effects (activities of giutamate 
dehydrogenase, ascorbate specific peroxidase; glutamate/glutamine 
ratio, content of polyamines). These findings are supposed to indi- 
cate an adaptation of the chamber trees to the reduced light 
conditions, which is confirmed by results on the metabolic behav- 
iour of the upper and lower parts of the crown. The results on the 
activity of ascorbate specific peroxidase are discussed in connec- 
tion with the function of this enzyme and the data of the 
components of N metabolism (protein, glutamate dehydrogenase, 
glutamine synthetase and amino acids) were compared in relation 
to the different nitrate supply. (orig.) With 15 figs., 7 tabs., 45 refs. 


21825 (KFK-PEF—-76, pp. 231-264) Changes of plant hor- 
mone levels in conifers subjected to immissions. Christmann, 
A. (Hohenheim Univ., Stuttgart (Germany, F.R.). inst. fuer Botanik); 
Frenzel, B. Kerntorschungszentrum Karisruhe GmbH (Germany, 
F.R.). Projekt Europaeisches Forschungszentrum fuer Massnah- 
men zur Luftreinhaltung (PEF). Jan 1991. (In German). Contract 
PEF 88/009/1A. In Open top chamber experiments at Edel- 
mannshof. 1st report. 286p. Order Number DE91785671. Source: 
OSTI; NTIS (US Sales Only). 

Effects caused by a reduction of immissions on the phytohor- 
mone balance in needles of conifers (ethyiene, measured as ACC 
and MACC, abscisic acid and indole-3-acetic acid) were investi- 
gated at the sites 'Edeimannshof’ in the Welzheimer Wald, some 
thirty kilometers to the east of Stuttgart (open-top chambers) and 
"Stoeckerkopf in the Northern Black Forest (under strong 
SO>-impact until autumm 1987). At the 'Edelmannshof’, the conse- 
quences of the reduced impact of immissions on the phytohormone 
balance of young spruce trees cannot be differentiated reliably 
from individual differences between the trees investigated, due to 
the fact that there the phytohormones mentioned were investigated 
during one year only. At the site ‘Stoeckerkopf’ the results point to 
a different behaviour of |AA-contents in needles of trees formerly 
subjected to SO2-immissions and trees subjected to influences 
causing forest decline. This corroborates former results of AbA in- 
vestigations. A method tor determining of !AA-contents in needies 
from fir (Abies alba Mill.) and spruce (Picea abies Karst.) is pre- 
sented. (orig.) With 13 figs., 22 refs. 


21826 (ORNL/M-1426) Biological (molecular and cellular) 
markers of toxicity: Semi-annual technical progress report No. 
5, October 1, 1990—March 30, 1991. Shugart, L.R. Oak Ridge Na- 
tional Lab., TN (USA). 1 Apr 1991. 55p. Sponsored by Department 
of Defense, Washington, DC (USA). DOE Contract AC95- 
840R21400. Order Number DE91013546. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this study is to evaluate the use of the Japan- 
ese Medaka (Oryzias latipes) as a predictor of genotoxicity 
following exposure to carcinogens. The early molecular events as- 
sociated with genotoxicity in Medaka tissues following exposure to 
known carcinogens will be investigated. The primary endpoint for 
most small fish carcinogenesis studies is histopathogenic identifica- 
tion of a neoplastic lesion. Such lesions usually occur in the liver, 
and histogenesis of liver neoplasms in fish is similar to that in ro- 
dents. Because of the latent period between initial contact with 
chemical agents in the environmental and subsequent expression 
of deleterious effects, development of sensitive assays for detec- 
tion and estimating early exposure is needed. Carcinogen-induced 
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DNA damage will be assessed as a possible measure of severity 
of exposure, correlated with activation of liver enzymes. 6 refs., 2 


figs., 1 tab. 


57 HEALTH AND SAFETY 
Refer also to citation(s) 20464, 21499, 21654, 22308 


21827 (DOE/EH-0179) Health assessments and other activ- 
ities of the Agency for Toxic Substances and Disease Registry 
(ATSDR). USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (USA). Office of Environmental Guidance. 
Mar 1991. 54p. Sponsored by USDOE, Washington, DC (USA). 
Order Number DE91013160. Source: OSTI; NTIS; GPO Dep. 

The purpose of this memorandum is provide Department of 
Energy (DOE) Field Organizations having line management re- 
sponsibilities for the conduct of environmental restoration activities 
with information of ATSDR _ responsibilities and activities at 
Departmental facilities subject to response actions under the Com- 
prehensive Environmental Response Compensation and Liability 
Act (CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act (SARA), or corrective actions under the Re- 
source Conservation and Recovery Act (RCRA). ATSDR’s duties 
include: (1) establishing registries of disease and exposure at sites 
having releases of hazardous substances; (2) when necessary, 
providing medical care and testing of exposed persons; (3) devel- 
oping toxicological profiles on hazardous substances: (4) 
maintaining lists of areas closed to public; (5) researching the rela- 
tionship between exposure to toxic substances and illness: (6) 
conducting health assessments; (7) responding to petition to con- 
duct a health assessment (anyone may petition ATSDR to pertorm 
a health assessment); (8) developing educational materials regard- 
ing toxic substances for use by health professionals. 


21828 (DOE/ER/60864—2) Committee on Radiation Epi- 
demiological Research Programs: Progress report, April 1, 
1990—March 31, 1991. Ellett, W.H. National Research Council, 
Washington, DC (USA). Board on Radiation Effects Research. Mar 
1991. 9p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG05-89ER60864. Order Number DE91013149. Source: 
OSTI; NTIS; GPO Dep. 

The full committee had three meetings during this reporting pe- 
riod. The first meeting was devoted to hearing views from other 
agencies on sharing health data and using social security records 
in epidemiology. Preliminary plans for the design of the Compre- 
hensive Epidemiological Data Resource (CEDR) were discussed at 
a subcommittee meeting. Drafts of the first scientific report to DOE 
were discussed at the second committee meeting. This report was 
published on December 28, 1990, and about 200 copies have 
been distributed. Four new committee members were added on 
January 9, 1991, and a listing of the current committee member- 
ship is provided. The first committee meeting to be held after 
transfer of epidemiological studies from DOE to DHHS was held on 
February 15, 1991. In the next funding period, the committee will 
address problems of public access to CEDR while maintaining data 
security. The committee will also advise DOE on research priorities 
for the epidemiological studies transferred to DHHS. 


21829 (PNL-7701) Evaluation of P-101 course “Orientation 
to Occupational Safety Compliance in DOE” taught in Rich- 
land, Washington, April 2, 1991—April 12, 1991. Vinther, R.W. 
Pacific Northwest Lab., Richland, WA (USA). May 1991. 2p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. Order Number DE91013281. Source: OSTI; 
NTIS; GPO Dep. 

This report summarizes trainee evaluations for the DOE Safety 
Training Institute’s course, “Orientation to Occupational Safety 
Compliance in DOE,” which was conducted April 2, 1991—April 12, 
1991 at Richland, Washington. The first part of the report summa- 
rizes the quantitative course evaluations that trainees provided 
upon completion of the course and provides a transcript of the 
trainees’ written comments in Appendix A. The second part sum- 
marizes results from the trainee knowledge survey and the final 
examination designed to measure the knowledge gained from the 
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course. The third part of the report summarizes course modifica- 
tions and recommendations for improvement. Numeric course 
ratings were generally positive and show that the course material 
and instruction was very effective. Written comments supported the 
positive numeric ratings. The course content and knowledge gained 
by the trainees exceeded most of the students’ expectations of the 
course. Examination results on the final examination showed a vast 
improvements from the scores on the trainee knowledge survey 
(pre-test) that was administered on the first day of the class. 


21830 (PNL-SA-18686) Recommended guidelines for man- 
aging hazards assessment software at emergency operations 
centers. Probasco, K.M.; Stephan, E.G. Pacific Northwest Lab., 
Richland, WA (USA). Apr 1991. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO6-76RL01830. (CONF- 
910434-3: 3. topical meeting on emergency preparedness and 
response, Chicago, IL (USA), 16-19 Apr 1991). Order Number 
DE91012488. Source: OSTI; NTIS; GPO Dep. 

Many emergency operation centers are using computer software 
for analyzing hazardous events or for planning emergency pre- 
paredness response in support of hazardous events. Whenever 
risks or consequences of risks are being calculated, an intensive 
look at the quality of the software is merited. Thus, it is imperative 
for emergency operation center managers to have a standard set 
of guidelines and/or recommendations for the use and control of 
software software, programs or codes used in hazards assess- 
ment. This paper provides a management pian outline for selecting 
and maintaining hazards assessment software. The solution pre- 
sented in this paper provides guidelines, which can aid the 
emergency operations center manager in the selection and mainte- 
nance of hazards assessment software used for emergency 
planning or response. These guidelines will prompt her or him to 
ask questions that may never have been considered and will offer 
insights for software validity. This outlined plan applies to all emer- 
gency operation centers that use software for planning emergency 
response or analyzing hazardous events in. progress. 1 ref. 
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Refer also to citation(s) 19581, 19705, 19709, 19710, 19719, 
19736, 19770, 19777, 19798, 19806, 19807, 20113, 20211, 20279, 
21480, 21518, 21600, 21601, 21606, 21649, 21853 


21831 (CONF-910435-73) “Arf*Ar taster fusion and K-Ar 
ages from Lathrop Wells, Nevada, and Cima, California: The 
age of the latest volcanic activity in the Yucca Mountain area. 
Turrin, B.D. (Geological Survey, Menlo Park, CA (USA)); Cham- 
pion, D.E. Geological Survey, Menlo Park, CA (USA). [1991]. 8p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
Al08-78ET44802. From 2. annual American Nuclear Society (ANS) 
international high level radioactive waste management conference; 
Las Vegas, NV (USA); 28 Apr - 3 may 1991. Order Number 
DE91011940. Source: OSTI; NTIS; INIS; GPO Dep. 

K-Ar and “°Ar®® Ar ages from the Lathrop Wells volcanic center, 
Nevada, and from the Cima volcanic field, California, indicate that 
the recently reported 20-ka age estimate for the Lathrop Wells vol- 
canic center is incorrect. instead, an age of 119 + 11 to 141 + 10 
ka is indicated tor the Lathrop Wells voicanic center. This age cor- 
rected is concordant with the ages determined by two independent 
isotopic geochronometric techniques and with the stratigraphy of 
surficial deposits in the Yucca Mountain region. In addition, paleo- 
magnetic data and radiometric age data indicate only two volcanic 
events at the Lathrop Wells volcanic center that are probably 
closely linked in time, not as many as five as recently reported. 32 
rets., 2 figs., 2 tabs. 


21832 (CONF-9103172-2) Close-range geophotogrammet- 
ric mapping of trench walls using multi-model stereo 
restitution software. Coe, J.A.; Taylor, E.M.; Schilling, S.P. Geo- 
logical Survey, Denver, CO (USA). [1991]. 14p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract Al08-78ET44802. 
From 1991 ACSWASPRS (American Society for Photogrammetry 
and Remote Sensing) annual conference; Baltimore, MD (USA); 
25-29 Mar 1991. Order Number DE91013105. Source: OSTI; 
NTIS; INIS; GPO Dep. 





Methods for mapping geologic features exposed on trench walls 
have advanced from conventional gridding and sketch mapping to 
precise close-range photogrammetric mapping. In our study, two 
strips of small-format (60 x 60) stereo pairs, each containing 42 
photos and covering approximately 60 m of nearly vertical trench 
wall (2-4 m high), were contact printed onto eight 205 x 255-mm 
transparent film sheets. Each strip was oriented in a Kern DSR15 
analytical plotter using the bundle adjustment module of Multi- 
Model Stereo Restitution Software (MMSRS). We experimented 
with several systematic-control-point configurations to evaluate ori- 
entation accuracies as a function of the number and position of 
control points. We recommend establishing control-point columns 
(each containing 2-3 points) in every 5th photo to achieve the 7- 
mm:Root Mean Square Error (RMSE) accuracy required by our 
trench-mapping project. 7 refs., 8 figs., 1 tab. 


21833 (DOE/ER/13419-T1) Advective diftusive/dispersive 
transport in geochemical processes: Progress report, FYS 
1988-1991. Heigeson, H.C. California Univ., Berkeley, CA (USA) 
Dept. of Geology and Geophysics. 28 May 1991. 42p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract FG03- 
85ER13419. Order Number DE91013156. Source: OSTI; NTIS; 
GPO Dep. 

Comprehensive understanding of chemical transport in response 
to fiuid flow and diffusion in geologic processes requires thermody- 
namic and transport properties of a wide variety of aqueous 
species at the temperature and pressure of interest, as well as 
mass transfer computer codes that provide simultaneously for fluid 
flow, diffusion, dispersion, homogeneous chemical reactions, and 
mineral solubilities. As a result of research carried out with support 
from DOE in prior years of this grant, considerable progress has 
been made in developing computer codes to calculate advective- 
dispersive-diffusional transport at both high and low pressures and 
temperatures. These codes have become highly sophisticated, but 
their application to geochemical processes is limited by the avail- 
ability of thermodynamic and transport data for the major solute 
species in the aqueous phase. Over the past three years, research 
has been directed primarily toward characterizing the thermody- 
namic behavior of concentrated supercritical aqueous electrolyte 
solutions and predicting the diffusion coefficients of organic species 
in oil field brines. Related research has been concerned with char- 
acterizing the growth rate of hydrothermal alteration zones and 
assessing the relative importance of aqueous diffusion and hetero- 
geneous reactions at mineral surfaces in geochemical processes. 
103 refs., 12 figs. 


21834 (DOE/ER/14079-6) Computational methods for im- 
proving the resolution of subsurface seismic images: 
Progress report, September 15, 1990-September 14, 1991. 
Larner, K.; Hale, D. Colorado School of Mines, Golden, CO (USA). 
May 1991. 14p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG02-89ER14079. Order Number DE91012641. 
Source: OSTI; NTIS; GPO Dep. 

We have developed and refined an interactive algorithm that 
characterizes geologic structure as a constrained Delauney mesh, 
an optimum triangulation of a medium based on supplied node 
points along with constraints that certain edges of triangles (e.g., 
those associated with geologic interfaces) be fixed. The triangula- 
tion uses spatial data structures that contain an adjacency topology 
of the modei that enables all triangles to be aware of and commu- 
nicate with their neighbors. Ray tracing of seismic waves through 
the mesh of triangles is then particularly efficient because ray 
paths know which triangle they are entering when they leave a pre- 
vious one, and, with the chosen characterization of velocity 
structure, ray paths are simply parabolas within each triangle. With 
this ray tracing, we have implemented the method of Gaussian 
beams for efficient, interactive generation of synthetic seismograms 
on an IBM RS/6000 advanced workstation. Current work is aimed 
at extending the method to three-dimensions, wherein the triangles 
become tetrahedra, and to make the model generation and modifi- 
cation fully interactive. We have also developed a new approach to 
doing migration for media in which velocity does not vary laterally. 
With care taken to minimize grid dispersion, this approach, which 
operates in the time-wavenumber-domain, is capable of accurately 
imaging reflections from interfaces at and beyond 90 degrees, 
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such as happens for overhanging salt domes. A selection of other 
developments are summarized, as well. 15 refs., 4 figs. 


21835 (LA-UR-91-1245) Application of a mean field approx- 
imation to two systems that exhibit self-organized criticality. 
Theiler, J. Los Alamos National Lab., NM (USA). [1991]. 11ip. 
Sponsored by Department of Defense, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-9104237-1: 3. Woodward 
conference, San Jose, CA (USA), Apr 1991). Order Number 
DE91011386. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

For dissipative dynamical systems with extended degrees of 
freedom, a variety of apparently collective phenomenon have been 
observed, including spatio-temporal chaos, robust intermittency, 
long quasistationary transients, attractor crowding and clustering, 
amplitude death, and self-organized criticality. Self-organized criti- 
cality, in particular, has been invoked to explain behavior of a wide 
variety of physical systems, from earthquakes to avalanches. In 
this exposition, a mean field analysis will be applied to predict and 
explain some of the features observed in two systems that are 
known to exhibit self-organized criticality: the sandpile model of 
Bak, Tang, and Wiesenfeld, and a variation using continuous val- 
ues that was introduced by Zhang. It will be argued that mean field 
of Tang and Bak is problematic in that it fails to converge. The 
modification suggested here introduces a parameter to account for 
sandgrains falling off the edge of the sandpile; this balances the 
sandgrains which are dropped on the sandpile from above. The 
modified analysis is then applied to the equilibrium state of the 
sandpile, and to the time evolution toward equilibrium. The analysis 
is then extended to other systems which exhibit self-organized criti- 
cal behavior. 17 rets., 2 figs. 


21836 (LBL-30298) Predicting permeability and electrical 
conductivity of sedimentary rocks from microgeometry. 
Schlueter, E.M. (Lawrence Berkeley Lab., CA (USA)); Cook, 
N.G.W.; Zimmerman, R.W.; Witherspoon, P.A. Lawrence Berkeley 
Lab., CA (USA). Feb 1991. 21p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO3-76SF00098 ;AC22- 
89BC14475. (CONF-910728-13: 32. US symposium on rock 
mechanics, Norman, OK (USA), 10-12 Jul 1991). Order Number 
DE91011882. Source: OSTI; NTIS; INIS; GPO Dep. 

The determination of hydrologic parameters that characterize 
fluid flow through rock masses on a large scale (e.g., hydraulic 
conductivity, capillary pressure, and relative permeability) is crucial 
to activities such as the planning and contro! of enhanced oil re- 
covery operations, and the design of nuclear waste repositories. 
Hydraulic permeability and electrical conductivity of sedimentary 
rocks are predicted from the microscopic geometry of the pore 
space. The cross-sectional areas and perimeters of the individual 
pores are estimated from two-dimensional! scanning electron micro- 
graphs of rock sections. The hydraulic and electrical conductivities 
of the individual pores are determined from these geometrical pa- 
rameters, using Darcy's law and Ohm's law. Account is taken of 
the fact that the cross-sections are randomly oriented with respect 
to the channel axes, and for possible variation of cross-sectional 
area along the length of the pores. The effective medium theory 
from solid-state physics is then used to determine an effective av- 
erage conductance of each pore. Finally, the pores are assumed to 
be arranged on a cubic lattice, which allows the calculation of over- 
all macroscopic values for the permeability and the electrical 
conductivity. Preliminary results using Berea, Boise, Massilon and 
Saint-Gilles sandstones show reasonably close agreement be- 
tween the predicted and measured transport properties. 12 refs., 5 
figs., 1 tab. 


21837 (LBL-30373) Crystal attenuation and velocity struc 
ture at the San Andreas fault zone in central California. 
Scheiner, J.E. Lawrence Berkeley Lab., CA (USA). Jul 1987. 205p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. Order Number DE91011872. Source: OSTI; 
NTIS; GPO Dep. 

Detailed analysis of an 18 km seismic reflection profile across a 
creeping segment of the San Andreas fault zone indicates that the 
fault zone may be represented as a low velocity zone situated be- 
tween a largely granitic crustal block to the west and a crustal 
block composed of Franciscan material to the east. A weak scat- 
tering model of wave propagation has been applied to study the 
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attenuation properties of the fault zone and the bounding crustal 
blocks. The attenuation was parameterized by an apparent Q oper- 
ator which included the combined effects of elastic scattering and 
intrinsic dissipation. The apparent Qs average about 115 in the 
western crust and about 70 in the eastern crust with a Q of 40 in 
the fault zone. The values of Q for these unfiltered data are consis- 
tent with those of a similar analysis of the S-wave coda from a 
miroearthquake data set in the region. The frequency dependence 
of the Q parameter has been determined based on analyses of the 
filtered reflection and microearthquake data. In all cases the appar- 
ent Q is proportional to frequency, this proportionality being 
uniformly greater within the Franciscan crust than within the granitic 
western crust. Finally, these velocity and Q results are incorporated 
into a forward modeling scheme which shows that the laminated 
crust-mantle contact observed in the western portion of the reflec- 
tion section requires laminae spanning over 3.5 kilometers with 
reflection coefficients of about 0.067. 178 refs., 49 figs., 3 tabs. 


21838 (NUREG/CR-3145-Vol.9) Geophysical investigations 
of the Western Ohio-indiana Region: Annual report, October 
1989-September 1990. Meert, J. (Michigan Univ., Ann Arbor, MI 
(USA). Dept. of Geological Sciences); Ruff, L.; LaForge, R.; Young, 
C. Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Engineering; Michigan Univ., Ann Arbor, MI (USA). Dept. of Geo- 
logical Sciences. Jan 1991. 50p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (USA). Source: OSTI; NTIS; INIS; 
GPO. 

Earthquake activity in the Western Ohio-Indiana region has been 
monitored with a precision seismograph network consisting of nine 
stations located in west-central Ohio and four stations located in in- 
diana. Two local earthquakes have been recorded during this report 
period with magnitudes of 1.0 m, and 2.2 m,. Two near- regional 
events were recorded by the network (Fostoria, Ohio and Clinton, 
Illinois events) with magnitudes of 2.3 m_ and 3.4 mply. Three 
other regional events occurred with magnitudes ranging from 2.9 
Mp, to 4.6 m,. All the regional events occurred in, or near, regions 
with well-established histories of seismicity. 7 refs., 6 figs., 3 tabs. 


21839 (PNL-SA-18442) Three-dimensional visualization tor 
evaluating automated, geomorphic pattern-recognition analy- 
ses of crustal structures. Foley, M.G. Pacific Northwest Lab., 
Richland, WA (USA). Feb 1991. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO6-76RL01830. (CONF- 
910432-1: 8. thematic conference on geologic remote sensing: 
exploration, engineering and environment, Denver, CO (USA), 29 
Apr - 2 may 1991). Order Number DE91012929. Source: OSTI; 
NTIS; GPO Dep. 

We are developing and applying a suite of automated remote ge- 
ologic analysis (RGA) methods at Pacific Northwest Laboratory 
(PNL) for extracting structural and tectonic patterns from digital 
models of topography and other spatially registered geophysical 
data. In analyzing a map area, the geologist employs a variety of 
Spatial representations (e.g., topographic maps; oblique, vertical 
and vertical stereographic aerial photographs; satellite-sensor im- 
ages) in addition to actual field observations to provide a basis for 
recognizing features (patterns) diagnostic or suggestive of various 
geologic and geomorphic features. We intend that our automated 
analyses of digital models of elevation use the same photogeologic 
pattern-recognition methods as the geologist’s; otherwise there is 
no direct basis for manually evaluating results of the automated 
analysis. Any system for automating geologic analysis should ex- 
tend the geologist’s pattern-recognition abilities and quantify them, 
rather than replace them. This requirement means that results of 
automated structural pattern-recognition analyses must be evalu- 
ated by geologists using the same method that would be employed 
in manual fied checking: visual examination of the three- 
dimensional relationships among rocks, erosional patterns, and 
identifiable structures. Interactive computer-graphics in quantitative 
(i.e., spatially registered), simulated three-dimensional perspective 
and stereo are thus critical to the integration and interpretation of 
topography, imagery, point data, RGA-identified fracture/fault 
planes, stratigraphy, contoured geophysical data, nonplanar sur- 
faces, boreholes, and three-dimensional zones (e.g., crush zones 
at fracture intersections). This graphical interaction presents the 
megabytes of digital geologic and geophysical data to the geologist 
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in the same spatial format that field observations would take, per- 
mitting direct evaluation of RGA methods and results. 5 refs., 2 


figs. 


21840 (SAND-90-3164C) Sedimentation patterns in Penn- 
sylvania strata at the Kinney Brick Company Quarry, Bernalillo 
County, New Mexico. Lorenz, J.C. (Sandia National Labs., Albu- 
querque, NM (USA)); Smith, G.A.; Lucas, S.G. Sandia National 
Labs., Albuquerque, NM (USA). [1991]. 33p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-9104239-1: Geological Society of America meeting: Rocky 
Mountain section, Albuquerque, NM (USA), 21-24 Apr 1991). Order 
Number DE91012020. Source: OSTI; NTIS; GPO Dep. 

Exposed strata in the Kinney Brick Company Quarry, Bernalillo 
County, NM, record a unique sedimentary environment within the 
Pennsylvanian strata of central New Mexico. The quarry floor 
consists of black, fossiliferous, micritic limestone deposited in a re- 
stricted nearshore marine environment. The overlying 2.5 m of 
laminated shale were deposited in an estuarine or bay environ- 
ment, possibly with significant freshwater influence. The next 11 m 
consists of laminated pro-delta silty shales that represent an in- 
creased sedimentation rate associated with the onset of significant 
fluvial discharge into the bay. The regression culminated at this lo- 
cality in a series of up to three small overlapping distributary mouth 
bars (distal bay-head deltas), consisting dominantly of planar- 
horizontally bedded sandstones. A brief transgression interrupted 
sedimentation, accompanied by a return of the stressed, small 
Dunbarella-Lingula fossil assemblage in a pro-delta silty shale 4-5 
m thick. Another series of distributary-mouth-bar sandstones over- 
lies the siltstones, forming the uppermost strata exposed in the 
quarry. Fluvial channels containing carbonate ripup clasts and very 
coarse, crossbedded sandstone were locally eroded into the bars, 
probably during a fall in sea level. Paleoflow was to the south. 33 
rets., 7 figs. 


21841 (UCRL-CR-106778) Kinetic studies final quarterly 
report. Lasaga, A.C.; Nagy, K.L.; Burch, T.E. Lawrence Livermore 
National Lab., CA (USA). 15 Oct 1990. 68p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
Order Number DE91012039. Source: OSTI; NTIS; GPO Dep. 

In this report, we present equations for the functional depen- 
dence of the rates of gibbsite dissolution of and precipitation on AG 
of the reaction at 80°C and pH 3. We have obtained one more 
dissolution data point which better defines the shape of the disso- 
lution rates vs AG curve. Theoretical calculations and scanning 
electron photomicrographs suggest that the sudden increase in dis- 
solution rate at AG = —0.250 kcal/mol may be related to the critical 
undersaturation necessary for the formation of etch pits. Of three 
more experiments carried out to measure simultaneous precipita- 
tion rates of gibbsite and kaolinite, one worked well mechanically 
and therefore, provided acceptable results. This particular experi- 
ment extended the range of kaolinite supersaturation previously 
achieved by over 100%. A rate was obtained at a AG of ~1.3 kcal/ 
mol or 5X saturation, and this rate was only twice that at 2X satu- 
ration. These two combination experiments which have functioned 
well mechanically yield gibbsite rates that agree extremely well with 
the single phase rates, and kaolinite rates which are also compati- 
ble with the previously obtained rates. Results from experiments on 
albite dissolution and precipitation at 80°C in buffered pH ~ 8.8, 
0.1 m NaCl solutions are starting to define the dependence of 
those rates on AG. Dissolution at AG = —6 kcal/mol is congruent 
and agrees with the results of Knauss and Wolery. However, the 
data closer to equilibrium define a curve which indicates that this 
dissolution rate may not be the far-from-equilibrium rate. Recent 
progress on the dissolution precipitation kinetics of silica phases is 
also reported. 12 refs., 30 figs., 8 tabs. 
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21842 (INIS-SU-246) Mathematical simulation of physical 
processes: Scientific-technical collection. Voprosy atomnoj 
nauki i tekniki. Tsentral’ny; Nauchno-Issledovatel’skij inst. Informat- 
sii | Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 





Tekhnike, Moscow (USSR). 1989 80p. (In Russian). Order Number 
DE91003098. Source: OSTI; NTIS (US Sales Only); INIS. 
Individual papers in this collection are indexed. 


21843 (INIS-SU-247/A) Methods and programs tor numeri- 
cal solution of mathematical physics problems: 
Scientific-technical collection. Voprosy atomnoj nauki i tekhniki. 
Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1988 91p. (in Russian). Order Number 
DE91003097. Source: OSTI; NTIS (US Sales Only); INIS. 
Individual papers in this collection are indexed. 


21844 (INIS-SU-249) Theoretical and applied physics: 
Scientific-technical collection. Voprosy atomnoj nauki i tekhniki. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Tsentral’nyj Nauchno-issledovatel’skij inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR). 1989 37p. (in Russian). Order 
Number DE91003099. Source: OSTI; NTIS (US Sales Only); INIS. 
Individual papers in this collection are indexed. 
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21845 (IC—90/332) On typical properties of the universe in 

ce. Gurzadyan, V.G. International Centre for Theoretical 
Physics, Trieste (italy). Nov 1990. 5p. Order Number DE91632512. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Further properties of the Typical Universe are investigated. A 
typical measure determined by the evolution of the Universe as a 
dynamical system is defined in Wheeler-DeWitt superspace. Poin- 
care Recurrence Theorem is shown to violate for the Universe due 
to the fact that the measure of returning points is zero. (author). 13 
refs. 


21846 (LA-UR-91-477) Limitations to the method of power 
spectrum analysis: Nonstationarity, biased estimators, and 
weak convergence to normality. Newman, W.|. (California Univ., 
Los Angeles, CA (USA)); Haynes, M.P.; Terzian, Y. Los Alamos 
National Lab., NM (USA). [1991]. 22p. Sponsored by Department 
of Defense, Washington, DC (USA); USDCE, Washington, DC 
(USA); National Science Foundation, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. (CONF-910859-1: Statistical challenges 
in modern astronomy conference, University Park, PA (USA), 11-14 
Aug 1991). Order Number DE91008583. Source: OSTI; NTIS; 
GPO Dep. 

The “Power Spectrum Analysis” method developed by Yu and 
Peebles has been widely employed as a technique for establishing 
the existence of periodicities. This method generates a sequence 
of random numbers from observational data which, it was claimed, 
is exponentially distributed with unit mean and variance, essentially 
independent of the distribution of the original data. We show that 
the derived random process preserves a subtle imprint of the origi- 
nal distribution, rendering the derived process nonstationary and 
producing a small but systematic bias in the usual estimate of the 
mean and variance. Although the derived variable may be reason- 
ably described by an exponential distribution, the tail of the 
distribution is far removed from that an exponential, thereby ren- 
dering statistical inference and confidence testing based on the tail 
cf the distribution completely unreliable. 22 refs. 


21847 (LBL-30591) Progress report on the Berkeley/Anglo- 
Australian Observatory high-redshift supernova search. 
Goldhaber, G. (California Univ., Berkeley, CA (USA). Center for 
Particle Astrophysics); Perimutter, S.; Pennypacker, C.; Marvin, H.; 
Muller, R.A.; Couch, W.; Boyle, B. Lawrence Berkeley Lab., CA 
(USA). Nov 1990. 23p. red by USDOE, Washington, DC 
(USA); National Science Foundation, Washington, DC (USA). DOE 
Contract ACO3-76SF00098. (CONF-901 1198-3: ‘a watch 
workshop, Los Angeles, CA (USA), 26 Nov - 1 dec 1990). Order 
Number DE91012348. Source: OSTI; NTIS; INIS; GPO Dep. 
There are two main efforts related to supernovae in progress at 
Berkeley. The first is an automated supernova search for nearby 
supernovae, which was already discussed by Carl Pennypacker at 
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this conference. The second is a search for distant supernovae, in 
the z = 0.3 to 0.5 region, aimed at measuring Q. It is the latter that 
| want to discuss in this paper. 3 refs., 18 figs. 


21848 (NORDITA-90/70-A(prepr.)) Evolution of velocity and 
density fields around clusters of galaxies. Lilie, P.B. (Canadian 
Inst. for Theoretical Astrophysics (Canada)); Lahav, O. Nordisk 
Inst. for Teoretisk Fysik (NORDITA), Copenhagen (Denmark). 
1990. 53p. Order Number DE91632509. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The evolution of the averaged density and infall velocity profiles 
around clusters of galaxies in several cosmological scenarios 
based on gravitational instability is explored. The analysis is based 
on the statistics of peaks in random Gaussian fields and the spher- 
ical infall model. This method is shown to give accurate predictions 
for the cluster-galaxy cross-correlation function when compared 
with N-body simulations. The predictions for the average infall ve- 
locity as function of radius are not as accurate, but are still useful. 
The discrepancy is probably caused by shear in the velocity field. 
The predictions for the cluster-galaxy cross-correlation function on 
large scales are very different for models with little power on large 
scales (like the Cold Dark Matter and the Hot Dark Matter models) 
and models with much power on large scales (like the Primordial 
isocurvature Baryon models). The ensemble average infall velocity 
as a function of radius, if it would be possible to measure it, pro- 
vides a useful method of for distinguishing between models with 
different levels of biasing of the galaxy number density fluctuations 
relative to mass fluctuations. Observations of the density and veloc- 
ity profiles in one supercluster (i.e., the Local Supercluster) are of 
limited value for setting constraints on models of structure formation 
in the Universe. However, the r—' dependence of the velocity field 
in the Local Supercluster is in good agreement with the predictions 
of the Cold Dark Matter model, contrary to some claims. (orig.). 


21849 (NORDITA-91/6-A(prepr.)) Properties of mean field 
dynamos with metric a-eftect. Moss, D. (Manchester 
Univ. (UK). Dept. of Mathematics); Brandenburg, A.; Tuominen, |. 
Nordisk Inst. for Teoretisk Fysik (NORDITA), Cope (Den- 
mark). 1991. 1ip. Order Number DE91632510. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We investigate the infuence of an azimuthally dependent 
a-effect on the properties of a* and a*Q-dynamos in spherical ge- 
ometry, restricting ourselves to odd parity solutions in linear theory. 
For all our linear models we find an exponentially growing mode, 
consisting of locked axisymmetric and nonaxisymmetric parts. A 
strong nonaxisymmetry in a substantially increases the linear 
growth rates at given dynamo number and can result in a marginal 
dynamo number that is significantly smaller than for an axisymmet- 
ric a with the same value of { adV. We also report some 
exploratory nonlinear calculations and briefly discuss the relevance 
of our results to galactic dynamos and to stars. (orig.). 


21850 (NORDITA-91/7-A(prepr.)) The solar o. Bran- 
denburg, A. (Nordisk Inst. for Teoretisk Fysik (NORDITA), 
Copenhagen (Denmark)); Tuominen, |. Nordisk Inst. for Teoretisk 
Fysik (NORDITA), Copenhagen (Denmark). 1991. 12p. (CONF- 
9007212-: 130. international Astronomical Union (IAU) colloquium 
on the sun and cool stars - activity, magnetism, dynamos, Helsinki 
(Finland), 17-21 Jul 1990). Order Number DE91632499. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The traditional aQ-dynamo as a model for the solar cycle has 
been successful in explaining the butterfly diagram, phase relations 
between poloidal and toroidal field, and polar branch migration fea- 
tures. Observational and theoretical achievements in recent years 
have however shaken this picture. The current trend is towards dy- 
namos operating in the overshoot region of the convection zone. 
Nevertheless, there are many open questions and a consistent pic- 
ture has not been established. In this paper we compare recent 
approaches and discuss remaining problems. (orig.). 


21851 (NORDITA-91/S-A(prepr.)) Variability of active galac- 
tic nuclei: A theorist’s view. Abramowicz, M.A. (international 
School for Advanced Studies, Trieste (Italy)). Nordisk Inst. for Teo- 
retisk Fysik (NORDITA), Copenhagen (Denmark). 1991. 12p. 
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(CONF-9006348-: Conference on variability of active galactic nu- 
clei, Heidelberg (Germany, F.R.), Jun 1990). Order Number 
DE91632511. Source: OSTI; NTIS (US Sales Only); INIS. 

| discuss a possible theoretical explanation for both short-term 
and long-term variability of active galactic nuclei. Short-terms vari- 
ability is explained in terms of orbital motion and relativistic 
Doppler beaming, and long-term variability in terms of a thermal in- 
stability of accretion disks. (orig.). 


21852 (SAND-91-0563C) Investigation of plessite in iron 
meterorites and laboratory Fe-Ni(P) alloys. Zhang, J. (Lehigh 
Univ., Bethlehem, PA (USA). Dept. of Materials Science and Engi- 
neering); Williams, D.B.; Goldstein, J.l. Sandia National Labs., 
Albuquerque, NM (USA). [1991]. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9103134-3: Lunar and planetary science conference, Houston, TX 
(USA), 18-22 Mar 1991). Order Number DE91010858. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Plessite in iron meteorites is a two phase structure with an fcc 
precipitate phase in a bcc matrix. After Fe-Ni martensite torms dur- 
ing slow cooling, the martensite decomposition occurs at different 
temperatures. The morphology of the precipitates and the Ni con- 
tent of both precipitate and matrix vary with the local average Ni 
composition of the plessite. In this study, the plessite structure of 
two octahedrites, Carlton and Grant, was characterized using the 
analytical electron microscope (AEM). The composition of the taen- 
ite precipitates in various regions of plessite which have 9 to 13 
wt% and 15 to 20 wt% Ni composition were measured using an 
x-ray energy dispersive spectrometer (EDS) in the AEM. To under- 
stand the phase transformation processes which occurred during 
the plessite formation, an experimental set of Fe-Ni binary and Fe- 
Ni-P ternary alloys were made and analyzed also using the AEM. 
The alloys, which have 15 to 30 wt% Ni (0.2-0.3 wt% P for ternary 
alloys), were first homogenized at 1,200°C and quenched to liquid 
nitrogen temperature to form martensite. They were then isother- 
mally heat treated for 60 to 400 days in the temperature range 
from 450°C to 300°C. Two phase structures, which are similar to 
those of plessite, were formed in these alloys. The Fe-Ni phase 
equilibria measured in the decomposed martensite alloys can be 
used to explain the difference in Ni composition between precipi- 
tates in the high Ni and low Ni plessite regions. 3 refs., 2 figs. 


21853 (UCRL-53809-90) Institute of geophysics and plane- 
tary physics: 1990 annual report, October 1, 1989-September 
30, 1990. Ryerson, F.; Budwine, C.M. (eds.). Lawrence Livermore 
National Lab., CA (USA). 10 May 1991. 116p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
Order Number DE91013112. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains brief discussions on topics of high-pressure 
sciences, astrophysics, and geosciences. (LSP) 


21854 (UCRL-JC—106553) Scanning transmission ion mi- 
croscopy (STIM), a new technique for density mapping of 
microstructures. Sutton, S.R.; Cholewa, M.; Bench, G.; Saint, A.; 
Legge, G.J.F.; Weirup, D.; Flynn, G.J. Lawrence Livermore Na- 
tional Lab., CA (USA). Feb 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
9103134—4: Lunar and planetary science conference, Houston, TX 
(USA), 18-22 Mar 1991). Order Number DE91011917. Source: 
OSTI; NTIS; GPO Dep. 

The density of a cosmic dust particle is an important parameter 
in calculating the orbital evolution timescale and temperature profile 
on atmospheric deceleration. Sutton and Flynn inferred the densi- 
ties of 12 stony micrometeorites from the stratospheric dust 
collection using synchrotron x-ray fluorescence. This method used 
irons mass determinations to infer the particle mass and optical mi- 
croscope measurements to determine volumes. These results 
coupled with density measurements by others suggest that stony 
micrometeorite densities fall into two distinct density groups, with 
mean values of 0.6 and 1.9 g/cm®. Such a bimodal distribution has 
dramatic implications for natural segregation of dust by gravita- 
tional resonances and interpretation of degree of heating in terms 
of proportions of asteroidal and cometary populations. The 
synchrotron-inferred densities have estimated uncertainties of + 
25% due largely to the difficulty in determining the volumes of 
these irregular objects. We are presently exploring the value of 
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Scanning Transmission lon Microscope (STIM) for directly mapping 
the density distribution in individual stratospheric particles and 
other micrometer-sized objects. In this approach, the energy loss 
experienced by protons as they traverse the specimen is used to 
produce 3-dimensional microtomographic images of the internal 
structure of objects. One of the key advantages of this technique is 
the ability to focus this charged particle beam to below 100 nm and 
thereby attain extremely high resolution tomographic images. 
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21855 (IRF-205) Electrondynamics of the auroral E region. 
Kirkwood, Sheila. Swedish Inst. of Space Physics, Kiruna (Swe- 
den). Oct 1990. 15p. Order Number DE91633259. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This study concentrates on the signatures of the interaction pro- 
cess seen closest to the Earth - i.e. in the region where the visible 
aurora is produced. A number of experimental investigations are 
presented which look at details of the dynamics and electrodynam- 
ics of auroral ionisation features in the ionospheric E region. The 
studies are based primarily on measurement with the EISCAT UHF 
incoherent scatter radar which is located in northern Scandinavia. 
Initial calibration of the radar, and some measurements of the 
properties of the background atmosphere are described first. These 
are a necessary basis for the detailed studies which follow, which 
are of two aspects of auroral electrodynamics - substorms and 
aurorally-associated sporadic E layers. For the substorm studies, 
all-sky camera observations of the aurora over Scandinavia and 
ultra-violet images from the Viking satellite are used to identify the 
auroral forms corresponding to EISCAT measurements. This allows 
the determination of representative conductivities for the different 
auroral features which are characteristic of the substorm develop- 
ment. These conductivities are an important input for modelling 
studies of the electric current systems and have not previously 
been measured directly. Particle measurements from the Viking 
satellite are used together with EISCAT to determine the origin of 
the particles precipitated into the ionosphere during the energy- 
storage phase prior to the substorm. The sporadic E layers studies 
address the question of how ion layers and associated neutral! 
sodium layers can be produced by some process which is common 
in association with auroral activity. Two candidates are considered 
- gravity waves and electric fields. (author). 


21856 (NIFS—49) Global simulation of the magnetosphere 
with a long tall: The tormation and ejection of plasmoids. 
Kageyama, A. (Hiroshima Univ. (Japan). Faculty of Science); 
Watanabe, K.; Sato, T. National Inst. for Fusion Science, Nagoya 
(Japan). Sep 1990. 28p. Order Number DE91790862. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A global simulation of the formation of the magnetosphere with 
along tail is performed. A magnetosphere with a neutral sheet is 
constructed from a dipole field by solar wind dynamic pressure (no 
IMF). Subsequently, magnetic reconnection occurs in the plasma 
sheet and a large lump of plasma surrounded by reconnected field 
lines, a plasmoid, is formed and ejected tailward. The time scale of 
the plasmoid formation and ejection process is several hours. After 
ejecting the plasmoid, reconnection occurs again in the plasma 
sheet and the second plasmoid is formed and ejected. This result 
shows that the magnetosphere which has a sufficiently long tail 
and a neutral sheet is slightly unstable even though a solar wind 
does not contain an IMF. (author). 


21857 (ORNL/TM—-11722) Perturbed environment assess- 
ments for space vehicles. Haaland, C.M. Oak Ridge National 
Lab., TN (USA). Jun 1991. 29p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC05-840R21400. Order Number 
DE91012630. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Three topics are discussed which are relevant to the technical 
assessment of the adequacy of environmental and response func- 
tion analyses for space vehicles. First, a matrix is presented which 
summarizes exoatmospheric environmental modifiers and subse- 
quent vehicular responses. Second, the early-time beta spectrum 
from a pulses reactor experiment is compared with a beta spec- 
trum which has been used for exoatmospheric analyses, showing 





that the average energy of the latter is significantly lower. Third, x- 
ray transport results are compared between ATR5 and XPRTS5 for 
the high endoatmospheric regime (80 to 200 kilofeet altitude). Re- 
sults are within less than 3% for altitudes of 150 kit and above, 
where the buildup factors are low, but differences up to 43% occur 
at lower altitudes. Possible reasons for these discrepancies are 
discussed. 6 refs., 5 figs., 8 tabs. 


21858 (RAL-91-008) Generation of the auroral electron ve- 
locity distribution by electrostatic turbulence. Bryant, D.A.; 
Cook, A.C.; Wang, Z.-S.; Angelis, U. de; Perry, C.H. Rutherford 
Appleton Lab., Chilton (UK). Jan 1991. 26p. Order Number 
DE91633260. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Journal of Geophysical Research. 

It is shown from first principles that the characteristic peak in the 
auroral electron velocity distribution can be generated stochasti- 
cally through resonant interactions with lower-hybrid electrostatic 
turbulence. The peak itself is shown to be the inevitable conse- 
quence of restrictions imposed on random walk in velocity space 
by the limitation in wave group velocity. A Monte-Carlo model of 
the process demonstrates how the various properties of the accel- 
eration region are reflected in the resultant electron distribution. It 
is shown, in particular, that the width of the peak is governed by 
the amplitude of the turbulence, while the amplitude of the peak re- 
flects the column density of wave energy. Electron distributions 
encountered within three auroral arcs are interpreted to yield order 
of magnitude estimates of the amplitude and rms electric field of 
lower-hybrid wave packets. The velocities and frequencies of the 
resonant waves, the net electric field, the column density of wave 
energy and the electric field energy density are also estimated. 
The results are found to be not inconsistent with available electric- 
field measurements. (author). 
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Refer also to citation(s) 20749, 20903, 20999, 21005, 21140, 
21219, 21980, 22158, 22202, 22350 


21859 (CEA-CONF—10353) Generalized radiative correc 
tions for hadronic targets. Navelet, H. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (FR). Service de 
Physique Theorique); Picard, J.; Calan, C. de. CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Ser- 
vice de Physique Theorique. 1989. 7p. (CONF-8907136-: NATO 
advanced research workshop on radiative corrections: results and 
perspectives, Brighton (UK), 914 Jul 1989). Order Number 
DE91784513. Source: OSTI; NTIS (US Sales Only). 

A procedure for calculating radiative correction for hadronic tar- 
gets is presented. A careful calculation of the Feynman integrals is 
carried out. The charge conservation hypothesis is used and the ra- 
diative process involving n particles is reduced to a sum of radiative 
corrections to all n (n-1)/2 participating pairs (i, j). The results of ra- 
diative corrections (with spins and without spins) to electron elastic 
scattering on hydrogen and calcium targets are discussed. Signifi- 
cant difference between present and previous results is observed. 


21860 (CNEA-NT-€/90) Cooling of ions trapped in potential 
wells produced by electromagnetic radiation fields. Sobehart, 
J.R. Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Gerencia de Investigaciones. 1990. 25p. (in Spanish). 
Order Number DE91631104. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The probability distributions for the ground state and the excited 
state of a two-level ion trapped in an harmonic potential well are 
studied. The ion is excited by electromagnetic radiation and relaxes 
back due to either spontaneous or stimulated emission. The pho- 
ton statistics is considered Poissonian and the momentum transfer 
between the electromagnetic field and the ion is assumed discrete. 
The present results are closely related to the quantum treatment in 
the heavy particle limit as well as to those derived from previous 
semiclassical models. (Author). 


21861 (CONF-910402-15) Negative ion formation by Ryd- 
berg electron transfer: isotope-dependent rate constants. 
Carman, H.S. Jr.; Klots, C.E.; Compton, R.N. Oak Ridge National 
Lab., TN (USA). [1991]. 14p. Sponsored by USDOE, Washington, 
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DC (USA). DOE Contract AC05-840R21400. From 201. American 
Chemical Society (ACS) national meeting; Atlanta, GA (USA); 14- 
19 Apr 1991. Order Number DE91012058. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The formation of negative ions during collisions of rubidium 
atoms in selected ns and nd Rydberg states with carbon disulfide 
molecules has been studied for a range of effective principal quan- 
tum numbers (10 < n* < 25). For a narrow range of n* near n* = 
17, rate constants for CS.- formation are found to depend upon 
the isotopic composition of the molecule, producing a negative ion 
isotope ratio (mass 78 to mass 76, amu) up to 10.5 times larger 
than the natural abundance ratio of CS2 isotopes in the reagent. 
The isotope ratio is found to depend strongly upon the initial quan- 
tum state of the Rydberg atom and perhaps upon the collision 
energy and CS2 temperature. 32 refs., 5 figs., 1 tab. 


21862 (CONF-910711-6) Electron-excited molecule interac 
tions. Christophorou, L.G. (Oak Ridge National Lab., TN (USA)). 
Oak Ridge National Lab., TN (USA). [1991]. 40p. Sponsored by 
USDOE, Washington, DC (USA); National Science Foundation, 
Washington, DC (USA). DOE Contract AC05-840R21400. CHE- 
8813466. From 20. international conference on phenomena in 
ionized gases; Barga (italy); 8-12 Jul 1991. Order Number 
DE91012227. Source: OST; NTIS; INIS; GPO Dep. 

In this paper the limited but significant knowledge to date on 
electron scattering from vibrationally/rotationally excited molecules 
and electron scattering from and electron impact ionization of elec- 
tronically excited molecules is briefly summarized and discussed. 
The profound effects of the internal energy content of a molecule 
on its electron attachment properties are highlighted focusing in 
particular on electron attachment to vibrationally/rotationally and to 
electronically excited molecules. The limited knowledge to date on 
electron-excited molecule interactions clearly shows that the cross 
sections for certain electron-molecule collision processes can be 
very different from those involving ground state molecules. For ex- 
ample, optically enhanced electron attachment studies have shown 
that electron attachment to electronically excited molecules can oc- 
cur with cross sections 10® to 10” times larger compared to ground 
state molecules. The study of electron-excited molecule interac- 
tions offers many experimental and theoretical challenges and 

nities and is both of fundamental and technological signifi- 
cance. 54 refs., 15 figs. 


21863 (CONF-9104242—1) Correlation in photodetachment. 
Pegg, D.J. (Oak Ridge National Lab., TN (USA)). Oak Ridge Na- 
tional Lab., TN (USA). [1991]. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 3. 
US/Mexico symposium on atomic and molecular physics; Cocoyoc 
(Mexico); 13-16 Apr 1991. Order Number DE91011369. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Electron correlation plays a major role in all aspects of the pho- 
todetachment of an electron from a negative ion. Photodetachment 
measurements are well suited to investigate the relatively short 
range forces associated with correlation due to the absence of the 
long range Coulomb interaction. Measurements of electron affini- 
ties, asymmetry parameters and cross sections are described to 
illustrate the influence of correlation on photodetachment. 25 refs., 
4 figs. 


21864 (DOE/ER/13596-T2) Atomic physics of strongly cor- 
related systems: Progress report March 1, 1990—-March 31, 
1991. Lin, C.D. Kansas State Univ., Manhattan, KS (USA). Dept. of 
Physics. 31 Mar 1991. 5p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG02-86ER13596. Order Number 
DE91012177. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses research of doubly excited states of atoms 
and positive ions, and ion-atom collisions. (LSP) 


21865 (DOE/ER/14066-T1) [High resolution Raman spec- 
troscopy of compiexes and clusters in molecular beams]: 
Progress report. Felker, P.M. California Univ., Los Angeles, CA 
(USA). Dept. of Physics. [1991]. 3p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FG03-89ER14066. Order Number 
DE91012667. Source: OSTI; NTIS; INIS; GPO Dep. 
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In the past year, by virtue of the DOE grant we have made 
progress in the area of the development of nonlinear Raman meth- 
ods for molecular beam studies and in the application of such 
methods to studies of molecular complexes and clusters. 


21866 (DOE/ER/14151—1) Molecular e 


spec 
troscopy: Application to the intramolecular dynamics of some 
polyatomic molecules in the 3000 to 7000 cm-' region: 


Progress 4 ber 1, 1990-May 1, 1991. Perry, D.S. 
Akron Univ., OH (USA). Dept. of Chemistry. May 1991. 8p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FG02-90ER14151. Order Number DE91013154. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This project uses high resolution infrared spectroscopy to probe 
the mechanism of intramolecular vibrationa! redistribution (IVR) in 
isolated polyatomic molecules. We have found only vibrationally 


anharmonic coupling in the C-H stretch region of 1-butyne but rota-. 


tionally mediated coupling is evident in similar spectra of ethanol. 
The “keyhole” model of IVR was developed to account for the simi- 
larities and differences between these molecules. The concepts of 
the model are being implemented numerically in random matrix cal- 
culations. A second F-center laser has been purchased and is now 
being set up to develop an infrared double resonance technique 
which can be applied to this problem. 4 refs., 5 figs. 


21867 (DOE/ER/14160-T1) Screening resonances in plas- 
mas: Progress report. Winkler, P. Nevada Univ., Reno, NV 
(USA). Dept. of Physics. [1991]. 9p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FG08-90ER14160. Order Number 
DE91012895. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses research on the modifications of the 
electron-ion potential and work related to the atomic many-body 
problem in plasmas. (LSP) 


21868 (IC-90/207) Contribution of the individual discrete 
levels to the Lamb shift in hydrogenic atoms. Biaive, B. (URA 
CNRS 1410, Marseille (France). Faculte des Sciences de St 
Jerome); Barut, A.O.; Boudet, R. international Centre for Theoreti- 
cal Physics, Trieste (Italy). Aug 1990. 30p. Order Number 
DE91632353. Source: OSTI; NTIS (US Sales Only); INIS. 

We have evaluated explicitly the transition form factors T“mn(k), 
or the Fourier components of the transition currents, between 
states m and n, and with it, the contribution of individual levels to 
the Lamb shift. We also give an upper limit for the sum of all dis- 
crete states. (author). 13 refs, 2 tabs. 


21869 (IC—90/302) Matrix elements for Morse oscillators: A 
“local” optimized approach. Kobeissi, H. International Centre for 
Theoretical Physics, Trieste (Italy). Oct 1990. 12p. Order Number 
DE91632354. Source: OSTI; NTIS (US Sales Only); INIS. 

Matrix elements Mauysu’ = (PSigu-——Q(r - re }— PSigu’) for Morse os- 
cillators are considered. A “local” approach to the determination of 
Mausu’ Suggests the form Maus,’ = Zilguau'(i), where lguau'(i) is 
proved to be of the form lguau'(i) = In an(r,1 - 11)", (i) being the in- 
terval (f;, 41), @n are simply related to the parameters of the 
Morse function, to 4u, 4u’ and to the parameters of the functions 
Q. The intervals (i) are automatically determined by a “local” error 
control; their number is shown to be limited (20 ~ 50 for practical 
cases). The method is applied to the case Q(r) = (r - re)!, but also 
to Q(r) = (r - rele™'—",), and to any function Q expandabie in (i) in 
power series. It can be used for high and low 4u, 4u’ and | with 
equal ease. It can be used for the rotating Morse oscillator as well 
as for other potential functions under certain specified conditions. 
(author). 22 refs. 


21870 (1C-90/335) Quantum mechanical equivalent of the 
Rydberg quantization rule for diatomic problems. Kobeissi, H. 
International Centre for Theoretical Physics, Trieste (italy). Oct 
1990. 6p. Order Number DE91632355. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The semiclassical Rydberg rule as used for the determination of 
the diatomic potential energy is considered, and a quantum me- 
chanical equivalent of this rule is sought. The quantal rule is of the 
form Q(E;a) -Q(E;b) = 0 where E is a variable parameter, a and b 
are the limits of the internuclear distance r, Q(E;r) = -a(E;r)/A(E;r), 
a and § being the two “canonical” functions well defined for a 
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given potential U(r) and a given E. This "quantal Rydberg rule” is 
independent of the wavefunction, yet it assures the conditions of 
continuity and at boundaries for the wavefunction. As the semiclas- 
sical rule does, the quantal rule allows the determination of the 
eigenvalues E,, (and vibration-rotation eigenvalues E,,;) when U is 
given, or that of U when E,, and E,,; are given. (author). 12 refs. 


21871 (INIS-BR-2396, pp. 107) A positronium decay analy- 
sis of the pore ultrastructure of sintered gel-silica monoliths. 
Zerda, T.W. (Texas Christian Univ., Fort Worth, TX (USA). Dept. of 
Physics); Vasconcelos, W.L.; Hench, L.L. Sao Paulo Univ., Sao 
Carlos, SP (Brazil). Inst. de Fisica e Quimica. 1989. 160p. (CONF- 
890805-—: 5. international workshop on glasses and ceramics from 
gels, Rio de Janeiro (Brazil), 6-10 Aug 1989). In Proceedings of 
the 5. International Workshop on Glasses and Ceramics from Gels. 
Order Number DE91633002. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. POSITRONIUM/silica gel; 
POSITRONIUM sintered materials; CATALYSIS; MEDIUM TEM- 
PERATURE; POSITRONIUM 


21872 (INIS-SU-249, pp. 9-11) Hydrogen negative ion in an 
intense high-frequency electromagnetic field. Grebenkin, K.F. 
Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Tsentral’nyj Nauchno-lssledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR). 1989. 37p. (in Russian). In 
Theoretical and applied physics: Scientific-technical collection. Or- 
der Number DE91003099. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Effect of the intense electromagnetic field on quantum system is 
considered in high-frequency approximation. By means of 
averaging-out by field fast oscillations the problem is reduced to the 
solution of Schroedinger stationary equation with effective potential. 
Problem concerning shift of hydrogen negative ion level in high- 
frequency field is solved and effect of bound state disappearance 
in the intense field is considered in addition. Values of field param- 
eters where this effect may occur are estimated. 12 refs.; 1 fig. 


21873 (KFKI-1990-40/D) Two-potential formalism, a general 
tool separating nuclear and molecular dynamics. Bencze, Gy. 
(Hungarian Academy of Sciences, Budapest (Hungary). Central 
Research Inst. for Physics); Chandler, C. Hungarian Academy of 
Sciences, Budapest (Hungary). Central Research Inst. for Physics. 
Sep 1990. 19p. Order Number DE91632384. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The two-potential formalism is applied to the muon catalyzed fu- 
sion process. It is shown that the formalism leads to a separation 
of the nuclear and molecular dynamics. As a result, the effect of 
the five nucleon resonance on fusion in the (dt,) system can be 
easily studied. It is also pointed out that the Coulomb interaction of 
the five-nucleon resonance with the orbiting muon may have a 
sizeable effect on the value of the muon sticking probability. (au- 
thor) 13 refs. 


21874 (LA-12060-T) Measurement of intensity-dependent 
rates of above-threshold ionization (ATI) of atomic hydrogen at 
248 nm. Nichols, T.D. Los Alamos National Lab., NM (USA). Apr 
1991. 202p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. Order Number DE91012091. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Thesis submitted to Univ. of New Mexico, Albuquerque, NM. 

Measured rates of multiphoton ionization (MPI) from the ground 
state of atomic hydrogen by a linearly polarized, subpicosecond 
KrF laser pulse at 248 nm wavelength are compared to predictions 
of lowest-order perturbation theory, Floquet theory, and Keldysh- 
Faisal-Reiss (KFR) theory with and without Coulomb correction for 
peak irradiance of 3 x 10'W/cem*? to 2 x 10'Wicem*. The 
Coulomb-corrected Keldysh model falls closest to the measured 
rates, the others being much higher or much lower. At 5 x 10'W/ 
cm?, the number of AT! electrons decreased by a factor of approxi- 
mately 40 with each additional photon absorbed. AT! of the 
molecular hydrogen background and of atoms from photodissocia- 
tion of the molecules were also observed. The experiment 
employed a crossed-beam technique at ultrahigh vacuum with an 
rt-discharge atomic hydrogen source and a magnetic-bottle type 





electron time-of-flight spectrometer to count the electrons in the dif- 
ferent ATI channels separately. The apparatus was calibrated to 
allow comparison of absolute as well as relative ionization rates to 
the theoretical predictions. This calibration involved measuring the 
distribution of irradiance in a focal volume that moved randomly 
and changed its size from time to time. A data collection system 
under computer control divided the time-of-flight spectra into bins 
according to the energy of each laser pulse. This is the first mea- 
surement of absolute rates of ATI in atomic hydrogen, and the first 
measurement of absolute test of MPI in atomic hydrogen without a 
large factor to account for multiple modes in the laser field. As 
such, the results of this work are important to the development of 
ATI theories, which presently differ by orders of magnitude in their 
prediction of the ionization rates. They are also important to recent 
calculations of temperatures in laser-heated plasmas, many of 
which incorporate KFR theory. 


21875 (LBL-30211) A new experimental limit on the elec- 
tric dipole moment of the electron. Carlberg, C. (Lawrence 
Berkeley Lab., CA (USA)); Gould, H.; Abdullah, K.; Commins, E.D.; 
Ross, S.B. Lawrence Berkeley Lab., CA (USA). Dec 1990. 20p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-900716-3: 12. international conference 
on atomic physics, Ann Arbor, Mi (USA), 29 Jul - 3 aug 1990). Or- 
der Number DE91012362. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe a search for the electric dipole moment d, of the 
electron, carried out with 2°5T| atoms in the ground state. The 
experiment makes use of the separated-oscillating-field magnetic- 
resonance method, laser state selection, fluorescence detection, 
and two counter-propagating atomic beams. Very careful attention 
is paid to systematic effects. The result for the atomic electric 
dipole moment is d, = (1.6 + 5.0) x 10-4 e cm. If we assume 
the theoretical ratio da/d, = —600, this yields d. = (—2.7 + 8.3) x 
10-2? e cm. 17 refs., 7 figs., 1 tab. 


21876 (LRAP—112) Formation of excited states in collision 
between carbon ions and argon atoms at intermediate veloc- 


ty. Nystroem, Bosse. Lund Univ. (Sweden). Dept. of Physics. 
1990. 29p. Order Number DE91632401. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Emitted light has been measured from the collision system C%* 
+Ar at approx 2 MeV. The charge q varied from 2 to 4 and the 
emitted light in the wavelength interval 950 to 1700 A was 
recorded. (L.E.). 


21877 (SAND~91-0855C) The spatial resolution of x-ray mi- 
croanalysis in thin foils. Williams, D.B. (Sandia National Labs., 
Albuquerque, NM (USA)); Goldstein, J.I.; Michael, J.R.; Romig, 
A.D. Jr. Sandia National Labs., Albuquerque, NM (USA). [1991]. 
7p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910870-12: 49. Electron Microscopy 
Society of America (EMSA) annual meeting, San Jose, CA (USA), 
4-9 Aug 1991). Order Number DE91011949. Source: OSTI; NTIS; 
GPO Dep. 

This paper is about the spatial resolution of x-ray microanalysis 
in thin foils. The theory of the scattering of an electron beam with a 
thin foil is discussed. 


21878 (UCRL-JC—105903) X-ray production efficiency at 
130 A from laser produced plasmas. Kauffman, R.L.; Phillion, 
D.W. Lawrence Livermore National Lab., CA (USA). 7 May 1991. 
5p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-48. (CONF-9104203—4: Soft-x-ray projection lithogra- 
phy topical meeting, Monterey, CA (USA), 10-12 Apr 1991). Order 
Number DE91013251. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

X-ray production at 130 A is measured from laser-produced plas- 
mas using sub-Joule energies. Dependence of efficiency on target 
materials and intensity are presented. 11 refs., 6 figs. 


21879 (UCRL-JC—107202) Coulomb focusing and “path” 
interference of autoionizing electrons produced in 10 keV He* 
+ He collisions. Swenson, J.K. (Lawrence Livermore National 
Lab., CA. (USA)); Burgdoerfer, J.; Meyer, F.W.; Havener, C.C.; 
Gregory, D.C.; Stolterfoht, N. Lawrence Livermore National Lab., 
CA (USA). 13 Mar 1991. 17p. Sponsored by USDOE, Washington, 
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DC (USA). DOE Contract W-7405-ENG-48. (CONF-9103146-4: 3. 
US/Mexico atomic and molecular physics workshop, Mexico City 
(Mexico), 13-16 Mar 1991). Order Number DE91013249. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Autoionizing electrons emitted following low energy ion-atom col- 
lisions may scatter significantly from the receding spectator ion’s 
attractive Coulomb field. In such cases the observed electron inten- 
sity is “focused” in the direction of the scattering ion as a result of 
the effective compression of the emission solid angle. In addition, 
interference may occur between trajectories, corresponding to elec- 
trons scattering around opposite sides of the ion, which lead to the 
same final laboratory electron energy and emission angle. This 
Coulomb “path” interference mechanism manifests itself in the un- 
characteristically rapid angular dependence of the He target 2s* 'S 
autoionizing state measured near 0° following low energy He* + 
He collisions. A classical trajectory model for Coulomb focusing is 
presented and a semi-classical approximation is used to model the 
Coulomb “path” interference mechanism. In this description we ac- 
count for the evolution of the phase of the autoionizing state until 
its decay and the path dependence of the amplitude of the emitted 
electron following decay of the autoionizing state. Calculated model 
lineshapes, which include contributions from adjacent overlapping 
resonances, reproduce quite well the angular dependence ob- 
served in the data near 0°. 14 refs., 7 figs. 
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22230, 22367 


21880 (ANL/CP-72421) Implementation of the  flow- 
modulated skew-upwind difference scheme in the COMMIX-1C 
code: A first assessment. Bottoni, M. (Argonne National Lab., IL 
(USA)); Chien, T.H.; Dommanus, H.M.; Sha, W.T.; Shen, Y.; 
Laster, R. Argonne National Lab., IL (USA). [1991]. 52p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. (CONF-9104226-1: 14. meeting 
of the Liquid Metal Boiling Working Group (LMBWG), Brasimone 
(Italy), 16-18 Apr 1991). Order Number DE91011168. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper explains in detail the implementation of the Flow- 
Modulated Skew-Upwind Difference (FMSUD) scheme in the 
momentum equation of the COMMIX-1C computer program, where 
the scheme has been used so far only in the energy equation. Be- 
cause the three scalar components of the momentum equation are 
solved in different meshes, staggered with respect to the mesh 
used for the energy equation and displaced in the respective coor- 
dinate direction, implementation of the FMSUD scheme in the 
momentum equations is by far more demanding than the imple- 
mentation of a single scalar equation in centered cells. For this 
reason, a new approach has been devised to treat the problem, 
from the mathematical viewpoint, in the maximum generality and 
for all flow conditions, taking into account automatically the direc- 
tion of the velocity vector and thus choosing automatically the 
weighting factors to be associated to different cells in the skew- 
upwind discretization. The new mathematical approach is 
straightforward for the treatment of inner cells of the fluid-dynamic 
definition domain, but particular care must be paid to its implemen- 
tation for boundary cells where the appropriate boundary conditions 
must be applied. The paper expiains the test cases in which the 
implementation of the FMSUD method has been applied and dis- 
cusses the quality of the numerical results against the correct 
solution, when the latter is known. 14 refs., 2 figs., 1 tab. 


21881 (DOE/ER/13896-3) Macrostatistical hydrodynamics: 
Progess report for year beginning 15 April 1990. Brenner, H. 
Massachusetts Inst. of Tech., Cambridge, MA (USA). Dept. of 
Chemical Engineering. [1991]. 13p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FG02-88ER13896. Order Number 
DE91012280. Source: OSTI; NTIS; GPO Dep. 

This work has been supported for the past three years by the 
US Department of Energy, Division of Engineering and Geo- 
sciences, Office of Basic Energy Sciences. During this time we 
studied suspensions of particles in Newtonian liquids, embodying a 
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combination of analysis, experiment, and numerical simulation. Ex- 
periments primarily involved tracking small balls falling slowly 
through otherwise quiescent suspensions of neutrally buoyant parti- 
cles. A theory was developed relating the average ball velocity to 
the macroscopic suspension viscosity, and, for dilute suspensions, 
agreement was obtained with Einstein's sheared suspension vis- 
cosity. Detailed trajectories of the balls, obtained either with new 
experimental techniques or by numerical simulation, were statisti- 
cally interpreted in terms of the mean settling velocity and the 
dispersion about that mean. We showed that falling-ball rheometry, 
using small balls relative to the suspended particles, could be a 
means of measuring the macroscopic zero-shear-rate viscosity 
without disturbing the original microstructure significantly; therefore, 
falling-ball rheometry could be a powerful tool to study the effects 
of microstructure on the macroscopic properties of suspensions. 40 
refs. 


21882 (DOE/ER/13992-T1) Integrated theoretical and ex- 
perimental study of the thermophysical properties of fluid 
mixtures: Progress report [February 1990-February 1991]. Ely, 
J.F. National Inst. of Standards and Technology, Boulder, CO 
(USA). Thermophysics Div. Nov 1990. 14p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract Al05-89ER13992. Order 
Number DE91012660. Source: OSTI; NTIS; GPO Dep. 

In this report we highlight the progress made during the period 
February 1990 through February 1991. The objective of this re- 
search is twofold: 1. Development of predictive and correlative 
procedures for the thermophysical properties of complex fluids and 
fluid mixtures; and 2. Furthering our basic understanding of fluid 
behavior with advances in microscopic theory, computer simulation 
and selected experimentation. Substantial progress has been made 
in both of these areas. 39 refs., 4 figs. 


21883 (IC-90/241) Effect of transpiration on hydromag- 
netic flow and heat transfer. Hossain, M.A. (international Centre 
for Theoretical Physics, Trieste (Italy)); Motammad, K. International 
Centre for Theoretical Physics, Trieste (Italy). Sep 1990. 15p. Order 
Number DE91632454. Source: OST!; NTIS (US Sales Only); INIS. 

The heat transter in a laminer boundary layer flow of viscous, 
electrically conducting and incompressible fluid past a semi-infinite 
porous plate, has been investigated subjected to a large magnetic 
Reynold number and small transpiration velocity, neglecting the 
effect of viscous and Joule heating. The applied free-stream mag- 
netic field is coincident with the free stream velocity field. Prandtl 
number Pr of the order of one (slightly ionized) and the order of 
10-5 (highly ionized gases) as well as both the large and small 
magnetic Prandtl number 6 are included in the analysis. (author). 
14 refs, 4 figs, 3 tabs. 


21884 (SAND-90-2418C) A numerical approach for 
modelling cavitating flows. Ingber, M.S. (New Mexico Univ., Al- 
buquerque, NM (USA). Dept. of Mechanical Engineering); Hailey, 
C.E. Sandia National Labs., Albuquerque, NM (USA). [1991]. 15p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910863-1: 1. international conference 
on computational modeling of free and moving boundary problems, 
Southampton (UK), 2-4 Aug 1991). Order Number DE91009178. 
Source: OSTI; NTIS; GPO Dep. 

The flow about a submerged partially- or supercavitating axisym- 
metric body is considered in this paper both at zero and non-zero 
angle of attack. The direct boundary element method is used to 
solve for the potential flow field and to determine the cavity shape. 
This is accomplished by performing a Newton-Raphson iteration in 
which the cavity shape is perturbed in an effort to satisfy the non- 
linear dynamic boundary condition along the surface of the cavity. 
For problems with non-zero angle of attack, the flow field is three- 
dimensional and the cavity is not symmetric. In these cases, the 
convergence of the Newton-Raphson iteration is sensitive to the 
initial estimate of the cavity shape. Methods of generating these 
initial estinates are discussed which have been successful in 


leading to convergent solutions. Also efficient methods of parame- 
terizing the cavity are developed to reciuce the computational effort. 
24 refs., 8 figs. 


21885 (SAND-91-0121) Diffraction patterns produced by 
periodic and turbulent flowing gases including applications of 
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photorefractive temporal filtering. Corvo, A. Sandia National 
Labs., Albuquerque, NM (USA). May 1991. 55p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
Order Number DE91012636. Source: OSTI; NTIS; GPO Dep. 

The diffraction patterns produced by passing a laser beam 
through two different types of flowing gases are calculated. The 
first type of flow consists of periodic lines of gas flowing transverse 
to the beam's propagation. The second flow is turbulent. The mea- 
surable parameters in the diffraction patterns are derived and 
related to the gas temperature, pressure, velocity, and (in the case 
of the turbulent flow) to the flow’s structure constant. A discussion 
on using the photorefractive effect to study turbulent flows is also 
given. In the latter case a method that relates the flow's structure 
constant to the decay time of the photorefractive crystal is given. 
24 refs., 11 figs. 
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21886 (ANL-HEP-TR-91-05) High Energy Physics Division 
semiannual report of research activities, July 1, 1990- 
December 31, 1990. Berger, E.; Moonier, P.; May, E.; Norem, J. 
(eds.). Argonne National Lab., IL (USA). Feb 1991. 103p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. Order Number DE91012339. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A report is presented of research and development activities 
conducted in the High Energy Physics Division at Argonne National 
Laboratory during the six month period July 1 through December 
31, 1990. Analyses of data from experiments performed by mem- 
bers of the Division are summarized, and the status of experiments 
taking data and of those being prepared is reviewed. Descriptions 
are included of research on theoretical and phenomenological top- 
ics in particle physics. Progress reports are provided on accelerator 
research and development, detector research and development, 
and experimental facilities research. Lists are presented of publica- 
tions, of colloquia and conference talks, and of significant external 
community activities of members of the Division. 


21887 (IN2P3—1989) Nuclear physics and High Energy 
Physics Institute: 1988 to 1989 progress report. institut National 
de Physique Nucleaire et de Physique des Particules (IN2P3), 75 - 
Paris (France). 1990. 132p. (in French). Order Number 
DE91784517. Source: OSTI; NTIS (US Sales Only). 

The 1988 to 1989 progress report of the Nuclear Physics and 
High Energy Physics National Institute (France) is presented. The 
main objectives of the Institute research programs are the identifi- 
cation of the fundamental components of matter, the study of the 
properties and interactions between quarks and leptons. The re- 
sults and the experiments presented are: Z° event at LEP, hadron 
spectroscopy, CP violation, standard model, sixth quark, heavy 
ions at CERN, thermistocle experiment, high spin, exotic nuclei. 
The research and developments concerning instruments are also 
reported. 


21888 (IN2P3—9001) Gift 88. Blaizot, J.P.; Capdevielle, J.N.; 
Capella, A.; Gosset, J.; Landaud, G.; Lutz, P.; Morel, A.; Pire, B.; 
Vautherin, D. Institut National de Physique Nucleaire et de 
Physique des Particules (IN2P3), 75 - Paris (France). 1990. 425p. 
(in French). (CONF-8809477—-: Summer School on Nuclear 
Physics and Particle Physics, Lyon (France), 12-16 Sep 1988). Or- 
der Number DE91781457. Source: OSTI; NTIS (US Sales Only). 

The lectures presented at the Summer School on Nuclear 
Physics and High-energy Physics (1988) concern quark-gluon 
plasma researches in heavy ion collisions. The subjects presented 
are: high density matter equation and phase transition, dynamics 
of high energy nuclei-nuclei collisions and the definition of the pa- 
rameters characterizing the interaction, possible signatures of the 
quark-gluon plasma, background noise estimation by collision dy- 
namic model in the absence of a plasma, experimental results at 
high and low energy, the contribution of cosmic rays to the re- 
search of the quark-gluon plasma, discriminating analysis. 


21889 (LBL-30410) Bullding @ mass storage system for 
physics applications. Holmes, H.; Loken, S. Lawrence Berkeley 





Lab., CA (USA). Mar 1991. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00098. (CONF- 
910373-10: Conference on computing in high energy physics, 
Tsukuba (Japan), 11-15 Mar 1991). Order Number DE91012293. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The IEEE Mass Storage Reference Model and forthcoming stan- 
dards based on it provide a standardized architecture to facilitate 
designing and building mass storage systems, and standard inter- 
faces so that hardware and software from different vendors can 
interoperate in providing mass storage capabilities. A key concept 
of this architecture is the separation of control and data flows. This 
separation allows a smaller machine to provide control functions, 
while the data can flow directly between high-performance chan- 
nels. Another key concept is the layering of the file system and the 
storage functions. This layering allows the designers of the mass 
storage system to focus on storage functions, which can support a 
variety of file systems, such as the Network File System, the An- 
drew File System, and others. The mass storage system provides 
location-independent file naming, essential if files are to be mi- 
grated to different storage devices without requiring changes in 
application programs. Physics data analysis applications are partic- 
ularly challenging for mass storage systems because they stream 
vast amounts of data through analysis applications. Special mecha- 
nisms are required, to handle the high data rates and to avoid 
upsetting the caching mechanisms commonly used for smaller, 
repetitive-use files. High data rates are facilitated by direct channel 
connections, where, for example, a dual-ported drive will be posi- 
tioned by the mass storage controller on one channel, then the 
data will flow on a second channel directly into the user machine, 
or directly to a high capacity network, greatly reducing the I/O ca- 
pacity required in the mass storage control computer. Intelligent 
storage allocation can be used to bypass the cache devices en- 
tirely when large files are being moved. 


21890 (LBL-30411) The role of the UNIX™ central comput- 
ing facility in a multi-purpose national laboratory. Eades, C.A. 
Lawrence Berkeley Lab., CA (USA). 5 Mar 1991. 13p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC03- 
76SF00098. (CONF-910373—11: Conference on computing in high 
energy physics, Tsukuba (Japan), 11-15 Mar 1991). Order Number 
DE91012361. Source: OSTI; NTIS; GPO Dep. 

In the last ten years we have seen a significant change in the 
role of the central computing facility. This has been brought about 
by the new technology and the evolving needs of the research 
community. In this paper we discuss the current efforts of the 
central computing facility's UNIX Group at Lawrence Berkeley Lab- 
oratory to address these changes in technology and the needs of 
its research groups. This paper is divided into three general areas. 
In the first, management, we discuss the costs of system manage- 
ment in a distributed computing environment: current computing 
issues, including the impact of workstation technology on the labo- 
ratory infrastructure, the advantages and disadvantages of diskless 
workstations in the laboratory environment as well as the need for 
high-reliability file services it implies. In the second, mass storage, 
we discuss the need for and an implementation of mass storage 
service to the laboratory community. We will also discuss issues 
such as network access and integration strategies. In the third. we 
will discuss other types of services provided by the central facility, 
including common software export via high availability Network File 
Services servers, distributed high-quality output devices and the 
role of the central facility in providing computer security. 


21891 (LYCEN-90-01) Nuclear Physics Institute of Lyon: 
The 1988 to 1989 progress report. Lyon-1 Univ., 69 - Villeurbanne 
(France). Inst. de Physique Nucleaire. 1990. 196p. (In French). Or- 
der Number DE91784527. Source: OSTI; NTIS (US Sales Only). 
The 1988 to 1989 progress report of the Nuclear Physics Insti- 
tute of Lyon is presented. Among the most important events, the 
operation of LEP, the acquisition and analysis of the first data 
which allowed to limitate at 3 the number of neutrino species, may 
be mentioned. The investigations relating to superdeformed nuclei 
and the assembly of the RFQ post-accelerator at the hydrogen ag- 
gregate accelerator are summarized. The most relevant results 
obtained in the fields of High Energy, Nuclear and multi-disciplinary 
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Physics are reviewed. The developments concerning instrumenta- 
tion, international cooperation and teaching are included. The 
published papers and the thesis presented are listed. 
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21892 (CEA-CONF—-10349) Studies of nuclear collective 
flow with Diogene. Babinet, R. (and others); Cavata, C.; De- 
moulins, M.; Fanet, H.; Gosset, J.; Lemaire, M.C.; Le Merdy, A.; 
L’Hote, D.; Lucas, B.; Poitou, J.; Alard, J.P.; Augerat, J.; Bastid, N. 
Charmensat, P.; Dupieux, P.; Fraysse, L.; Marrocle, J.; Montarou, 
G.; Pa. CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. de Physique Nucleaire. 1990. 7p. 
(CONF-900295—: 6. winter workshop on nuclear dynamics, Jack- 
son Hole, WY (USA), 17-24 Feb 1990). Order Number 
DE91784511. Source: OSTI; NTIS (US Sales Only). 

The DIOGENE results on the baryon and pion flows are ana- 
lyzed. The attention is focalized on the collective hydrodynamical 
behaviour of nuclear matter. The transverse momentum analysis 
method is applied. Ne and Ar beams and NaF, Nb, Pb and Ca 
targets are used. The method for fitting the two-dimensional cross- 
sections with two-dimensional Gaussian distributions of baryon flow 
is described. It is shown that the experimental results can be sum- 
marized on the basis of the flow parameter F and the mean value 
of the in-plane transverse momentum per mass. Concerning the 
pion flow, the preferential emission towards the projectile side is 
compatible with the absorption hypothesis. 


21893 (DESY-91-001) Measurement of the branching ra- 
tios for the decays tau -> hadron 7°, and tau -> hadron 
7°7°,, Antreasyan, D. (Harvard Univ., Cambridge, MA (USA)); 
Irion, J.; McBride, P.; Strauch, K.; Bartels, H.W.; Bienlein, J.K.; 
Brockmueller, K.; Karch, K.; Kloiber, T.; Koch, W.; Marsiske, H.; 
Meyer, H.; Skwarnicki, T.; Trost, Hw.; Voigt, A; Wachs, 
K.; ZschorsCrystal Ball Collaboration. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany, F.R.). Jan 1991. 18p. 
(SLAC-PUB-5403). Order Number DE91785653. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Crystal Ball detector at the DORIS Ii storage ring at DESY 
has been used to measure the branching ratios for the decay 
modes tau*~ -> h*~v°v and tau*~ -> h*~2°x°v, where h* is 
any charged hadron. The results are BR(taut- -> h*-7°v) = 
(2.0+-0.8+-1.9)%; BR(taut—->h*—7°r°v) = (5.7+-0.5+-1.9'-7)%. 
The first result is in good agreement with the present world aver- 
age. The decay mode h*~ 7° °v is reconstructed in tau decays for 
the first time. Its branching ratio, however, is somewhat lower than 
the corresponding world average, and therefore tends to increase 
the 1-prong problem. (orig.). 


21894 (DESY-—91-006) Studies of multihadronic final states 
in photon-photon interactions. Behrend, HJ. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, F.R.)); 
Criegee, L.; Field, J.H.; Franke. G.; Jung, H.: Meyer, J.; Podobrin, 
O.; Schroeder, V.; Winter, G.G.; Bussey, P.J.; Campbell, A.J.; 
Hendry, D.; Lumsdon, S.J.; Skillicorn, |.OCELLO Collaboration. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.). Feb 1991. 22p. Order Number DE91785650. Source: OSTI; 
NTIS (US Sales Only): INIS. 

We have measured the cross section and Q*-dependence of the 
reaction ++ -> multihadrons. using the CELLO detector at DESY, 
for visible final-state masses between 4 and 9 GeV. The data are 
well fitted by an incoherent sum of Generalised Vector Meson 
Dominance and Quark Parton Model terms, but at low Q* require 
the addition of a third component which resembles the QPM but is 
less two-jet-like. With and without this term, the GVDM cross 
section at Q*=0 is found to be 200 +- 20 and 250 +- 25 nb, re- 
spectively. (orig.). 


21895 (DESY-F15—91-01) Measurement of the hadronic 
cress section of the e*e~-annihilation at an center-of-mass 
energy of 9.36 GeV. Hapke, M. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.); Hamburg Univ. (Germany, 
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F.R.). Fachbereich 12 - Physik. Feb 1991. 61p. (In German). Order 
Number DE91788315. Source: OSTI; NTIS (US Sales Only); INIS. 

Using the ARGUS detector operating at the DORIS II storage 
ring (DESY, Hamburg) the hadronic cross-section in e*e~ annihila- 
tions at a center-of-mass energy of 9.36 GeV has been measured. 
The ratio R of the hadronic cross-section o9(e*e~->hadrons) to 
the muonic cross-section ap?°°(ete-->y*p-) has the value of 
R=3.46+-0.03+-0.10. (orig.). 


21896 (DOE/ER/40039-47) A search for quark composite- 
ness with the CDF detector at the Fermilab Collider. Hessing, 
T.L. Texas A and M Univ., College Station, TX (USA). Dec 1990. 
115p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract ASO5-81ER40039. Order Number DE91012761. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The inclusive jet cross section in pp collisions at ,/s = 1.8 TeV 
has been measured using jet clustering cone sizes of 0.4, 0.7 and 
1.0. The cone size, R, is defined to be, R = \/An* + Ad*, where 7 
= —In tan 6/2, 6 represents the polar angle and ¢ represents the 
azimuthal angle. A lower limit on the value of the composite scale 
parameter, Ac, was determined to be 1100 GeV at the 95% confi- 
dence level using the cone size 1.0. Comparisons to both leading 
order Quantum Chromo Dynamics (QCD) and next-to-leading order 
QCD calculations have been made and no significant deviations 
from QCD observed. The dependence of the inclusive jet cross 
section on cone size has also been compared to next-to-leading 
order QCD. The measured cross section was found to grow larger 
with increasing cone size, more quickly than next-to-leading order 
QCD predicts. 89 refs., 61 figs., 44 tabs. 


21897 (DOE/ER/40105—154) CEBAF/SURA 1985 Summer 
Workshop: Proceedings. Crannel, H. (Catholic Univ. of America, 
Washington, DC (USA). Dept. of Physics); Gross, F. Continuous 
Electron Beam Accelerator Facility, Newport News, VA (USA). Dec 
1985. 559p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-83ER40105. (CONF-8506152—: Continuous Elec- 
tron Beam Accelerator Facility/Southeastern Universities Research 
Association, Inc. (CEBAF/SURA) summer workshop, Newport 
News, VA (USA), 3-7 Jun 1985). Order Number DE91012043. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The 1985 Summer Workshop began a new phase of planning for 
the experimental program at CEBAF. One goal of the Workshop 
was to define and describe options for equipping the CEBAF and 
Stations with experimental equipment. Starting with an initial list of 
options which grew out of discussions during the Winter of 1984 
and the Spring of 1985, the five working groups met during the 
Workshop and developed their final reports, included in these pro- 
ceedings. The program of the Workshop consisted of invited talks 
on both theoretical and experimental topics, and working group 
meetings. The five working groups, include: Magnetic Spectrome- 
ters; Large Acceptance Detectors and Low Intensity Beams; 
Internal Targets; Positrons; Theory. These proceedings begin with 
an overview of CEBAF, and a report on progress made by the 
Magnetic Spectrometer and Internal Target Working Groups prior to 
the Workshop. The next part contains the invited talks, presented 
in the order which they were given during the week. The final re- 
ports of the five working groups follow this, and the proceedings 
conclude with papers contributed to the Workshop. 


21898 


(DOE/ER/40315-181) Hyperon-antihyperon produc- 
tion at LEAR. Johansson, T. (Uppsala Univ. (Sweden). Dept. of 
Radiation Sciences). PS185 Collaboration. European Organization 
for Nuclear Research, Geneva (Switzerland): Uppsala Univ. (Swe- 
den). Dept. of Radiation Sciences. 2 Oct 1990. 13p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG02-87ER40315. 


(CERN-PPE-90-146:CONF-900766-5: 1. biennial conference on 
low energy antiproton physics, Stockholm (Sweden), 2-6 Jul 1990). 
Order Number DE91012644. Source: OSTI:; NTIS; INIS; GPO Dep. 
The PS185 collaboration studies the production of antihyperon- 
hyperon pairs in antiproton-proton collisions at LEAR in the 
threshold region. Results obtained for the reactions pp — AA and 
pp — AS° + c.c. are shown and discussed. They include total and 
differential cross sections as well as polarizations. For the AA 
channel spin-correlations are obtained as well. 34 refs., 11 figs. 
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21899 (DOE/ER/40389-68) Pion beta decay at PILAC. Mc- 
Farlane, W.K. (Superconducting Super Collider Lab., Dallas, TX 
(USA)). Temple Univ., Philadelphia, PA (USA). Dept. of Physics; 
Superconducting Super Collider Lab., Dallas, TX (USA). 17 Apr 
1991. 14p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG02-88ER40389 ;AC02-89ER40486. Order Number 
DE91013295. Source: OSTI; NTIS; INIS; GPO Dep. 

The proposal to build PILAC presents the possibility of making 
an improved measurement of the pion beta decay rate. The rate 
for the decay 7+ — 7°etv, is predicted by the Standard Model 
(SM) to be R(x* — 7°etve) = 0.3999 + 0.0005 s—'. The best ex- 
perimental number, from LAMPF Experiment 32, using in-flight 
decays, is R(x* — 7°etve) = 0.394 + 0.0015 s—'. A precise mea- 
surement would test the SM by testing the unitarity of the Cabibbo- 
Kobayashi-Maskawa matrix, for which one analysis of the nuclear 
beta decay data has shown a 0.4% discrepancy. Thus an experi- 
ment at the 0. 2% level would be a significant one. Detailed study 
of possible designs will be needed, as well as extensive testing of 
components. The reduction of systematic errors to the 0.1% level 
can only be done over a period of years with a highly stable appa- 
ratus and beam. At a minimum, three years of occupancy of a 
beam line, with 800 hours per year, would be required. 23 refs., 2 
figs., 2 tabs. 


21900 (FNAL/C—91/112) Hyperon radiative decays, the a 
parameter of =* — py first results from Fermilab E761. 
Foucher, M. (Yale Univ., New Haven, CT (USA)). The E761 Col- 
laboration. Fermi National Accelerator Lab., Batavia, IL (USA). May 
1991. 10p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH03000. (CONF-9103119-1: 26. Moriond 
meeting on high energy hadronic interactions, Les Arcs (France), 
17-23 Mar 1991). Order Number DE91012859. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A high statistics study of the hyperon radiative decay, £* — py, 
has been performed in the Proton Center charged hyperon beam 
at Fermilab. A preliminary result for the a parameter for £* — py 
is presented. We find the a parameter to be —0.69 + (0.11 statisti- 
cal) +(0.11 + 0.11 systematic). 4 rets., 4 figs. 


21901 (FNAL/C-138-E) Jet results from CDF. Wainer, N. 
The CDF Collaboration. Fermi National Accelerator Lab., Batavia, 
IL (USA). May 1991. 11p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CH03000. (CONF-9103119-3: 
Moriond meeting on high energy hadronic interactions, Les Arcs 
(France), 17-23 Mar 1991). Order Number DE91014145. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Recent results from CDF in jet physics are presented. Tests of 
leading order and next to leading order QCD are pertormed by 
measuring the dijet invariant mass spectrum, jet shapes and three 
jet events. Tests the leading logarithm, approximation in QCD are 
made by comparing the high energy events at CDF with the Her- 
wig Monte Carlo. 10 refs., 7 figs. 


21902 (INIS-mf-12825) The determination of the number of 
light neutrino species. Rademakers, A.A. Amsterdam Univ. 
(Netherlands). 30 Jan 1991 121p. Order Number DE91631264. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Includes summary in Dutch. 

The hadronic decays of the Z° boson in e*e~ collisions have 
been studied with the DELPHI detector at LEP at ten different 
center-of-mass energies around the Z° peak. The total in inte- 
grated luminosity, in 1989, was 573nb-'. The Z° resonance 
line-shape has been measured using about 11000 selected 
hadronic events. The selection efficiency was (92.0 +- 1.1)% and 
the uncertainty on the luminosity measurement was estimated to 
be 2.4%. The normalized hadronic cross sections were fitted to the 
model independent formula by Borelli et al. to obtain the Z° mass 
and width, the Born peak cross section and the number of light 
neutrino species. from the analysis of leptonic events the ratio of 
hadronic over leptonic partial widths was obtained. Using this ratio 
and assuming lepton universality the hadronic and leptonic partial 
widths as well as the sum of the partial widths of invisible Z° de- 
cays could be determined. The results are in good agreement with 
the Standard Model with a large top-quark mass. They also agree 
very well with the measurements of the other LEP experiments. 
(author). 59 refs.; 43 figs.; 15 tabs. 





21903 (KEK-90-12) Physics at a phi-factory: CP and CPT 
violations in kaon decays. Fukawa, M. (and others); Fukushima, 
Y.; Hirata, K. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Aug 1990. 99p. Order Number DE91791013. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The report first describes the space-time symmetries and their vi- 
olations, and the experimental situation at a phi-factory. It then 
discusses the measurement of direct CP violation by determination 
of the Re(e/e) in (neutral K) -> 2 decays. Another discussion is 
then made stressing that the measurement of a double ratio formed 
from the four decay modes provides a complete cancellation of all 
systematic uncertainties. This would provide the first opportunity to 
test direct CP violation in the decay of charged particles at a theo- 
retically interesting level. A direct measurement of T violation is 
then described. This also provides a measurement of the direct 
CPT violation parameter through the decay of Kita3. The availability 
of a tagged Ks beam at a phi-factory should enable the violation of 
the as yet unseen CP violating decay Ks -> 3phi®. This would pro- 
vide the first evidence of CP violation in Kg decay at the 5c level. 
A discussion is also made of the observation of CP violations in Ks 
decays into semileptonic final states. A nonzero charge asymmetry 
could be detected with 3-40 accuracy, providing both evidence for 
CP violation for a particle other than the K_ and a measurement of 
the mass-matrix CPT violating parameter 6. (N.K.). 


21904 (KFKI-1990-46/A) On quark-diquark systems exited 
in high mass’ diffractive dissociation in proton-proton colli- 
sion at 360 GeV/c. Gemesy, T.; Hidas, P.; Jenik, L.; Pinter, Gy. 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search inst. for Physics. Oct 1990. 50p. Order Number 
DE91632626. Source: OSTI; NTIS (US Sales Only); INIS. 

Properties of proton diffractive dissociation have been investi- 
gated for four-prong final states in proton-proton reactions at 360 
GeV/c, in particular for pp -> ppxta—mr7° (m=0,1,2). Mass distri- 
butions and decay angular distributions are given. The decay of 
the diffractive system is seen to be very anisotropic, and large pry 
is suppressed at higher masses. It is found that the ‘pomeron’ 
couples with a single valence quark of the incident proton, but indi- 
cations for a diquark-pomeron coupling are also found. Similarities 
with fragmentation in lepton-hadron deep inelastic scattering are 
underlined. (author) 30 refs.; 20 figs.; 2 tabs. 


21905 (LAL-90-64) Physics from Lep. Haissinski, J. Paris-11 
Univ., 91 - Orsay (France). Lab. de l'Accelerateur Lineaire. Sep 
1990. 18p. (CONF-900903-: 8. general conference of the Euro- 
pean Physical Society (EPS): trends in physics, Amsterdam 
(Netherlands), 4-8 Sep 1990). Order Number DE91784505. 
Source: OSTI; NTIS (US Sales Only). 

The most important results obtained after one year of the LEP 
operation are summarized. The measurement of the mass of the 
intermediate boson Z° is performed. The non-existence of addi- 
tional family of fundamental constituents (leptons and quarks) 
besides the three already known is established. The search for the 
Higgs bosons in the minimal Standard Model is considered. A sub- 
stantial progress in this field was possible because LEP provides 
high number of useful events. 


21906 (SLAC-374) Neutral kaon and lambda production in 
electron-positron annihilation at 29 GeV and the Z boson reso- 
nance. Fordham, C.S. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Oct 1990. 162p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC03-76SF00515. Order Number 
DE91012988. Source: OSTI; NTIS; INIS; GPO Dep. 

The production of K° and A in the hadronization of qq events 
from e*e~ collisions at 29 GeV and the Z° resonance is studied 
using the Mark II detector as upgraded for running at the Stanford 
Linear Collider. Hadronization processes cannot presently be cal- 
culated with Quantum Chromodynamics; instead, hadronization 
models must be used in comparisons with data. In these models, 
hadronization occurs at local energy scales of a few GeV, a level 
at which small differences in quark and diquark mass significantly 
affect the production of particles such as K° and A, the lightest 
neutral meson and baryon containing strange quarks. Their produc- 
tion and behavior in hadronic events is a test for the accuracy of 
our understanding of hadronization. Two-charged- particle decays 
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of the K° and A are isolated within the hadronic event sample. The 
resulting distribution of K° and A are corrected for inefficiencies 
and generalized to include all K° and A. Various kinematic distribu- 
tions of the strange particles are examined. These distributions 
include the momentum and scaled momentum of the particles. The 
kinematics of the particles with respect to the original quark 
direction are examined through the distributions of rapidity and mo- 
mentum transverse to the thrust both in and out of the event plane. 
The dependence of K° and A production on the sphericity of the 
hadronic events is also examined. All these distributions show that 
the behavior of K° and A in hadronic events is consistent with the 
hadronization models. 


21907 (TRI-PP-89-22) Iseospin breaking in the neutron- 
proton system. Niskanen, J.A. (Helsinki Univ. (Finland). Dept. of 
Theoretical Physics). TRIUMF, Vancouver, BC (Canada). May 
1989. 16p. (CONF-8904233-: 3. international symposium on pion- 
nucleon and nucleon-nucleon physics, Leningrad (USSR), 17-22 
Apr 1989). Order Number DE91631271. Source: OSTI; NTIS (US 
Sales Only); INIS. 

| review work explaining the recent TRIUMF measurement of the 
charge symmetry breaking observable AA = A, - Ap in polarized np 
scattering. In most theoretical models nearly all of this AA can be 
explained as the np mass difference effect in pion exchange at the 
zero crossing angle of the experiment, with the more interesting 
heavy meson exchanges contributing to the angular distribution 
only outside that angle. Also the reaction np -> dx® is shortly dis- 
cussed. 


21908 (TRI-PP-89-29) Particle physics prospects for the 
KAON factory. Bryman, D. TRIUMF, Vancouver, BC (Canada). 
May 1989. 13p. (CONF-8904412-—: Workshop on intensity frontier 
physics, Tsukuba (Japan), 3-4 Apr 1989). Order Number 
DE91631272. Source: OSTI; NTIS (US Sales Only); INIS. 

The Kaon Factory at TRIUMF will produce beams of kaons, an- 
tiprotons, neutrinos and other particles with a hundred-fold increase 
in intensity over existing machines in the 30 GeV region. This will 
make possible new high precision experiments designed to test 
current ideas as well as high sensitivity measurements which could 
potentially reveal new effects. A sample of particle physics experi- 
ments involving rare kaon decays, CP and T vioiation studies, 
neutrino properties and reactions and light quark spectroscopy 
which might take advantage of the new opportunities presented by 
the Kaon Factory is discussed. 


21909 (TRI-PP-89-30) Particle theory and intense hadron 
facilities: An overview. Ng, J.N. TRIUMF, Vancouver, BC 
(Canada). May 1989. 12p. (CONF-8904412-: W on inten- 
sity frontier physics, Tsukuba (Japan), 3-4 Apr 1989). Order 
Number DE91631273. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief overview of particle physics that can be done at an in- 
tense hadron facility (IHF) is given. The emphasis is placed on 
testing the standard model, light Higgs boson searches and CP vi- 
olation, which are areas an IHF can do especially well. 


21910 (TRI-PP-89-34) Concluding remarks. Vogt, E. TRi- 
UMF, Vancouver, BC (Canada). May 1989. 9p. (CONF-8904412-: 
Workshop on intensity frontier physics, Tsukuba (Japan), 3-4 Apr 
1989). Order Number DE91631274. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The workshop has covered in a very interesting and complete 
way the basic physics issues to be addressed by the complemen- 
tary facilities, in Canada and Japan, intended to explore the 
intensity-frontier of strong-interaction physics. Japan has its new 
KEK facilities and its future Japanese Hadron Project (JHP): 
Canada has its present TRIUMF laboratory and its future KAON 
Factory. Both JHP and KAON appear very near to final construction 
approval. The possibilities are very great for new joint programs be- 
tween the two countries which can lead the world in the new strong 
interaction physics. These concluding remarks describe the general 
science basis and particularly the models for the internationaliza- 
tion of science needed to make these new collaborations thrive. 


21911 (TRI-PP-90-88) Measurements of angular distribu- 


tions of absolute cross sections and powers of the 
reaction pp — dzx* between 1.3 and 2.4 GeV. Yonnet, J. (CEA 
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Centre d’Etudes Nucleaires de Saclay, 91 Gif-sur-Yvette 
(France)); Boivin, M.; Boudard, A.; Bruge, G.; Couvert, P.; Garcon, 
M.; Kerboul, C.; Mayer, B.; Abegg, R.; Gaillarc, G.- British 
Columbia Univ., Vancouver, BC (Canada). TRIUMF Facility. Dec 
1990. 4p. (LNS/Ph—90-21 ;CONF-900726-6: 7. international confer- 
ence on polarization phenomena in nuclear physics, Paris 
(France), 9-13 Jul 1990). Order Number DE91012638. Source: 
OSTI; NTIS (US Sales Only); TRIUMF, 4004 Wesbrook Mall, Van- 
couver, B.C. Canada, V6T 2A3. 

We have measured angular distributions of absolute cross sec- 
tions, analyzing powers and the spin transfer parameters Knn of 
the reaction pp — dz* at 6 incident proton energies between 1.3 
and 2.4 GeV. In a first phase the data were analyzed to obtain an- 
gular distributions of absolute cross sections and analyzing powers 
Ayo. Distributions of Ay. where the Mandelstam parameters t or u 
are equal to zero or the angle 6,(c.m.) equals 90° as a function of 
/s confirm the resonance like behavior suggested by an earlier 
experiment. For the first time deviations from a smooth behavior 
are also found in the ,/s distribution (at t = 0) of the absolute cross 
section. 5 rets., 4 figs. 


21912 (TRI-PP-91-3) High intensity neutrino beams at 
KAON. Frekers, D. TRIUMF, Vancouver, BC (Canada). Mar 1991. 
8p. Sponsored by British Columbia Univ., Vancouver, BC 
(Canada). TRIUMF Facility. Order Number DE91012147. Source: 
OST!; NTIS (US Sales Only); TRIUMF, 4004 Westbrook Mall, Van- 
couver, B.C., Canada V6T 2A3. 

A possible neutrino physics program at a KAON neutrino facility 
is being discussed and an unconventional design for a high resolu- 
tion neutrino detector based entirely on scintillating fibres is being 
presented. 19 refs., 10 figs., 1 tab. 
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Refer also to citation(s) 21443, 21892, 21899, 21947, 21949, 
21959, 21963, 22005, 22012, 22013, 22033, 22140 


21913 (ANL-HEP-TR-90-86) Searching for top decays to 
charged Higgs bosons with the SDC aetector. Barnett, R.M. 
(Lawrence Berkeley Lab., CA (USA)); Hinchliffe, !.; Gunion, J.F.; 
Haber, H.E.; Hubbard, B.; Trost, H.J. Argonne National Lab., IL 
(USA); Lawrence Berkeley Lab., CA (USA); California Univ., Davis, 
CA (USA). Nov 1990. 18p. Sponsored by USDOE, Washington, 
DC (USA); National Science Foundation, Washington, DC 
(USA). DOE Contract W-31109-ENG-38 ;AC03-76SF00098 
;AT03-89ER40492. Grant PHY-86-15529. (SDC—90-00141;LBL-— 
29774;UCD-—90-32;SCIPP—90/32). Order Number DE91012480. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We have studied the capabilities of the SDC detector to discover 
a charged Higgs boson in the decay t — H*b for the particular 
case m, = 250 GeV/c? and m,+ = 150 GeV/c®. The two methods 
investigated both tag tt events by demanding a high-p, lepton and 
two identified b-quark jets. In the first technique we search for an 
excess of + leptons from H+ decays; in the second, we look for a 
peak in the two-jet mass distribution resulting from H+ — cS. In 
combination, these two techniques allow discovery of such a 
charged Higgs boson over the entire interesting range of two- 
Higgs-doublet mode! parameter space. 8 refs., 11 figs., 2 tabs. 


21914 (CEA-CONF—-10352) Two-gluon model of hadronic 
transitions between S, D and P states in cantic and bantib 
systems. Chemtob, M.; Navelet, H. CEA Centre d’Etudes Nucle- 
aires de Saclay, 91 - Gif-sur-Yvette (France). Service de Physique 
Theorique. 1989. 6p. (CONF-890903-: International europhysics 
conference on high-energy physics, Madrid (Spain), 6-14 Sep 
1989). Order Number DE91784510. Source: OSTI; NTIS (US 
Sales Only). 

The hadronic cascade transitions in charmonium and bottomo- 
nium are discussed as two-gluon emission processes. Their 
probability amplitudes are evaluated in a semi-perturbative quark 
model approach. The equation obtained from the decomposition of 
the spin-average transition rates in partial waves of the intrinsic an- 
gular momentun of the gluon pair j is presented. The transition 
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rates are evaluated by numerical integration using harmonic oscil- 
lator wave functions. The predictions for integrated hadronic 
transition rates are shown. The four main findings of the investiga- 
tion concerning the gluon emission model, the meson production, 
the xx spectra are summarized. 


21915 (CEA-CONF—10354) Strangeness photoproduction. 
Berthot, J.; Saghai, B. CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Dept. de Physique Nucleaire. 1989. 
lip. (in French). (CONF-8912131—: 3. workshop of the Jacques 
Cartier Centre: colloquium on weak and electromagnetic probes in 
nuclear physics, Lyon (France), 6-8 Dec 1989). Order Number 
DE91784514. Source: OSTI; NTIS (US Sales Only). 

A non exhaustive review, about the strangeness photo- 
production is presented here in relation with the new electrons 
machines. Accent is put on the elementary reaction yp -> K* A. 
The experiments on electroproduction and the study of hypernuclei 
with the electromagnetic probe are also discussed. 


21916 (DESY—91-004) Characteristics of leptonic signals 
for Z boson pairs at hadron colliders. Matsuura, T. (Hamburg 
Univ. (Germany, F.R.). 2. Inst. fuer Theoretische Physik); Bij, J.J. 
van der. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.). Feb 1991. 19p. Order Number DE91785651. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We study the production of Z boson pairs at hadron colliders fol- 
lowed by their subsequent decay into muons or electrons. We take 
into account the processes qanti q -> ZZ and gg -> ZZ. The cal- 
culation incorporates all effects of the polarization of the Z bosons. 
Particular emphasis is put on the Higgs-signal where we study the 
angular distribution of the decay leptons, in order to determine the 
longitudinal polarisation fraction of the Z bosons. We also study the 
correlation of the decay planes of the leptons from the two Z 
bosons. This correlation may be significant for light Higgs bosons. 
(orig.). 


21917 (DOE/ER/40315-—183) The weak decay of 


and hypernuciei. Barnes, P.D. Carnegie-Melion Univ., Pittsburgh, 


PA (USA). [1990]. 16p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG02-87ER40315. (CONF-9010264—10: Los 
Alamos Meson Physics Facility (LAMPF) workshop, Los Alamos, 
NM (USA), 11-13 Oct 1990). Order Number DE91012278. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Flavor changing weak decays of hyperons and hypernuclei are 
reviewed in the context of possible experiments for the new high 
intensity proton facilities discussed at PILAC, KAON, AGS, etc. 
Both semileptonic and mesonic decays of hyperons are reviewed 
in the context of the 6 S = 6 Q, 6 S < 2, and §l = 1/2 rules. The 
nonmesonic hyperon decay modes available for study in hypernu- 
clei are described, together with a comparison of recent data and 
calculations. The physics motivation for some specific experiments 
at these high flux facilities is discussed. 28 refs., 5 figs. 


21918 (IC-90/258) Transverse spin eftect: A means to 
probe photinos. Mekhfi, M. International Centre for Theoretical 
Physics, Trieste (italy). 1990. 12p. Order Number 
DE91632576. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider the e*e~ system in storage rings with its natural 
polarization being transverse to the beam direction. We restrict the 
analysis to neutrino-like events 4u(neutrino), 4u-bar(sneutrino), +- 
bar(photino) and propose to measure the associated transverse 
spin asymmetry. We prove that for s >> 4 m?,,-tilde, photino pro- 
duction is the unique channel which leads to non-vanishing 
transverse asymmetry. The 4u(4u-tilde) in contrast does not con- 
tribute through W-(W-tilde—) exchange due to chirality while for 
the Z-boson exchange the 4u and its supersymmetric partner 4u- 
tide, contribute equal amounts but with ite signs in a way 
similar to that encountered in SUSY-GUTS (hierarchy problem), 
hence, give a net vanishing result. Using recent limits on the sneu- 
trino mass, we set up the minimum value of ,/s above which one 
may expect the photino to dominate over the neutrino. Also we 
give a qualitative estimate of the asymmetry and find that it is 
within the actual precision of such experiments. In this respect 
transverse asymmetry measurements when restricted to the pro- 
posed class of events are a possible probe to new physics beyond 
the standard model. (author). 9 refs, 4 figs. 





21919 (IC-90/325) On charged fermions in two dimen- 
sions. Randjbar-Daemi, S.; Salam, A.; Strathdee, J. International 
Centre for Theoretical Physics, Trieste (Italy). Sep 1990. 23p. Order 
Number DE91632615. Source: OST!; NTIS (US Sales Only); INIS. 

The integer quantum Hall effect and associated magnetic phe- 
nomena are reconsidered in a 2-dimensional system with a flat 
boundary. The electromagnetic properties of this system are gov- 
erned by an effective Lagrangian which includes an induced 
Chern-Simons term. The effective lagrangian is relevant for the 
description of fields which are slowly varying about a uniform mag- 
netic background associated with a fermionic ground state in which 
a whole number of Landau levels is filled. It is singular for field 
values that correspond to partially filled levels. The underlying as- 
sumption of translation invariance of the fermionic ground state 
fails in the vicinity of boundaries where the effective field theory is 
essentially non-local. The width of the boundary layer and the cur- 
rent flowing in it are estimated. (author). 12 refs, 5 figs. 


21920 (IC—90/339) Nucleon and isobar properties in a rela- 
tivistic Hartree-Fock calculation with vector Richardson 
potential and various radial forms tor scalar mass terms. Dey, 
J. (UNESP, Sao Paulo, SP (Brazil). Inst. de Fisica Teorica); Dey, 
M.; Mukhopadhaya, G.; Samanta, B.C. International Centre for 
Theoretical Physics, Trieste (Italy). Oct 1990. 15p. Order Number 
DE91632585. Source: OSTI; NTIS (US Sales Only); INIS. 

Mean field models of the nucleon and the delta are established 
with the two-quark vector Richardson potential along with various 
prescriptions for a running quark mass (single particle) in the 
Dirac-Hartree-Fock formalism. The N-A splitting is obtained from 
colour magnetic interaction and the results for g, and magnetic 
moment are discussed. An effective density dependent one body 
potential U(rho) for quarks at a given density rho inside the nu- 
cleon, is derived. Asymptotic freedom and confinement properties 
are built-in in U (rho) and the model dependence is restricted to 
the intermediate densities. (author). 18 refs, 1 fig., 2 tabs. 


21921 (IC—90/350) Color enhancement in K, -> +7. Pramu- 
dita, A. International Centre for Theoretical Physics, Trieste (Italy). 
Oct 1990. 6p. Order Number DE91632586. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Soft-gluon exchange as manifestation of the strong interaction at 
long distance provides color degrees of freedom of internal quarks 
in K, -> -yy that enhance the amplitude calculated in the standard 
electroweak gauge model. The enhancement obtained is sufficient 
to account for the observed decay amplitude. (author). 13 refs, 1 
fig. 


21922 (IC—90/373) Evidence for a bound state in pp-bar- 
system. Bykovsky, B.V. (Joint Inst. for Nuclear Research, Dubna 
(USSR)); Meshcheryakov, D.V.; Meshcheryakov, V.A. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1990. 19p. Order 
Number DE91632587. Source: OSTI; NTIS (US Sales Only); INIS. 

Two characteristics of proton-antiproton scattering 
tho(s)=ReF p5_bar IMFpp_bar ANd orot(S) are considered. Theoretical 
consideration is based on the analytical properties of the forward 
scattering amplitude Fp, _»ar(s). Experimental data on rho and ort 
at p, < 180 GeV/c have been analyzed, and satisfactory descrip- 
tion of rho and oy has been achieved only when a quasinuclear 
state is assumed to exist in a pp-bar-system. A mass of this state 
is close to 2m where m is a proton mass. (author). 20 refs, 4 figs, 
1 tab. 


21923 (IC—90/379) Superconducting cosmic strings in 
models with spontaneously broken family symmetry. Bibi- 
lashvili, T.M. (Georgian Academy of Sciences, Tbilisi (USSR). Inst. 
of Physics). International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1990. 11p. Order Number DE91632616. Source: OSTI; 
NTIS (US Sales Only); INIS. 

It is shown that superconducting cosmic strings with some spe- 
cific properties can naturally occur in models of spontaneously 
broken family symmetry. Different realizations of horizontal symme- 
try are analyzed. (author). 9 refs, 3 figs. 


21924 (IC—90/399) A nucleation model of hadrons based 
on QCD string. Senda, Ikuo. International Centre for Theoretical 


64 PHYSICS | 
6452 Particle Interactions and Properties - Theoretical 


Physics, Trieste (Italy). Nov 1990. 15p. Order 
DE91632588. Source: OSTI; NTIS (US Sales Only); INIS. 

A dynamical model of hadrons is proposed. The dynamical equa- 
tions for the system of hadrons are obtained in the analogy with 
the nucleation theory. The results of dual string theory are used to 
represent interactions between high resonances. At the energy 
density ~ 0.5 GeV/fm*, the models show a critical behaviour, 
where hadrons in the system start coaleasing to form highly 
excited resonances. The relation to the phase transition to quark- 
gluon plasma phase is discussed. (author). 13 refs, 5 figs. 


21925 (IN2P3-9001, pp. 319-342) Contribution of cosmic 
rays to the quark-gluon plasma research. Capdevielle, J.N. 
(Bordeaux-1 Univ., 33 - Gradignan (FR). Centre d’Etudes Nucle- 
aires). Institut National de Physique Nucleaire et de Physique des 
Particules (IN2P3), 75 - Paris (France). 1990. (In French). (CONF- 
8809477—: Summer School on Nuclear Physics and Particle 
Physics, Lyon (France), 12-16 Sep 1988). In Gif 88. 425p. Order 
Number DE91781457. Source: OSTI; NTIS (US Sales Only). 

The approach of the phase transition to the quark-gluon plasma 
is discussed for ultra high energy cosmic ray collisions beyond 10° 
GeV. The possible signatures appeared in the dependence of the 
average transverse momentum on central rapidity density and in 
the spikes of pseudo rapidity distributions collected with emulsion 
chambers boarded on Concorde’s flights, on JACEE-NASA, bal- 
loons and at mountain altitude. Those aspects are compared with 
the main features of multiproduction from CERN and Fermilab col- 
liders, through Monte Carlo generators of collisions. 


21926 (INIS-mf—12824) A unitarized meson model inciud- 
ing color Coulomb interaction. Metzger, Kees. Katholieke Univ. 
Nijmegen (Netherlands). 3 1990 145p. Order Number 
DE91631243. Source: OSTI; NTIS (US Sales Only); INIS. 

Includes summary in Dutch. 

Ch. 1 gives a general introduction into the problem field of the 
thesis. It discusses in how far the internal structure of mesons is 
understood theoretically and which models exist. It discusses from 
a phenomenological point of view the problem of confinement indi- 
cates how quark models of mesons may provide insight in this 
phenomenon. In ch. 2 the formal theory of scattering in a system 
with confinement is given. It is shown how a coupled channel (CC) 
description and the work of other authors fit into this general 
framework. Explicit examples and arguments are given to support 
the CC treatment of such a system. In ch. 3 the full coupled- 
channel model as is employed in this thesis is presented. On the 
basis of arguments from the former chapters and the observed 
regularities in the experimental data, the choices underlying the 
model are supported. In this model confinement is described with a 
mass-dependent harmonic-oscillator potential and the presence of 
open (meson-meson) channels plays an essential role. In ch. 4 the 
unitarized model is applied to light scalar meson resonances. In 
this regime the contribution of the open channels is considerable. It 
is demonstrated that the model parameters as used for the de- 
scription of the pseudo-scalar and vector mesons, unchanged can 
be used for the description of these mesons. Ch. 5 treats the color- 
Coulomb interaction. There the effect of the Coulomb interaction is 
studied in simple models without decay. The results of incorporating 
the color-Coulomb interaction into the full CC model are given in 
ch.6. Ch. 7 discusses the results of the previous chapters and the 
present status of the model. (author). 182 refs.; 16 figs.; 33 tabs. 


21927 (INS-858) Two-arm electron/photon/hadron spec 
trometer TALES collaboration. Hayano, R.S. (Tokyo Univ. 
(Japan)); Sakurai, H.; Shigaki, K. Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study. Dec 1990. 19p. Order Number 
DE91791027. Source: OSTI; NTIS (US Sales Only): INIS. 

To discover and probe the existence of a quark gluon plasma, it 
would seem desirable to have a detector which is sensitive to as 
many of the proposed ‘signatures’ as possible, so that they could 
all be observed and turned on and off in a predictable, repro- 
ducible, controllable and unified way. By emphasizing an open 
geometry experiment, optimized for detecting low-mass, low Pr 
electron-positron pairs. a reasonably comprehensive measurement 
of the majority of the quark gluon plasma signatures must be ob- 
tained. Thus, the report first addresses physics motivation and 
goals, focusing on dielectron production; °, eta and direct photon 
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measurements; global event characterization; identified hadron Py 
spectra; and charm production. An overview of the proposed cen- 
tral detector is then presented. Next, major detector components 
and expected performance are discussed, focusing on tracking, 
electron-pair reconstruction (a gas ring-imaging Cerenkov RICH 
counter), Dalitz-decay rejection, a highly-segmented electromag- 
netic calorimeter, global event characterization, an optical forward 
spectrometer, and a summary of performance. Finally, the report 
describes major research and development items and estimated 
costs. (N.K.). 


21928 (IPNO-TH-9040) The Odderon today. Nicolescu, B. 
Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 
May 1990. 10p. (CONF-9003161-: 25. Rencontres de Moriond on 
QCD and hadronic interactions conference, Les Arcs (France), 4- 
17 Mar 1990). Order Number DE91781438. Source: OSTI; NTIS 
(US Sales Only). ; 

| think that the following quotation from the big French scientis' 
of the XIXth century Claude Bernard expresses well what | am try- 
ing to say in my talk.: Quand le fait que l’on rencontre est en 
opposition avec une theorie regnante, il faut accepter le fait et 
abandonner la theorie, lors meme que celle-ci est soutenue par les 
grands noms, et generalement acceptee. (The approximate English 
translation of this quotation: When a fact arises which is in contra- 
diction with a dominant theory, one has to accept the fact and to 
give up the theory, even if this theory is supported by famous 
names and it is generally accepted.) 33 refs. 


21929 (JINR-D-9-89-52, pp. 21-32) Problems of high energy 
physics. Kadyshevskij, V.G. (Joint Inst. for Nuclear Research, 
Dubna (USSR)). AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (In 
Russian). (CONF-8810289-: 11. All-Union conference on charged 
particle accelerators, Dubna (USSR), 25-27 Oct 1988). In Proceed- 
ings of 11. All-union conference on charge-particle accelerators. V. 
1. 508p. Order Number DE91003104. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Some problems of high energy physics are discussed. The main 
attention is paid to describibg the standard model. The model com- 
prises quantum chromodynamics and electroweak interaction 
theory. The problem of CP breaking is considered as well. 8 refs.; 
1 tab. 


21930 § (JINR-E-2-89-867) q*q-ber? mesons, ao(980), fo(975) 
and QCD vacuum. Dorokhov, A.E. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics); Kochelev, 
N.|.; Zubov, Yu.A. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1989. 6p. (In Russian). Order Number 
DE91628682. Source: OSTI; NTIS (US Sales Only); INIS. 

In the quark model the q@q-bar* mesons spectrum with consider- 
ation of annihilation channels through instantons is calculated. The 
interpretation of f9(975) and narrow a,(980) mesons as four-quark 
states is given. 13 refs.; 1 fig.; 2 tabs. 


21931 (KFKI-1990-37/A, pp. 17-21) On an interpretation of 
the GGLP formula. Csoergoe, T. (Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics); 
Zimanyi, J. Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Sep 1990. (CONF-9005245-: 
International workshop on correlations and multiparticle production 
(CAMP), Marburg (Germany, F.R.), 14-16 May 1990). In Spacetime 
effects in relativistic heavy ion collisions. 27p. Order Number 
DE91632653. Source: OSTI; NTIS (US Sales Only); INIS. 

The GGLP effect is caused by the Bose-Einstein statistics of 
identical particles. The authors point out that the ‘radius’ parameter 
R of the C(Q,) form of the correlation function can be related to the 
width of the proper time distribution in case of very strongly corre- 
lated spacetime and momentum space. (author) 9 refs. 


21932 (LAPP-TH-278-89) A determination of astrong with 
transversally polarized beams at LEP1. Djouadi, A. (Technische 
Hochschule, Aachen, (DE). Lehrstuhl fuer Theoretische Physik und 
Inst. fuer Theoretische Physik); Renard, F.M.; Verzegnassi, C. 
Grenobie-1 Univ., 74 - Annecy (France). Lab. de Physique des 
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Particules Elementaires. Dec 1989. 14p. (CERN-TH—5602-89). Or- 
der Number DE91781428. Source: OSTI; NTIS (US Sales Only). 

We propose a new and rather unbiased way of determining the 
value of the strong coupling constant a, if transversally polarized 
electron-positron beams were available at LEP1. The ratio of az- 
imuthal asymmetries for the production of hadrons to muons in 
e*e~ annihilation is independent of any cut-off procedure and is 
very sensitive to the value of as. Moreover we show that on top of 
Z resonance, it is free from any ambiguity stemming from Standard 
Model unknown parameters or the possible presence of New 
Physics. 


21933 (LBL-30635) Physics possibilities at LHC/SSC. 
Hinchliffe, |. Lawrence Berkeley Lab., CA (USA). 25 Apr 1991. 26p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-9103173—1: Rencontres de physiques 
de la Valle d'Aosta, La Thuile (Italy), 4-9 Mar 1991). Order Number 
DE91012861. Source: OSTI; NTIS; INIS; GPO Dep. 

This document reviews some recent work on physics simulations 
for SSC/LHC. Included are reviews of some of the recent develop- 
ments in physics simulations for the SSC/LHC and comments upon 
the requirements that are placed upon detectors by the need to ex- 
tract specific physics signatures. The material in the various EOI/ 
LOI documents submitted to the SCC Laboratory and the work 
done at the Aachen LHC workshop are discussed. In the following 
discussion 1 SSC (LHC) year corresponds to an integrated lumi- 
nosity of 10 (100) fo~’. 41 refs., 14 figs. 


21934 (NIKHEF-H-91-01) H®°->2+x- Detection at the HLC. 
Bos, K. (Nationaal Inst. voor Kernfysica en Hoge-Energiefysica 
(NIKHEF), Amsterdam (Netherlands). Sectie H); Anselmo, F.; Eijk, 
B. van. Nationaal Inst. voor Kernfysica en Hoge-Energiefysica 
(NIKHEF), Amsterdam (Netherlands). Sectie H. 1991. 10p. Order 
Number DE91631210. Source: OSTI; NTIS (US Sales Only); INIS. 

A study is presented on the production of the standard model 
Higgs, subsequently decaying into tau leptons. The paper concen- 
trates on the so-called intermediate Higgs mass range of 100 - 160 
GeV/c?. It is assumed that LEP will provide with a mass limit up to 
roughly the W*- mass and it is recognized that experimental sig- 
nals from the decay of a Higgs with a mass close to the Z° mass 
will be impossible or otherwise extremely difficult to disentangle 
trom the dominating Z° decay signal. Clear decay signatures e.g. 
multi lepton decay channels become only important close to, or 
above the W* W~ pair threshold. Hadronic decay modes will be 
overwhelmed by a large background of ordinary QCD jets. The 
only, relatively sizable, decay modes with extraordinary experimen- 
tal signatures that are left are the +-y decay channel and tau pairs, 
where it is required that each tau decays semileptonically into a 
single charged lepton plus two neutrinos. Implications on the cross 
sections and branching ratios for different values for the top quark 
mass and the Higgs mass are presented. It is concluded that the 
overwhelming background due to heavy flavour production through 
either pure QCD processes and/or other heavy flavour sources 
makes it difficult, though maybe not impossible, to observe the sig- 
nal. (author). 12 refs.; 9 figs. 


21935 (NORDITA-S0/74-N(prepr.)) Summing skyrmions. 
Jackson, A.D. (State Univ. of New York, Stony Brook (USA). Dept. 
of Physics); Weiss, C.; Wirzba, A. Nordisk Inst. for Teoretisk Fysik 
(NORDITA), Copenhagen (Denmark). 1990. 23p. Order Number 
DE91632590. Source: OSTI; NTIS (US Sales Only); INIS. 

The Skyrme model has the same high density behavior as a free 
quark gas. However, the inclusion of higher-order terms spoils this 
agreement. We consider the all-order sum of a class of chiral in- 
variant Lagrangians of even order in L, suggested by Marleau. We 
prove Marleau’s conjecture that these terms are of second order in 
the derivatives of the chiral angle for the hedgehog case and show 
the terms are unique under the additional condition that, for each 
order, the identity map on the 3-sphere S°(L) is a solution. The 
general form of the summation can be restricted by physical con- 
straints leading to stable results. Under the assumption that the 
Lagrangian scales like the non-linear sigma model at low densities 
and like the free quark gas at high densities, we prove that a chiral 
phase transition must occur. (orig.). 





(NORDITA-90/75-N(prepr.)) On the quantizat 

for mesor-soliton bound s' Scoccola, N.N. (Niels Bohr 
Inst., Copenhagen (Denmark)); Wirzba, A. Nordisk Inst. for Teo- 
retisk Fysik (NORDITA), Copenhagen (Denmark). 1990. 12p. Order 
Number DE91632591. Source: OSTI; NTIS (US Sales Only); INIS. 

The quantization rules for meson-soliton bound systems are dis- 
cussed within the framework of the bound state approach to 
strange and heavy flavored baryons. It is shown that the soliton 
has to change its quantization according to the number of mesons 
that are bound to it. As a consequence of this, the quantization 
rule and the quantum numbers of the baryons in the bound state 
approach are uniquely determined. (orig.). 


ion rules 


21937 (NORDITA—90/79-P(prepr.)) Limits on heavy WIMP 
masses and interactions. Enqvist, K.; Kainulainen, K. Nordisk 
Inst. for Teoretisk Fysik (NORDITA), Copenhagen (Denmark). 
1990. 17p. Order Number DE91632560. Source: OST!; NTIS (US 
Sales Only); INIS. 

We consider generic heavy WIMPs with effective neutral current 
coupling constant g’. We show that cosmology, experiments and 
unitarity considerations limit their masses from the above as well 
as from the below. There are also absolute lower limits of 
3.9x10-5 g and 8.8x10-* g for the couplings of Dirac and Majo- 
rana neutrinos, respectively. In the experimentally interesting 
region my ~ O(100) GeV we find a stringent bound g’ > or ap- 
prox. 0.19. In U(1)’ models cosmology implies an upper limit of 
about 1 TeV on the Z’ and on the WIMP masses, but only in the 
absence of Z-Z’ mixing. (orig.). 


21938 (NORDITA-91/4-NP(prepr.)) Color anomaly in a hy- 
brid bag model. Nielsen, H.B. (Niels Bohr Inst., Copenhagen 
(Denmark)); Rho, M.; Wirzba, A.; Zahed, |. Nordisk Inst. for Teo- 
retisk Fysik (NORDITA), Copenhagen (Denmark). 1991. 12p. Grant 
DE-FG02-88ER40388. Order Number DE91632592. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We show that color can escape from a QCD bag if we allow for 
a@ pseudoscalar singlet coupling at the surface, much like the 
baryon number in chiral bag models. To enforce total confinement 
of color an additional boundary term is suggested. (orig.). 


21939 (RAL-91-010) The effect of a neutrino magnetic mo- 
ment on nuclear excitation processes. Dodd, A.C.; Papageorgiu, 
E.; Ranfone, S. Rutherford Appleton Lab., Chilton (UK). Jan 1991. 
8p. Order Number DE91632561. Source: OSTI; NTIS (US Sales 
Only); INIS. 

it is shown that the MeV-range neutrinos with a magnetic mo- 
ment of ~ 10-'' Bohr magnetons would excite nuclei, like '°C, 
with cross sections comparable to those obtained in the Standard 
Model. This implies the possibility of improving the present experi- 
mental bounds on the magnetic moment of any flavour of neutrinos 
by one order of magnitude. Such a magnetic moment would also 
enhance the coherent neutrino-nuciear scattering in low- 
temperature detectors, enabling them to set comparable limits. 
(author). 


21940 (SLAC-PUB-5529) Heavy-quark physics in quantum 
chrom ies. Brodsky, S.J. Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (USA). Apr 1991. 32p. by USDOE, 
Washington, DC (USA). DOE Contract ACO03-76SF00515. (CONF- 
910229-3: 6. Lake Louise winter institute (LLWI-6): topical 
workshop on particle physics - the era, Lake Louise 
(Canada), 17-22 Feb 1991). Order Number DE91012113. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Heavy quarks can expose new symmetries and novel phenom- 
ena in QCD not apparent in ordinary hadronic systems. In these 
lectures | discuss the use of effective-Lagrangian and light-cone 
Fock methods to analyze exclusive heavy hadron decays such as 
Y — pp and B — zz, and also to derive effective Schroedinger 
and Dirac equations for heavy quark systems. Two contributions to 
the heavy quark structure functions of the proton and other light 
hadrons are identified: an “extrinsic” contribuiicn associated with 
leading twist QCD evolution of the gluon distribution, and a higher 
twist “intrinsic” contribution due to the hardness of high-mass fluc- 
tuations of multi-gluon correlations in hadronic wavefunctions. A 
non-perturbative calculation of the heavy quark distribution of a 
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meson in QCD in one space and one time is presented. The intrin- 
sic higher twist contributions to the pion and proton structure 
functions can dominate the hadronic production of heavy quark 
systems at large longitudinal momentum fraction x- and give 
anomalous contributions to the quark structure functions of ordinary 
hadrons at large x,;. | also discuss a number of ways in which 
heavy quark production in nuclear targets can test fundamental 
QCD phenomena and provide constraints on hadronic wavefunc- 
tions. The topics include color transparency, finite formation time, 
and predictions for charm production at threshold, including 
nuclear-bound quarkonium. | also discuss a number of QCD mech- 
anisms for the suppression of J/y and Y production in nuclear 
collisions, including gluon shadowing, the peripheral excitation of 
intrinsic heavy quark components at large x¢, and the coalescence 
of heavy quarks with co-moving spectators at low xr. 


21941 (SLAC-PUB-5573) Chiral symmetry and the charge 
asymmetry of the sS distribution in a proton. Burkardt, M. Stan- 
ford Linear Accelerator Center, Menio Park, CA (USA). May 1991. 
4p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00515. (CONF-9105106-2: 4. conference on the inter- 
sections between particle and nuclear physics, Tucson, AZ (USA), 
23-29 May 1991). Order Number DE91012964. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Based on a simple K-cloud model, as well as the Gross-Neveu 
and the Nambu-Jona-Lasinio model, it is predicted that the s&§ sea 
in a proton is not charge symmetric at large Bijorken-x. The s 
quarks are shifted to larger values of x,; than the 5 quarks. Fur- 
thermore these large x,j s quarks carry a negative polarization. 9 
rets., 2 figs. 


21942 (TRI-PP-—88-90) Further comments on radiative 
muon capture in hydrogen and nucleon excitation. Beder, D.S. 
(British Columbia Univ., Vancouver, BC (Canada). Dept. of 
Physics); Fearing, H.W. TRIUMF, Vancouver, BC (Canada). Oct 
1988. 12p. Order Number DE91631228. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We extend our previous calculations of radiative muon capture 
on a nucleon and present detailed calculations of the role of the 
4(1232) using an improved delta-nucieon-gamma vertex and for a 
variety of values of the induced pseudoscalar coupling gp. We also 
present calculations of the photon-muon spin-asymmetry and ex- 
amine effects of the A(1232) there. 


21943 (TRI-PP-88-92) The catamorphy of quark-lepton 
families. Wilkinson, D.H. (Sussex Univ., Brighton (UK)). TRIUMF, 
Vancouver, BC (Canada). Nov 1988. 4p. Order Number 
DE91631258. Source: OSTI; NTIS (US Sales Only); INIS. 
Quark-lepton families appear to be limited in number. This can 
be understood if they are catamorphically related. This is illustrated 
by a simple geometrical Ansatz that gives the correct number of 
fermion fields per family and limits the number of families to three. 


21944 (TRI-PP-89-5) A study of CP violation and light 
Higgs bosons with muon polarization asymmetry in K,° -> ,- 
anti: decay. Geng, C.Q.; Ng, J.N. TRIUMF, Vancouver, BC 
(Canada). Feb 1989. 18p. Order Number DE91631211. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We have calculated the CP-violating polarization asymmetry P, 
of the outgoing muon in Ko, -> y-antiz decays for the standard 
model (SM) as well as the minimal charged Higgs model (MCHM) 
with natural flavor conservation. Detailed predictions of P, as a 
function of the Cabibbo-Kobayashi-Maskawa parameters rho and 6 
and the t-quark mass are given. P, is a sensitive probe for light 
scalars in both SM and MCHM. It ranges from 0.02-0.86 for 
scalars lighter than 5 GeV/c?. Charged Higgs bosons can help in 
enhancing P_. 


21945 (TRI-PP—89-25) A dynamical model of pion photo- 
production on the nucleon. Nozawa, S. (Paul Scherrer Inst. 
(PSI), Villigen (Switzeriand)); Biankleider, B.; Lee, T.-S.H. TRIUMF, 
Vancouver, BC (Canada). 1989. 64p. Order Number 
DE91631229. Source: OSTI; NTIS (US Sales Only); INIS. 

Pion photoproduction on the nucleon is investigated using a 
model Hamiltonian defined in the channel-space H «N Earth 2+ 
Earth B with B = A and N. The basic electromagnetic matrix 
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elements are deduced from the low-order Feynman amplitudes cal- 
culated from a Lagranian describing interactions among, +, 7, rho, 
w, N and A fields. The =N interaction is described by B <-> 2N 
vertices, and a two-body separable potential A scattering formalism 
is introduced to assure that the constructed pion photoproduction 
amplitude is unitary and gauge invariant. The «N parameters are 
determined by fitting the phase shift data up to 500 MeV incident 
pion energy. The remaining three free parameters of the model, 
cutoff A for the form factor which regularizes the Born 
(non-resonant) terms, Gy and Ge_ for the -N <-> A vertex, are de- 
termined by fitting the M,,(3/2) and E,,(3/2) multipole data. The 
resulting E2/M1 ratio of the yN <-> A excitation is -3.1%. The 
model provides a good description of the existing cross section 
and polarization data for yp -> x*n, yp -> #°p and yn -> 7~p up 
to 500 MeV incident photon energy. The importance of unitary in 
extracting the basic parameters from the data is demonstrated ex- 
plicitly. It is also shown, that within the present unitary model, the 
aN off-shell effects can account for up to 50% of the cross section. 
This calls into question those models that only use Watson’s theo- 
rem to impose unitarity. The model is consistent with the existing 
unitary «NN models, and hence can be directly applied to study 
pion photoproduction on the deuteron ana heavier nuclei. 


6453 Particle invariance Principles and Symmetries 
Refer also to citation(s) 21903, 21966 


21946 (IC-90/374) Classical extended supercontormal 
symmetries. Viswanathan, R.R. international Centre for Theoreti- 
cal Physics, Trieste (Italy). Oct 1990. 22p. Order Number 
DE91632343. Source: OSTi; NTIS (US Sales Only); INIS. 

Super-covariant differential operators are defined in two dimen- 
sions which map supersymmetry doublets to other doublets. The 
possibility of constructing a closed algebra among the fields ap- 
pearing in such operators is explored. Such an algebra exists for 
Grassmann-odd differential operators. A representation for these 
operators in terms of free-field doublets is constructed. An explicit 
closed algebra involving fields of spin 2 and 5/2, in addition to the 
stress tensor and the supersymmetry generator, is constructed 
from such a free-field representation as an example of a non-linear 
extended superconformal algebra. (author). 9 refs. 


21947 (LBL-29739) Weak scale supersymmetry. Hall, L.J. 
(Lawrence Berkeley Lab., CA (USA)). Lawrence Berkeley Lab., CA 
(USA). 12 Nov 1990. 8p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00098. (CONF-9007193—2: 28. 
international school of subnuciear physics: physics up to 200 TeV, 
Erice (Italy), 16-24 Jul 1990; UCB-PTH-90/46). Order Number 
DE91012341. Source: OSTI; NTIS; INIS; GPO Dep. 

An introduction to the ideas and current state of weak scale su- 
persymmetry is given. It is shown that LEP data on Z decays has 
already excluded two of the most elegant models of weak scale 
supersymmetry. 14 refs. 


21948 $(TRI-PP-88-25) A minimal spontaneous CP violation 
model with small neutrino mess and SU(2) x U(1) x Z; symme- 
try. Geng, C.Q.; Ng, J.N. TRIUMF, Vancouver, BC (Canada). Apr 
1988. 7p. Order Number DE91631082. Source: OSTI; NTIS (US 
Sales Only); INIS. 

it is shown that spontaneous CP violation and natural flavor con- 
servation can occur in the SU(2), x U(1)y model based on two 
Higgs doublet and one Higgs singlet fields with a Z, discrete 
symmetry. Physical CP nonconservation is purely due to scalar- 
pseudoscalar mixings. In order for this to be a major source of CP 
violation a light spin-O boson of mass less than 10 GeV is re- 
quired. The see-saw mechanism can be implemented to generate 
small neutrino masses. The model implies a relatively large electric 
dipole moment for charged leptons and small value for ¢’/e. 


21949 (TRI-PP-88-91) CP violation in two-generation ver- 
sion of left-right models. Liu, J. (Michigan Univ., Ann Arbor, Mi 
(USA). Dept. of Physics); Geng, C.Q.; Ng, J.N. TRIUMF, Vancau- 
ver, BC (Canada). Nov 1988. 13p. (UM-TH-88-22.). Order Number 
DE91631083. Source: OSTI; NTIS (US Sales Only); INIS. 

Recent measurements of </e ~ 3 x 10-° and Dn, the neutron 
electric dipole moment, of the order 10-2 e.cm, if confirmed, may 


be used to place useful constraints on different CP violation mod- 
els. In this paper, we study their implications on a class of two 
generation-version of minimal left-right models. We find that, if all 
these observations are to be explained by these models, the CP 
violation phases of the model must fall into an interesting hierarchi- 
cal pattern. A realization of such a pattern is illustrated in a 
minimal spontaneous CP violation model. 


21950 (TRI-PP-88-103) Uniqueness of quarks, leptons and 
exotic fermions in the chiral-color models. Geng, C.Q. TRIUMF, 
Vancouver, BC (Canada). Oct 1988. 14p. Order Number 
DE91631080. Source: OSTI; NTIS (US Sales Only); INIS. 

We study the uniqueness of quarks, leptons and exotic fermions 
in the chiral-color models of SU(3)c, x SU(2), x U(1)y and 
SU(3)o. x SU(3)cR x SU(2), x SU(2)R x U(1) based on the cancel- 
lations of the three known chiral anomalies in four dimensions. The 
minimal exotic particles are identified for existing three and four 
quark-lepton families. 


21951 (TRI-PP-89-1) A criterion for existence of finite to 
all orders N-1 SYM theories. Jiang, Xiang-don (Academia Sinica, 
Beijing, BU (China). Inst. of High Energy Physics); Zhou, Xian-jian. 
TRIUMF, Vancouver, BC (Canada). Jan 1989. 14p. Order Number 
DE91631084. Source: OSTI; NTIS (US Sales Only); INIS. 

We investigate the general conditions for an all-orders finite the- 
ory by redefining the coupling constants such that both the gauge 
coupling 6-function and the anomalous dimensions of the gauge 
superfield and chiral superfields vanish. These explicit expressions 
for the conditions of all-orders finiteness involve solutions of an infi- 
nite number of equations. Both a solving process and a criterion 
for existence of the solutions of the equations are given. 


21952 (TRI-PP-89-8) Strong CP violation and the neutron 
electric dipole moment. Liu, J. (Michigan Univ., Ann Arbor, MI 
(USA). Randall Lab. of Physics); Geng, C.Q.; Ng, J.N. TRIUMF, 
Vancouver, BC (Canada). Mar 1989. 12p. (UM-TH—89-05.). Order 
Number DE91631085. Source: OSTI; NTIS (US Sales Only); INIS. 

We derive an identity that relates the fermion electric dipole mo- 
ment from weak CP violation effects to the strong CP parameter 6. 
In the absence of Peccei-Quinn type symmetries, we find that re- 
quiring 6 naturally small generally implies that, for a large class of 
models, the dominant contribution to the neutron electric dipole 
moment, d,, comes from strong CP violation rather than directly 
trom weak CP violation effects. 
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Refer also to citation(s) 21919, 21946, 22135 


21953 (AECL-9188) A study of the use of the magnetic 
hertz vector to calculate fields in cavities. Couture, M. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chak River 
Nuclear Labs. Sep 1986. 44p. Order Number DE91631018. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility of using a representation of the electromagnetic 
fields in terms of the magnetic Hertz vector to calculate fields in 
cavities is examined; the model is tested by calculating fields in ax- 
ially symmetric cavities. The gauge fixing problem is discussed 
through several examples. 


21954 (CEA-CONF—10252) 2D gravity and random matri- 
ces. Zinn-Justin, J. CEA Centre d’Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France). Service de Physique Theorique. 1990. 
19p. (CONF-9004309-—: 9. International Conference on Problems in 
Quantum Field Theory, Dubna (USSR), 24-28 Apr 1990). Order 
Number DE91781451. Source: OSTI; NTIS (US Sales Only). 
Recent progress in 2D gravity coupled to d < 1 matter, based on 
a representation of discrete gravity in terms of random matrices, is 
reported. The matrix problem can be solved in many cases by the 
introduction of suitable orthogonal polynomials. Alternatively in the 
continuum limit the orthogonal jal method can be shown to 
be equivalent to the construction of representation of the canonical 
commutation relations in terms of differential operators. In the case 
of pure gravity or discrete Ising-like matter the sum ovei topologies 
is reduced to the solution of non-linear differential equations. The d 


= 1 problem can be solved by semiclassical methods. 
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21955 


(CEA-CONF—10358) Integrable lattice models and 


quantum groups. Saleur, H.; Zuber, J.B. CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique Theorique. 1990. 52p. (CONF-9004299-: Spring School 
on String Theory and Quantum Gravity, Trieste (Italy), 23 Apr - 1 
may 1990). Order Number DE91784516. Source: OSTI; NTIS (US 
Sales Only). 

These lectures aim at introducing some basic algebraic concepts 
on lattice integrable models, in particular quantum groups, and to 
discuss some connections with knot theory and conformal field the- 
ories. The list of contents is: Vertex models and Yang-Baxter 
equation; Quantum sl(2) algebra and the Yang-Baxter equation; U, 
sl(2) as a symmetry of statistical mechanical models; Face models; 
Face models attached to graphs; Yang-Baxter equation, braid 
group and link polynomials. 


21956 (CRN-HE-90-03) Equivaient complex and real 
fermions in heterotic superstring solutions. Rausch de 
Traubenberg, M.; Savoy, C.A. Strasbourg-1 Univ., 67 (France). 
Centre de Recherches Nucleaires. 1990. 16p. Order Number 
DE91784518. Source: OSTI; NTIS (US Sales Only). 

As a first step towards a classification of the heterotic superstring 
solutions in the fermionic approach, we study a class of solutions 
characterized by complex fermions with Z, boundary conditions. 
The same solutions can be obtained by an equivalent modular in- 
variant system of real fermions with Z2 boundary conditions. The 
proof is supplied by Riemann identities for Jacobi ©-functions that 
we derive. The patterns of the gauge groups of the D-dimensional 
solutions are determined for 4 < D < 10, and their uniqueness in 
10-dimensions is checked for the different Z, boundary conditions. 
A construction of the Eg x Eg supersymmetric solution based on 
nine complex fermions with Z3 periodicity is exhibited. 


21957 (IC-90/340) Solutions to Yang-Baxter equation for 
the spinor representations of q-B,. Hou Boyuan; Ma Zhonggi. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Oct 1990. 
23p. Order Number DE91632286. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In this paper, both trigonometric and rational solutions to the 
Yang-Baxter equation associated with the spinor representations of 
the quantum B, universal enveloping algebras are obtained. The 
corresponding representations of the braid group and the link poly- 
nomials are also computed through a standard method. The 
quantum Clebsch-Gordan matrix, the quantum projectors and the 
solutions associated with the spinor representation of the quantum 
Bs are presented explicitly. (author). 16 refs, 2 tabs. 


21958 (I\C-90/377) General super Virasoro construction on 
affine G. Mohammedi, N. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1990., 10p. Order Number 
DE91632287. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider a bosonic current algebra and a theory of free 
fermions and construct a general N = 1 super Virasoro current al- 
gebra. We obtain a master-set of equations which comprises the 
bosonic master equation for general Virasoro construction on affine 
G. As an illustration we study the case of the group SU(2). (au- 
thor). 13 refs. 


21959 (IC—90/415) Matrix models with + >0. Marzban, 
C.; Viswanathan, R.R. International Centre for Theoretical Physics, 
Trieste (Italy). Dec 1990. 14p. Order Number DE91632288. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Within the framework of c = 1 matrix models, we consider 
multi-matrix models. A connection is established between a D- 
dimensional gas of fermions (bosons) for odd (even) values of D. A 
statistical mechanical analysis yields the scaling law for the free 
energy, and hence the susceptibility exponents for the various 
models. The exponents turn out to be positive for the multi-matrix 
models, suggesting that these could represent models of 2 
d-gravity coupled to c>1 matter. Whereas in the c=1 case the den- 
sity of states itself diverges as one approaches the critical point, in 
the D-matrix models various derivatives of the density of states 
diverge, with the order of the derivative depending on D. This quali- 
tatively different behaviour of the density of states could be a signal 
of the conjectured "phase transition” at c=1. (author). 14 refs. 
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21960 (IC-90/450) Non-commutative geometry and super- 
symmetry. Hussain, F. (International Centre for Theoretical 
Physics, Trieste (Italy)); Thompson, G. International Centre for 
Theoretical Physics, Trieste (Italy). Dec 1990. 9p. (MZ-TH-91-01.). 
Order Number DE91632289. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A direct correspondence between supersymmetric models and a 
recently proposed field theory based on non-commutative geometry 
is established. (author). 7 refs. 


21961 (IC-90/478) Fermion induced singularities in a 
nor-relativistic eftective Lagrangian for electromagnetism. 
Randjbar-Daemi, S.; Salam, A.; Strathdee, J. International Centre 
for Theoretical Physics, Trieste (Italy). Jan 1991. 19p. Order Num- 
ber DE91632290. Source: OSTI; NTIS (US Sales Only); INIS. 

Effective field theory methods are applied to the study of 
non-relativistic quantum electrodynamics in a slowly varying elec- 
tromagnetic background. It is shown that the one-loop effective 
action has singularities at those values of the background fields 
which correspond to complete fillings of Landau levels. One imme- 
diate result of our work is a simple derivation of the oscillatory 
behaviour of the energy density, magnetization and permittivities, 
at zero temperature. (author). 13 refs. 


21962 (IN2P3-9001, pp. 55-141) Quantum chromodynamics 
on networks and finite temperature. Morel, A. Institut National 
de Physique Nucleaire et de Physique des Particules (IN2P3), 75 - 
Paris (France). 1990. (In French). (CONF-8809477-: Summer 
School on Nuclear Physics and Particle Physics, Lyon (France), 
12-16 Sep 1988). In Gif 88. 425p. Order Number DES1781457. 
Source: OSTI; NTIS (US Sales Only). 

Lectures on quantum chromodynamics theory in the continuum 
and the associated non-disturbing phenomena are given. The dis- 
cretization of the theory giving equations similar to those found in 
four dimensional statistical systems is studied. The physics of the 
expected non-disturbing phenomena is discussed. The lectures are 
also dedicated to finite temperature (chiral transitions and confine- 
ment) and addressed to non-experts. 


21963 (LAPP-T—89-04) Perturbative study in quantum field 
theory at finite temperature, application to lepton pair produc 
tion trom a quark-gluon plasma. Altherr, T. Grenoble-1 Univ., 74 
- Annecy (France). Lab. de Physique des Particules Elementaires; 
Grenoble-1 Univ., 38 (France). Dec 1989. 143p. (in French). Order 
Number DE91784524. Source: OSTI; NTIS (US Sales Only). 

The main topic of this thesis is a perturbative study of Quantum 
Field Theory at Finite Temperature. The real-time formalism is used 
throughout this work. We show the cancellation of infrared and 
mass singularities in the case of the first order OCD corrections to 
lepton pair production from a quark-gluon plasma. Two methods of 
calculation are presented and give the same finite result in the limit 
of vanishing quark mass. These finite terms are analysed and give 
small corrections in the region of interest for ultra-relativistic heavy 
ions collisions, except for a threshold factor. Specific techniques for 
finite temperature calculations are explicited in the case of the 
fermionic self-energy in QED. 


21964 (LAPP-T-90-01) On bidimensional ian con 
formal models. Lazzarini, S. Grenobie-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires; Grenoble- 
1 Univ., 38 (France). Apr 1990. 180p. (in French). Order Number 
DE91784523. Source: OSTI; NTIS (US Sales Only). 

The main topic of this thesis is the study of Conformal Field The- 
ories defined on an arbitrary compact Riemann surface without 
boundary. The Beltrami parametrization of complexe structures 
endowing such a surface provides a local bidimensional diffeomor- 
phism invariance of the theory and the holomorphic factorization. 
The perturbative quantization a la Feynman is then constrained by 
local factorized Ward identities. The renormalization is analysed in 
the Esptein-Glaser scheme. A first part deals with the simplest free 
field models where one checks the interesting conjecture that 
renormalized perturbative expansions could be resumed by a 
Polyakov’s formula which is a Wess-Zumino action for the diffeo- 
morphism anomaly. For a higher genus surface, only a differential 
version is proposed. The second part of this thesis is devoted to 
the characterization of some observables of the free bosonic string 
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in the corresponding gauge theory with the aid of the nilpotent 
Slavnov s-operator. It is conjectured that part of the observables of 
this theory is labelled by the local cohomology of s modulo d and 
corresponds to the vertex operators, as it is verified for the tachyon 
vertex in the conformal gauge. 


21965 (LAPP-TH-272-89) Scalar particles in superstring 
models. Binetruy, P. Grenoble-1 Univ., 74 - Annecy (France). Lab. 
de Physique des Particules Elementaires. 1989. 20p. (CONF- 
8907242-: 9. INFN Eloisatron Project Workshop Higgs Particle(s): 
Physics Issues and Searches in High Energy Collisions, ERICE 
(Italy), 15-26 Jul 1989). Order Number DE91781444. Source: 
OSTI; NTIS (US Sales Only). 

The role played by scalar fields in superstring models is re- 
viewed, with an emphasis on recent developments. The case of the 
dilaton and moduli fields is discussed in connection with the issues 
of spacetime duality and supersymmetry breaking. Constraints on 
the Higgs sector are reviewed in the different classes of models. 


21966 (LBL-29990) Physics at the Planck scale. Gaillard, 
M.K. (Lawrence Berkeley Lab., CA (USA)). Lawrence Berkeley 
Lab., CA (USA). 6 Dec 1990. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00098. (CONF- 
901141-5: International conference on trends in astroparticle 
physics, Santa Monica, CA (USA), 26 Nov - 1 dec 1990; UCB- 
PTH-90/49). Order Number DE91012346. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Effective supergravity theories suggested by superstrings can be 
explored to determine their potential for successfully describing 
both observed physics at zero temperature and an inflationary cos- 
mology. An important ingredient in this study is the dynamics of 
gaugino condensation, which has been the subject of recent activ- 
ity. 33 refs., 2 figs. 


21967 (NIFS-62) Application of fixed point theory to 
chaotic attractors of forced oscillators. Stewart, H.B. 
(Brookhaven National Lab., Upton, NY (USA)). National Inst. for 
Fusion Science, Nagoya (Japan). Nov 1990. 26p. Order Number 
DE91790817. Source: OSTI; NTIS (US Sales Only); INIS. 

A review of the structure of chaotic aiivactors of periodically 
forced second order nonlinear oscillators suggests that the theory 
of fixed points of transformations gives information about the 
fundamental topological structure of attractors. First a simple exten- 
sion of the Levinson index formula is proved. Then numerical 
evidence is used to formulate plausible conjectures about absorb- 
ing regions containing chaotic attractors in forced oscillators. 
Applying the Levinson tormula suggests a fundamental relation be- 
tween the number of fixed points or periodic points in a section of 
the chaotic attractor on the one hand, and a topological invariant of 
an absorbing region on the other hand. (author). 


21968 (NIKHEF-H-91-04) BRST cosmology and BRST 
gauge fixing. Kalau, W. (Wuppertal Univ. (Gesamthochschule) 
(Germany, F.R.). Fachbereich 8 - Naturwissenschaften 1 - Physik); 
Holten, J.W. van. Nationaal inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 23 
Jan 1991. 25p. Order Number DE91631019. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Some general aspects of BRST cohomology are discussed. The 
BRST gauge-fixing procedure based on the harmonic gauges in 
the ghost-extended quantum mechanical Hilbert space. A general 
classification of states according to their BRST transformation 
properties is obtained.On the basis of these results necessary and 
sufficient conditions are found for the positivity of the physical state 
space following an earlier analysis of Spiegelglas. The method is 
applied to a system with a non semi-simple, solvable algebra of 
first-class constraints, such as appears in the theory of massless 
higher spins. It is found that both the Dirac and Gupta-Bleuler 
quantization procedures are contained within the BRST approach. 
(author). 15 refs. 


21969 § (TRI-PP-89-6) Comparative study of final state inter- 
action contributions to the dynamic response of quantum 
fluids. Rinat, A.S. (Weizmann Inst. of Science, Rehovoth (israel)); 
Butler, M.N. TRIUMF, Vancouver, BC (Canada). Feb 1989. 10p. 
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Order Number DE91631020. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The expression for the final state interaction part of the dynamic 
response S(q,w) as given by Silver is derived from a multiple scat- 
tering theory. We first discuss the single scattering term which has 
the same form in the analyses of Silver and Rinat. Next, we indi- 
cate the approximations which permit a summation of the full 
scattering series in the form given by Silver, but we argue that un- 
der currently prevailing conditions the approximated sun for S is 
dominated by the first two terms. In order to determine the better 
approach, we suggest as a test a comparison of the part of S odd 
in the variable y. 


21970 (UWThPh-1991-2) Determination of covariant 
Schwinger terms in anomalous gauge theories. Keinhofer, G. 
Vienna Univ. (Austria). Inst. fuer Theoretische Physik. 1991. 14p. 
Order Number DE91631021. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A functional integral method is used to determine equal time 
commutators between the covariant currents and the covariant 
Gauss-law operators in theories which are affected by an anomaly. 
By using a differential geometrical setup we show how the 
derivation of consistent- and covariant Schwinger terms can be un- 
derstood on an equal footing. We find a modified consistency 
condition for the covariant anomaly. As a by-product the Bardeen- 
Zumino functional, which relates consistent and covariant 
anomalies, can be interpreted as connection on a certain line bun- 
dle over all gauge potentials. Finally the commutator anomalies are 
calculated for the two- and four dimensional case. (Author) 13 refs. 
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Refer also to citation(s) 21842, 21843, 21844 


21971 (INIS-SU-244, pp. 36-40) Estimation of %2Cm neu 
tron cross sections for total file creation. Bakhanovich, L.A.; 
Klepatskij, A.B.; Maslov, V.M.; Porodzinskij, Yu.V.; Sukhovitskij, 
E.Sh. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Tsentral’nyj Nauchno-issledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR). 1989. 100p. (in Russian). In 
Nuclear constants: Scientific-technical collection. Order Number 
DE91003102. Source: OSTI; NTIS (US Sales Only); INIS. 
Description of evaluation of 242Cm neutron cross sections in 
10-5 eV-20 MeV energy range is given. Due to the lack of experi- 
mental data the evaluation is largely based on the application of 
theoretical models and systematics. The data obtained are com- 
pared to evaluations by other authors. 10 rets.; 2 figs.; 2 tabs. 


21972 (TRI-PP-89-28) Nuclear physics at the KAON fac 
tory. Kitching, R. TRIUMF, Vancouver, BC (Canada). May 1989. 
12p. (CONF-8904412-: Workshop on intensity frontier physics, 
Tsukuba (Japan), 3-4 Apr 1989). Order Number DE91631277. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The author surveys the range of nuclear physics issues which 
can be addressed with a high intensity hadron facility such as the 
KAON factory. He discusses hadron spectroscopy, kaon scattering, 
hypernuclear physics, spin physics, and nuclear physics with neu- 
trinos. Nuclear Physics is defined rather broadly, encompassing the 
study of strongly interacting systems, and including the structure of 
individual hadrons, hadron-hadron interactions, hadronic weak and 
electromagnetic currents (in nuclei too), conventional nuclear struc- 
ture, and exotic nuclei. The basic theme is how the KAON Factory 
can shed light on non-perturbative QCD and its relation to conven- 
tional nuclear physics. 
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Refer also to citation(s) 19734, 19844, 21887, 21911, 22043, 22350 


21973 (BNL-NCS-—45989) The US Nucleer Date Network: 
Summary. Brookhaven National Lab., Upton, NY (USA). [1990]. 
124p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract ACO2-76CH00016. (CONF-9010360—Summ.: 16. U.S. nuclear 





data network meeting, Idaho Falls, ID (USA), 3-4 Oct 1990). Order 
Number DE91011970. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains: meeting of the Formats and Procedures 
Subcommittee of the USNDN; minutes of the Formats and Proce- 
dures Subcommittee meeting; University of Pennsylvania progress 
report since October 1989; TUNL A = 3 - 20 data project activity 
report 1990; Mass-chain evaluation and related activities at INEL; 
isotopes project report; nuclear data project activity report; the 
NNDC activity report; status of mass-chain evaluations; nuclear 
data sheets processing statistics for 1985-1990; nuclear data 
sheets update for A = 50; table of isotopes timetable; on-line ac- 
cess: status and service statistics; electronic nuclear data base 
environments; NNDC response on increase in productivity; a short 
ENSDF evaluation cycle; mass-chain evaluation and productivity; 
and response to panel report re: evaluation cycle time etc. 


21974 (DOE/ER/40456-8) Dynamical behavior of excited 
hadronic matter: Progress report, January 1, 1990-December 
31, 1990. Carruthers, P.; Sarcevic, |. Arizona Univ., Tucson, AZ 
(USA). Dept. of Physics. Jan 1991. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-88ER40456. Order 
Number DE91013024. Source: OSTI; NTIS; INIS; GPO Dep. 

Hadronic multiplicity moments referred to phase space rapidity 
bins of variable size give important information on the underlying 
correlations in the multiparticle production mechanisms for hadronic 
and nuclear collisions. Ordinary factorial moments given by inte- 
grals of density correlations contain background contributions that 
can be removed by expanding in cumulants. This expansion has a 
simple exact form even in the absence of rapidity translation invari- 
ance when the bin averages are done locally. We have used these 
identities to extract second through fifth order correlation from vari- 
ous reactions. The behavior of the second bin-averaged factorial 
moment is and must be in agreement with the identity relating it to 
the empirical two-particle correlation function. Higher order mo- 
ments have been successfully explained by the linked pair 
approximation that expresses higher cumulant correlations as prod- 
ucts of the two particle correlation function. Remarkably, the 
undetermined coefficients in this approach turn out to closely ap- 
proximate those needed to give the negative binomial distribution, 
the latter successfully describing hadron counts in rapidity bins of 
arbitrary size. At collider energy we can extract higher order 
cumulant correlations, which agree well with the linked pair approx- 
imation that we introduced last year. Quantitative analysis of 
theses and other data show saturation of the moments for small 
bin size rather than scaling “intermittent” behavior. 


21975 (IN2P3-9001, pp. 343-370) Survey ultrareiativistic 
heavy ion experiments at CERN and at the alternating gradient 
synchrotron. Landaud, G. (Clermont-Ferrand-2 Univ., 63 - Aubiere 
(FR). Lab. de Physique Corpusculaire). institut National de 
Physique Nucleaire et de Physique des Particules (IN2P3), 75 - 
Paris (France). 1990. (in French). (CONF-8809477—: Summer 
School on Nuclear Physics and Particle Physics, Lyon (France), 
12-16 Sep 1988). In Gif 88. 425p. Order Number DE91781457. 
Source: OSTi; NTIS (US Sales Only). 

The experiments on heavy ions collisions at CERN and at the 
Alternating Gradient Synchrotron are reviewed. The study of a 
quark-giuon plasma allows to test the quantum chromodynamic 
theory on quasi-free quarks. The plasma observation means and 
the techniques applied are summarized. The characteristic survey 
presented concerns: calorimetry and energy density measurement, 
measurement of the particles transverse momentum and multiplic- 
ity, interferometry and particle correlation, strange particles and 
photon production, production of lepton pairs and resonance stud- 
ies. 


21976 (INIS-SU-244) Nuclear constants: Scientific- 
technical collection. Voprosy atomnoj nauki i tekhniki. 
Gosudarstvenny| Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Tsentral’nyj Nauchno-Iissledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR). 1989 100p. (in Russian). Order 
Number DE91003102. Source: OSTI; NTIS (US Sales Only); INIS. 
individual papers in this collection are indexed. 
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21977 (JAERI-M-91-037) Catalog of gamma-rays unplaced 
in radioactive schemes. Narita, Tsutomu (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Kitao, Kensuke. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Mar 1991. 337p. (INDC(JPN)—150/N). Order Num- 
ber DE91791009. Source: OSTI; NTIS (US Sales Only); INIS. 

A catalog is made for gamma-rays emitted in decay of radioac- 
tive nuclides but not placed in their decay schemes. It consists of 
two tables. In Table 1, the number of these unplaced gamma-ray 
components by a nuclide is given together with the fraction of total 
intensity of these gamma-rays to that of all observed gamma-rays. 
In Table 2, the unplaced gamma-rays are arranged in order of in- 
creasing energy. Each line of this table contains the gamma-ray 
energy, intensity, nuclide identification, and energies and intensities 
of the most prominent gamma-rays from the decay of the radionu- 
clides. This catalog is a compilation from Evaluated Nuclear 
Structure Data File (ENSDF) maintained by National Nuclear Data 
Center at Brookhaven National Laboratory, of at February 1990. 
(author). 


21978 (KFKI-1990-37/A, pp. 1-8) Scaling in fragmentation 
of target spectators. Csoergoe, T. (Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics); 
Zimanyi, J. Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Sep 1990. (CONF-9003271-: 
HIPAGS workshop, Brookhaven, U (USA), Mar 1990). In Space- 
time effects in relativistic heavy ion collisions. 27p. Order Number 
DE91632653. Source: OSTI; NTIS (US Sales Only); INIS. 

The assumption that target spectators fragment isotropically in a 
gently moving coordinate system is in agreement with pseudorapid- 
ity distributions, measured in central ultrarelativistic heavy ion 
collisions from 14.5 AGeV to 200 AGeV bombarding energy. Fol- 
lows an approximate scaling for dn(baryon)/deta. (author) 5 figs. 


21979 (NIFS-DATA-10) Equilibrium charge fraction of ions 
of Z=4-92 (0.02-6 MeV/u) and Z=4-20 (up to 40 MeV/u) emerg- 
ing from a carbon foil. Shima, Kunihiro (Tsukuba Univ., Ibaraki 
(Japan). Tandem Accelerator Center); Kuno, Noriyoshi; 
Yamanouchi, Mikio; Tawara, Hiroyuki. National inst. for Fusion Sci- 
ence, Nagoya (Japan). Jan 1991. 85p. Order Number 
DE91790860. Source: OSTI; NTIS (US Sales Only); INIS. 

Based on recent finding that the variation of charge fractions, 
mean charges and charge distribution widths with ion energy E 
and projectile atomic number Z is strongly dependent on the shell 
structure of ions, systematic reanalysis of the charge distributions 
of ions has been performed. Graphs are presented for equilibrium 
charge fractions thus obtained of ions emerging from a carbon foil 
as a function of E ranging from 0.02 to 6 MeV/u. Each graph per- 
tains to one ion species from Z=4 to 83 and Z=92. Tabies of the 
mean charges and charge distribution widths are also given for 
each ion species in the same range of Z and E. For fast ions of 
Z=4 to 20 up to 40 MeV/u, charge fractions of fully stripped ions, 
H-like ions and He-like ions are tabulated. (author). 


21980 (ORNL-6660) Ph Division progress report for 
period ending September 30, 1990. Livingston, A.B. (ed.). Oak 
Ridge National Lab., TN (USA). Mar 1991. 245p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
Order Number DE91012983. Source: OST; NTIS; INIS; GPO Dep. 

The activities of this Division continue to be concentrated in the 
areas of experimental nuclear physics, experimental atomic 
physics, and theoretical nuclear and atomic physics. The Holifield 
Heavy lon Research Facility and its operation as a national user 
facility continued as the single largest activity within the Division. 
The experimental nuclear physics program continues to emphasize 
heavy ion studies, with much of the activity centered at the Ho- 
lifield Facility. The work with heavy ions at ultrarelativistic energies 
continues at the CERN SPS. Studies at the Brookhaven AGS, par- 
ticularly in preparation of future experiments at RHIC, have seen 
an increased emphasis. A major consortium has been formed to 
propose the design and construction of a dimuon detector as the 
basis for one the principal experiments for RHIC. Also included are 
results from the increasing effort in particle physics, including par- 
ticipation in the L* proposal for the SSC. The UNISOR program, 
since its inception, has been associated intimately with the Division 
and, most particularily, with the Holifield Facility. A major area of 
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experimental research for the Division is atomic physics. This activ- 
ity comprises two groups: one on accelerator-based atomic 
physics, centered primarily at the EN-tandem and the Holifield Fa- 
cility, but extending this year to an experiment at ultrarelativistic 
energies at the CERN SPS; and one on atomic physics in support 
of fusion energy, based primarily at the ECR ion source facility. 
Included in this section is also a description of a new effort in mul- 
ticharged ion-surface interactions, and details of a planned upgrade 
of the ECR source. 


21981 (TUNL-29) Triangle Universities Nuclear Laboratory 
progress report, TUNL 29, September 1, 1989-August 31, 
1990. Triangle Universities Nuclear Lab., Durham, NC (USA). 
[1990]. 159p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO5-76ER01067 ;FG05-88ER40442 ;FG05-88ER40441. 
Order Number DE91012141. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains brief discussions on the following topics: 
Fundamental symmetries in the nucleus; the nucleon-nucleon inter- 
action; dynamics in very light nuclei; the nuclear many-body 
problem; and instrumentation and development. (LSP) 
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21982 (CEA-N-—2643) Some characteristics of ground and 
isomeric states of nuclei. Bersillon, O.; Blachot, J. CEA Centre 
d'Etudes de Bruyeres-le-Chatel, 91 (France). Jun 1990. 190p. (In 
French). Order Number DE91784528. Source: OSTI; NTIS (US 
Saies Only). 

This compilation includes some characteristics of ground- and 
isomeric-states (with a period greater than 1 ms) of known nuclei. 
These characteristics are: . for ground-states: the atomic mass, 
the mass excess and the isotopic abundance (of stable nuclei); . 
for ground- and isomeric-states: the level energy, the spin, the par- 
ity, the period, the decay mode with the relevant intensities and 
Q-values. The selected information come for the most part from 
the most recent specific compilations. 


21983 (DOE/ER-0484P, pp. 137-138) UNISOR’s nuclear ori- 
entation facility: The Fridge. USDOE Office of Energy Research, 
Washington, DC (USA). Jan 1991. In Technology ’90. Accomplish- 
ments in technology transfer from DOE and its laboratories. 192p. 
Order Number DE91005072. Source: OSTI; NTIS; INIS. 

Final tests of a new nuclear orientation facility, known as the 
Fridge have proven even more successful than expected at the 
University Isotope Separator at Oak Ridge (UNISOR). As a result 
of recent design modifications, the Fridge has reached tempera- 
tures as low as 4.4 milli-Kelvin. UNISOR is a consortium of 11 
universities, Oak Ridge Associated Universities, Oak Ridge Na- 
tional Laboratory, and the State of Tennessee. One of the first 
scientific user facilities of its kind in the Nation, UNISOR carries 
out fundamental investigations into the structures and decay mech- 
anisms of rare, short-lived atomic nuclei. The Fridge facility is 
made up of three sections: (1) an isotope separator and beam line, 
(2) a helium dilution refrigerator, and (3) a detector and data acqui- 
sition system. During experiments, a beam from the isotope 
separator embeds unstable nuciei in a cold metal foil inside the 
Fridge, where they are cooled to just above absolute zero and 
aligned in a magnetic field. Once the nuclei are aligned, the radia- 
tion released as decay occurs can be measured from three 
different angles with as many as eight detectors. This range of 
measurement abilities, combined with the exceptionally low on-line 
temperatures reached by the Fridge, makes the facility unique in 
the field of nuclear structure research and allows UNISOR re- 
searchers to make highly accurate measurements not possible with 
other systems. The latest modifications made to the Fridge allow 
the beam line to run continuously, so nuclei can be implanted and 
measurements taken simultaneously. This allows researchers to 
study nuclei with much shorter half-lives and to test models of nu- 
clear structure in new and improved ways. 
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21984 (INIS-mf—12823) Exchange currents in the radiative 
capture of thermal neutrons by protons and deuterons. Konij- 
nenberg, M.W. Technische Univ. Delft (Netherlands). 5 Apr 1990 
107p. Order Number DE91631340. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Includes summary in Dutch. 

Measurements are presented about the ratio between the contri- 
butions to the radiative neutron capture process by deuterons from 
states with total spin J = 1/2 and J = 3/2. It is shown that the out- 
come of these experiments can only be understood from the 
electromagnetic interaction with nucleons, mesons and nucleon 
resonances involving meson exchange. (author). 112 refs.; 27 figs.; 
7 tabs. 


6513 Nuclear Properties and Reactions, A = 6-19, 
Experimental 


Refer also to citation(s) 22001, 22044 


21985 (GSI-91-18(prepr.)) The rise and fall of multi- 
fragment emission. Ogilvie, C.A. (Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany,  F.R.)); 
Begemann-Blaich, M.; Hubele, J.; Kunde, G.J.; Lindenstruth, V.; 
Liu, Z.; Lynen, U.; Meijer, R.J.; Milkau, U.; Mueller, W.F.J.; Sann, 
H.; Trautmann, W.; Adloff, J.C.; RudGeselischaft fuer Schwerionen- 
forschung mbH, Darmstadt (Germany, F.R.). Mar 1991. 12p. Order 
Number DE91788611. Source: OSTI; NTIS (US Sales Only); INIS. 

We have studied multifragment decays of Au projectiles after col- 
lissions with C, Al, and Cu targets at a bombarding energy of 600 
MeV/nucleon. We find that with increasing violence of the collision, 
measured via the associated multiplicity of light particles, the mean 
muktiplicity of intermediate mass fragments first increases to a max- 
imum <Miyr>23 and then decreases again. Calculations using 
the BUU model suggest that the fragmentation is governed by the 
energy Ege, deposited into the Au nucleus and that <Miyr> 
reaches its maximum around Ey_,~8 MeV/nucleon. PACS 25.70 
Np. (orig.). 


21986 (TRI-PP—89-9) Nuclear structure information trom 
nucleon-nucleus scattering experiments at TRIUMF. Haeusser, 
O. (Simon Fraser Univ., Burnaby, BC (Canada)). TRIUMF, Vancou- 
ver, BC (Canada). Feb 1989. 11p. (CONF-8811171-: 17. INS 
international symposium on nuclear physics at intermediate ener- 
gies, Tokyo (Japan), 15-17 Nov. 1988). Order Number 
DE91632677. Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss a variety of forward-angle measurements of cross 
sections for (n,p), (p,p’) and (p,n) reactions which were carried out 
using the medium-resolution spectrometer (MRS) at TRIUMF. The 
ratio of L=0 isovector spinflip cross section and Gamow-Teller 
strength has been investigated at 200-450 MeV for several strong 
transitions of known B(GT) in p-shell nuclei. lsospin symmetry in 
N-nucleus reactions has been tested for Gamow-Teller transitions 
to isospin triads in A=6 and A=12 nuclei. The prospects of identify- 
ing orbital and meson exchange current contributions in M1 
transitions from a state-by-state comparison of M1 and Gamow- 
Teller strength in sd shell nuclei are discussed. Finally we describe 
a test of the Gamow-Teller sum rule in **Fe where both S_ and S, 
strength are substantial and have been extracted from a multipole 
decomposition of (p,n) and (n,p) angular distributions. 
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Refer also to citation(s) 21985, 21986, 21991, 21992 


21987 (JAERI-M-91-006) Activation cross section data file, 
(2). Yamamuro, Nobuhiro (Data Engineering Inc., Tokyo (Japan)); 
lijima, Shungo; Asami, Tetsuo. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Feb 1991. 70p. (In Japanese). Order Number 
DE91790865. Source: OSTI; NTIS (US Sales Only); INIS. 

This year is third annual for the preparation of the JENDL activa- 
tion cross section data file. The file contains the production cross 








sections of radioactive nuclides with half-lives longer than 1 day for 
the important 59 elements. In the current year, Zn, As, Sr, Y, Pd, 
Ba, Sm, Tb, Os, and Ir are newly evaluated and Hf, Re, Pb, and Bi 
are also reevaluated. Range of neutron energy is from 10-5 eV to 
20 Me. Some cross section calculations have been carried out 
with the simplified input nuclear cross section calculation system, 
version Il (SINCROS-II), and others were cited from the JENDL-3 
file and only the isomeric ratios were calculated using the GNASH 
code if they were necessary. The calculated cross sections are 
shown to be reasonable by comparison with the experimental data. 
The evaluated results of activation cross section are stored in the 
computer disk in the format of ENDF-5 file 10. (author). 
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Refer also to citation(s) 21986, 21987, 21995, 22035 


21988 (CONF-910503-5) International evaluation coopere- 
tion Task 1.1: intercomparison of evaluated files for 52Cr, **Fe, 
and *®Ni. Fu, C.Y. (Oak Ridge National Lab., TN (USA)); Larson, 
D.C.; Hetrick, D.M.; Vonach, H.; Kopecky, J.; lijima, S.; Yamamuro, 
N.; Maino, G. Oak Ridge National Lab., TN (USA). [1991]. 3p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From international conference on nuclear data 
for science and technology; Juelich (Germany, F.R.); 13-17 May 
1991. Order Number DE91012055. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The cross sections and energy and angular distributions in the 
JENDL-3, JEF-2/EFF-2, and ENDF/B-V! evaluations for 5*Cr, 5°Fe, 
and 5®Ni are compared graphically. The purpose is to understand 
the reasons for observed discrepancies among the evaluations, 
and to suggest recommendations for improvements. The accom- 
plishments to date are presented. 


21989 (CONF-910503-7) Fe and Ni resonance perame- 
ters. Perey, C.M.; Perey, F.G.; Harvey, J.A.; Hill, N.W.; Larson, 
N.M. Oak Ridge National Lab., TN (USA). [1991]. 3p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract ACO05- 
840R21400. From International conference on nuciear data for 
science and technology; Juelich (Germany, F.R.); 13-17 May 1991. 
Order Number DE91012066. Source: OSTI; NTIS; INIS; GPO Dep. 

High-resolution neutron transmission and differential elastic- 
scattering measurements were made for a 5°Fe-enriched iron 
target at the Oak Ridge Electron Linear Accelerator (ORELA). A 
natural iron target was used for transmission measurements below 
160 keV. The data were analyzed from 5 to 850 keV. Parameters 
were obtained for 33 4 = 0 and 242 4 > 0 resonances. New ®Li- 
glass transmission data were acquired for two “Ni-enriched 
sample thicknesses. The neutron width for the 2.253-keV reso- 
nance was determined to be 59.3 + 0.6 meV and the radiation 
width 553 + 50 meV. 9 refs., 3 figs., 2 tabs. 


21990 (CONF-910503-10) Experimental and calculated ex- 
citation functions tor discrete-line gamma-ray production due 
to 1-40 MeV neutron interactions with **Fe. Dickens, J.K.; Fu, 
C.Y.; Hetrick, D.M.; Larson, D.C.; Todd, J.H. Oak Ridge National 
Lab., TN (USA). [1991]. 4p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC05-840R21400. From international 
conference on nuclear data for science and technology; Juelich 
(Germany, F.R.); 13-17 May 1991. Order Number DE91012225. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Measuring cross sections for gamma-ray production from tertiary 
reactions is one of the ways to gain experimental information about 
these reactions. To this end, inelastic and other nonelastic neutron 
interactions with 5°Fe have been studied for incident neutron 
energies between 0.8 and 41 MeV. An iron sample isotopically en- 
riched in the mass 56 isotope was used. Gamma rays representing 
70 transitions among levels in residual nuclei were identified, and 
production cross sections were deduced. The reactions studies 
were 5®Fe(n,n’)5*Fe, 56Fe(n,p)>®Mn, 5&Fe(n.2n)5>Fe, 5°Fe(n.d + 
n.np)Mn, 5*Fe(n, t + n, nd + n,2np)**Mn, 5°Fe(n.a)**Cr, 
56Fe(n,na)®*Cr, and Fe(n.3n)**Fe. Experimental excitation func- 
tions have been compared with cross sections calculated using the 
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nuclear reaction model code TNG, with generally favorable results. 
24 refs., 2 figs. 


21991 (INIS-SU-244, pp. 30-35) Excitation functions of 
neutron inelastic scattering on ™Cr, @Cr and “Al. Kra- 
marovskij, Ya.M.; Nemilov, Yu.A.; Pobedonostsev, L.A.; Teterin, 
E.D. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Tsentral’nyj Nauchno-issledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issiedovanij po Atomnoj 
Nauke ij Tekhnike, Moscow (USSR). 1989. 100p. (in Russian). In 
Nuclear constants: Scientific-technical collection. Order Number 
DE91003102. Source: OSTI; NTIS (US Sales Only); INIS. 

The neutron excitation functions of 5*5%Cr and 27Al are mea- 
sured with 5 MeV Van de Graaf accelerator as proton source. 
T(p,n) reaction was used as neutron source. The incident neutron 
flux was measured by fission chamber. The associated +-rays was 
registered by Ge(Li)-detector with 4 keV resolution. The samples of 
chromium and metallic aluminium were cylinders with diameters 32 
and 30 mm respectively, powdered Cr20, was in thin-walled cylin- 
ders. The excitation functions were found not smooth. 7 refs.; 2 
figs.; 6 tabs. 


21992 (LPCC—89-08) Strong impact parameter dependence 
of pre-equilibrium particle emission in nucleus-nucleus reac- 
tions at intermediate energies. Peter, J. (institut des Sciences de 
la Matiere du Rayonnement (ISMRA), 14 - Caen (FR)); Cussoi, D.; 
Bizard, G.; Brou, R.; Louvel, M.; Patry, J.P.; Regimbart, R.; Steck- 
meyer, J.C.; Tamain, B.; Motobayashi, T.; Sullivan, J.P.; Crema, 
E.; Doubre, H.; Hagel, KCaen Univ., 14 (France). Lab. de Physique 
Corpusculaire. Nov 1989. 11p. Order Number DE91784506. 
Source: OSTI; NTIS (US Sales Only). 

Charged particles and fragments emitted in reactions between 
“pr at 45 and 65 MeV/u and an 27 Ai target have been detected in 
a geometry close to 47 in the center of mass. In the event-by- 
event analysis, the average parallel velocity has been used to sort 
the events as a function of the impact parameter value and to de- 
termine the number of target nucleons which do not suffer any 
collisions during the interaction. For particles with Z=1 and 2, a 
Pre-Equilibrium component due to nucleons ejected after 1 collision 
can be separated from an equilibrium component. The P.-E. 
muktplicity increases strongly when the impact parameter value de- 
creases. In head-on reactions, in which all nucleons have at least 
one collision, 7 charged particles are ejected after one collision. 
The excitation energy of the equilibrated fusion nucleus formed by 
the remaining nucleons is thus strongly limited. 
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Refer also to citation(s) 21985, 21987, 21989, 21996, 22036 


21993 (ANU-P-1073) Contrasting behaviour of proton hg ;2 
and hy1/2 bands in 175.177.179.181) interpreted in an intruder 
model. Dracoulis, G.D. (and others); Fabricius, B.; Byrne, A.P. 
Australian National Univ., Canberra (Australia). Research School of 
Physical Sciences. Jan 1991. 16p. Order Number DE91632682. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Rotational bands in the odd proton isotope '75ir, '77Ir, ‘7° Ir and 
*81lr based on the hg 2, hy1/2, i3/2 and ds/2 orbitals have been 
identified, the first three to high spin. In all cases the hg,;2 band 
shows backbending with a crossing frequency and alignment gain 
consistent with that expected from the neutron i,3/27 alignment. In 
contrast the h,,/2 bands (and the fragments of ds;2 bands ob- 
served) show complex alignment curves. These alignments can be 
explained using a phenomenological three-band model which incor- 
porates a deformed intruder band, analogous to that proposed in 
the very light Pt and Os nuclei. 22 refs., 1 tab., 4 figs. 


21994 (CONF-910503—11) Multilevel resonance analysis of 
5°Co neutron transmission measurements. de Saussure, G.; 
Larson, N.M. Oak Ridge National Lab., TN (USA). [1991]. 4p. 
Sponsored by Department of Defense, Washington, DC (USA). 
DOE Contract AC05-840R21400. From international conference 
on nuclear data for science and technology. Juelich (Germany, 
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F.R.); 13-17 May 1991. Order Number DE91012226. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Large discrepancies exist between the high-resolution 5°Co neu- 
tron transmission data to Harvey et al. and the resolved resonance 
parameters of ENDF/B-VI. In order to provide new resonance 
parameters consistent with these data, the high-resolution trans- 
mission measurements have been analyzed with the computer 
code SAMMY. Results of that analysis are reported here. 


21995 (DOE/ER/40293-5) Nuclear structure studies via 
neutron interactions: Progress report, 1 July 1990-30 June 
1991. Carlton, R.F. Middle Tennessee State Univ., Murfreesboro, 
TN (USA). Mar 1991. 25p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FGO05-86ER40293. Order Number 
DE91012165. Source: OSTI; NTIS; INIS; GPO Dep. 

Research preformed consisted of: (1) publication of an experi- 
mental paper for the n + “°Ar high resolution total cross section 
and submission of a theoretical paper dealing with the prediction of 
the average parameters deduced from the the data; (2) preliminary 
R-matrix analysis of the neutron total cross section data for the n + 
208Pb systems, up to an energy of 1.7 MeV; (3) completed the 
analysis of neutron total cross section of data for n + >*Fe up to 
energy of 500 keV, with j” values confirmed, in most cases, by dif- 
ferential scattering data; (4) analysis of total cross section data for 
the n + ®8Sr system up to an energy of 175 keV; (5) development 
of a graphical interface for the code RFUNC, used to calculate the 
differential scattering cross sections, for comparison with measure- 
ments. ‘ 
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21996 (DOE/ER/40346-4) Studies of yrast and continuum 
states in A = 100-200 nuclei: Progress report tor 1990. Daly, 
P.J. Purdue Univ., Lafayette, IN (USA). Mar 1991. 11p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract FG02- 
87ER40346. Order Number DE91012288. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Experimental nuclear structure studies by -+-ray measurements in 
heavy ion induced reactions are described. Results for fusion- 
evaporation products in the A~190 region and for neutron 
excessive few-nucleon transfer products in three different mass 
ranges are summarized. 


6518 Nuclear Properties and Reactions, A = 150- 
189, Experimental 


21997 (JINR-R-6-89-10) Investigation of the '®”W levels ex- 
cited in '*W (n,27) reaction. Bondarenko, V.A. (and others); 
Boneva, S.T.; Vasil'eva, Eh.V. Joint inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics. 1989. 15p. (In Russian). 
Order Number DE91628856. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Transition energies and intensities of 235 two-quanta cascades 
5-low-lying levels of a ‘®7W compound nucleus are determined. 
362 cascade transitions are placed in the '®’W level scheme. In 
1384<E,<3377 energy range keV a decay scheme for 45 levels 
excited by intensive cascades is proposed for the first time. A 
comparison of sums of measured and calculated intensities of two- 
quanta cascades for a group of even-odd nuclei in the mass region 
of 4S-maximum of the neutron strength function shows that few- 
quasiparticle components of the wave function must contribute 
noticeable to the structure of the levels observed in the 
186W(n,2-0) reaction. 12 refs.; 3 figs.; 3 tabs. 
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Refer also to citation(s) 21995 


21998 JINR-E-€-89-761) Nuclear orientation study of the 
decay of ““Bi in gadolinium matrix. Simeckova, E.; Finger, M.; 
Malinsky, P.; Nosek, D.; Paviov, V.N.; Tethal, T.; Vobecky, M. Joint 


410 


Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems. 1989. 7p. Order Number DE91631351. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to Hyperfine Interact. 

Angular distribution of gamma radiation from the decay of 2>Bi 
oriented at low temperatures in gadolinium matrix was investigated. 
The orientation parameters B2 and B4 were determined. The spin 
9/2 could be uniquely assigned to the positive-parity level at 
2252.3 keV. No attenuation was observed for the isomeric level at 
1013.8 keV. Seven new values of multipole mixing ratios of E2/M1 
gamme-transitions in 2°5Pb were determined, two earlier measured 
values were confirmed. 8 refs.; 2 figs.; 2 tabs. 


6520 Nuclear Properties and Reactions, A = 220 
and Above, Experimental 


Refer also to citation(s) 22035 


21999 (INIS-SU-244, pp. 59-68) Measurements and analysis 
of the distributions of the uranium nucleus fission rates in lead 
and uranium targets under action of 1.3 and 4.3 GeV protons. 
Kazaritskij, V.D.; Rusinov, V.Yu.; Kats, M.M.; Kondrat'ev, L.N.; 
Druzhinin, B.L.; Ezhov, B.A.; Panov, I.V.; Pomelov, N.N.; Rogal’, 
A.D. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Tsentral’nyj Nauchno-issledovatel’skij Inst. 
Intormatsii i Tekhniko-Ehkonomicheskikh Issiedovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR). 1989. 100p. (in Russian). In 
Nuclear constants: Scientific-technical collection. Order Number 
DE91003102. Source: OSTI; NTIS (US Sales Only); INIS. 

Experiments on 1.3 and 4.3 GeV energy proton beams, bom- 
barding the targets of lead and depleted uranium are described. 
The fission rates are measured by the solid-state track detectors. 
The experimental distributions are compared with the Monte Carlo 
simulation results. The agreement of the measurements with the 
calculations is satisfactory for 1.3 GeV protons. An appreciable dif- 
ference between experiments and calculations is observed at 4.3 
GeV beam energy. 9 refs.; 6 figs.; 2 tabs. 


22000 (INIS-SU-244, pp. 90-93) On a contradiction between 
microscopic and integral cross sections of fast neutron ab- 
sorption by 7°U nuclei. Van’kov, A.A. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Tsentral'ny) Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1989. 100p. (In Russian). In Nuclear constants: 
Scientific-technical collection. Order Number DE91003102. 
Source: OSTI; NTIS (US Sales Only); INIS. 

There is a divergence between the experimental value of mean 
neutron absorption cross section for 25°U in the fast reactor core 
spectrum and similar cross section, produced by averaging the 
evaluated microscopic cross sections by the calculated neutron 
spectrum in the core. A systematic error in a correction for multiple 
scattering of resonance neutrons in a sample in the experiments 
on determining microscopic absorption cross sections, which can 
be one of the main reasons for the indicated contradiction of inte- 
gral and microscopic data on the absorption cross section for 38U, 
is discussed. 13 refs.; 3 figs. 


22001 (JAERI-M—91-059) Measurement of _double- 
ditterential neutron emission cross sections of 7*U, =?Th and 
12¢ tor 18 MeV neutrons. Baba, Mamoru (Tohoku Univ., Sendai 
(Japan)); Matsuyama, Shigeo; Ito, Takuya; Ito, Nobuo; Maeda, 
Kazuto; Hirakawa, Naohiro. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Apr 1991. 37p. (in Japanese). Order Number 
DE91790974. Source: OSTI; NTIS (US Sales Only); INIS. 
Double-difterential neutron emission cross sections of 2U, 
232Th and '*C have been measured for 18-MeV incident neutrons 
using the neutron time-of-flight technique and Tohoku University 
4.5MV Dynamitron accelerator as a pulsed neutron generator. In 
the experiment, energy resolution of the spectrometer was 
improved by employing a newly developed post-acceleration beam- 
chopper and by adjustment of timing property of the neutron 
detector. Measurements were made at laboratory angles between 
30- and 145- deg., and data were obtained for secondary neutrons 
between 0.8 and 18 MeV. In the data processing, a care was 
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taken for the data correction for the effects of parasitic neutrons 
associated with primary neutrons; the correction proved to be of 
special importance in the present measurement. We compared the 
data obtained in the present experiment with the evaluated data, 
JENDL-3 and ENDF/B-IV (B-V for '°C), and discussed the origin of 
the discrepancies. The anisotropy observed for secondary neutrons 
from 758U and ?°2Th was found to be reproduced by Kalbach- 
Mann systematics on the assumption of isotropy of fission 
neutrons. The experimental results for 1*C showed marked dis- 
crepancies concerning the scattering cross sections and neutron 
spectrum in the continuum region. (author). 


6530 Nuclear Theory 


Refer also to citation(s) 21378, 21887, 21888, 21891, 21925, 
21980, 21988, 21989, 21993 


22002 (CEA-CONF—10351) Intermediate energy nuclear 
physics with electrons and protons. Laget, J.M. CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service de Physique Nucleaire a Haute Energie. 1989. 3p. (CONF- 
8905232-: 4. workshop on perspectives in nuclear physics at 
intermediate energies, Trieste (Italy), 8-12 May 1989). Order Num- 
ber DE91784512. Source: OSTI; NTIS (US Sales Only). 

| review the present status of the study of nuclei with proton and 
electron beams of intermediate energy, with a special emphasis on 
their complementary and their specificity. 


22003 (CONF-910503-6) Evaluation of the silicon isotopes 
tor ENDF/B-VI. Hetrick, D.M.; Larson, D.C.; Larson, N.M.; Fu, 
C.Y.; Epperson, S.J. Oak Ridge National Lab., TN (USA). [1991]. 
3p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From International conference on nuclear data 
for science and technology; Juelich (Germany, F.R.); 13-17 May 
1991. Order Number DE91012053. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Isotopic evaluations for 2°:2°.3°Sj performed for ENDF/B-VI are 
briefly reviewed. The evaluations are based on analysis of experi- 
mental data and results of model calculations. Evaluated data are 
given for neutron induced reaction cross sections, angular and en- 
ergy distributions, and gamma-ray production cross sections. All 
necessary data are given to allow KERMA (Kinetic Energy 
Released in MAterials) and displacement cross sections to be cal- 
culated directly from information available in the evaluations. These 
quantities are fundamental to studies of neutron heating and radia- 
tion damage. 20 refs., 4 figs. 


22004 (CRN-HE-90-01) Spin 3/2 fermions: a window to 
new physics. Leite Lopes, J. (Centro Brasileiro de Pesquisas Fisi- 
cas, Rio de Janeiro, RJ (BR)); Martins Simoes, J.A. Strasbourg-1 
Univ., 67 (France). Centre de Recherches Nucleaires. 1990. 10p. 
Order Number DE91784519. Source: OSTI; NTIS (US Sales Only). 

We present a systematic study of production and decay proper- 
ties of hypothetical spin 3/2 fermions. These objects could indicate 
a structure for the presently known matter. 


22005 (DOE/ER/40347-T1) Theoretical research in 
intermediate-energy nuclear physics: Technical progress re- 
port (a performance report) tor the second year period, April 
1, 1990 through March 31, 1991. Seki, R. California State Univ., 
Northridge, CA (USA). Dept. of Physics and Astronomy. [1991]. 
10p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG03-87ER40347. Order Number DE91012720. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report discusses progress that has been made on the fol- 
lowing six problems: (1) final state interactions in (e,e’p) at high 
momentum transfer; (2) a numerical calculation of skyrmion- 
antiskyrmion annihilation; (3) pion-nucleus interactions above 0.5 
GeV/c; (4) pionic atom anomaly; (5) baryon interactions in Skyrme 
model; and (6) large N. quantum hydrodynamics. The problems 
deal with various topics in intermediate-energy nuclear physics. 
Since we plan to continue the investigation of these problems in 
the third year, we describe the plan of the investigation together. 


22006 (DOE/ER/40461-3) Theoretical nuclear reaction and 
structure studies using hyperons and photons: Progress 


65 PHYSICS II 
6530 Nuclear Theory 


report, January 1990—December 1990. Cotanch, S.R. North Car- 
olina State Univ., Raleigh, NC (USA). Dept. of Physics. [1991]. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG05-88ER40461. Order Number DE91012938. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report discusses the following topics: Elementary Hadron 
Structure; Electromagnetic Production of Strangeness; and Medium 
Energy Photonuclear Reactions. (LSP) 


22007 (GS+91-19(prepr.)) rho thermometry in hot hadronic 
matter. Barz, H.W. (Zentralinstitut fuer Kernforschung, Rossendorf 
(Germany, F.R.)); Bertsch, G.; Boggs, S.; Friman, B.L.; Schulz, H. 
Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many, F.R.). Mar 1991. 7p. Order Number DE91788612. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The position and shape of the rho resonance is sensitive to the 
degree of equilibration and the temperature of hot hadronic matter. 
This might be studied experimentally by the lepton pair spectra in 
ultrarelativistic heavy ion collisions. (orig.). 


22008 (IC—90/338) Quark mean field theory and consis- 
tency with nuclear matter. Dey, J. (international Centre for 
Theoretical Physics, Trieste (Italy)); Dey, M.; Frederico, T.; Tomio, 
L. international Centre for Theoretical Physics, Trieste (Italy). Sep 
1990. 14p. Order Number DE91632651. Source: OSTI; NTIS (US 
Sales Only); INIS. 

1/N. expansion in QCD (with N- the number of colours) sug- 
gests using a potential from meson sector (e.g. Richardson) for 
baryons. For light quarks a o field has to be introduced to ensure 
chiral symmetry breaking (.,;SB). It is found that nuclear matter 
properties can be used to pin down the .,SB-modelling. All 
masses, My, Mo, Mu are found to scale with density. The equa- 
tions are solved self consistently. (author). 29 refs, 2 tabs. 


22009 (IN2P3-9001, pp. 3-53) Equation of state of high 
density matter and phase transitions. Vautherin, D. (Paris-11 
Univ., 91 - Orsay (FR). Inst. de Physique Nucleaire). institut Na- 
tional de Physique Nucleaire et de Physique des Particules 
(IN2P3), 75 - Paris (France). 1990. (In French). (CONF-8809477-: 
Summer School on Nuclear Physics and Particle Physics, Lyon 
(France), 12-16 Sep 1988). In Gif 88. 425p. Order Number 
DE91781457. Source: OSTI; NTIS (US Sales Only). 

Lectures on the statistical mechanics methods and tools, re- 
quired to describe high density and high temperature matter are 
given. These techniques are illustrated by two simple models: the 
calculation of the nuclear matter thermal properties and the discus- 
sion of experimental data; the calculation of the properties of the 
quark matter at finite temperature and density in the Nambu and 
Jona-Lasinio model. 


22010 (IN2P3-9001, pp. 143-186) Dynamics of nucleus- 
nucleus collisions at very high energy. Biaizot, J.P. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (FR). 
Service de Physique Theorique). Institut National de Physique Nu- 
cleaire et de Physique des Particules (IN2P3), 75 - Paris (France). 
1990. (In French). (CONF-8809477—: Summer School on Nuclear 
Physics and Particle Physics, Lyon (France), 12-16 Sep 1988). In 
Gif 88. 425p. Order Number DE91781457. Source: OSTI; NTIS 
(US Sales Only). 

In the lectures on the dynamics of nucleus-nucleus collisions at 
very high energies, the equations of state of the hadronic matter 
are discussed. The models presented allow to fix some orders of 
magnitude. Hadronic collision characteristics at high energies are 
reviewed. The principles of the dynamics of relativistic fluids are 
presented. An application example of fluid dynamics for describing 
the space-time evolution of a plasma produced by heavy ion colli- 
sions is discussed. 


22011 (IN2P3-9001, pp. 189-228) Signals from the quark- 
gluon plesma. Pire, B. (Ecole Polytechnique, 91 - Palaiseau (FR). 
Centre de Physique Theorique). Institut National de Physique Nu- 
cleaire et de Physique des Particules (IN2P3), 75 - Paris (France). 
1990. (In French). (CONF-8809477-: Summer School on Nuclear 
Physics and Particle Physics, Lyon (France), 12-16 Sep 1988). In 
Gif 88. 425p. Order Number DE91781457. Source: OSTI; NTIS 
(US Sales Only). 
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Most of the expected signals from a quark-gluon plasma, whose 
existence was suggested, are reviewed. Concerning the transverse 
momentum and the distribution of multiplicities, the measurement 
of the entropy and of the system's initial pressure is analyzed. The 
principles of the pion interferometry method are presented. The 
methods allowing the measurement of the temperature profile of a 
quark-gluon plasma are examined. The signals from the production 
of strange particles and photons are discussed. The production of 
di-leptons, the polarization effects and the charmonium suppres- 
sion are considered. 


22012 (IN2P3-—9001, pp. 229-252) Dynamic models in the 
absence of a plasma. Capella, A. (Paris-11 Univ., 91 - Orsay 
(FR). Lab. de Physique Nucleaire et Hautes Energies). Institut Na- 
tional de Physique Nucleaire et de Physique des Particules 
(IN2P3), 75 - Paris (France). 1990. (in French). (CONF-8809477-: 
Summer School on Nuclear Physics and Particle Physics, Lyon 
(France), 12-16 Sep 1988). In Gif 88 425p. Order Number 
DE91781457. Source: OSTI; NTIS (US Sales Only). 

Two multiple production models are presented: dual parton 
model and Fritiof model. The principles, the hadron-nucleus colli- 
sions and the generalization of the model for nucleus-nucleus 
collisions are summarized. The principles and the generalization of 
the Fritiof model for the analysis of nuclear collisions are 
presented. The Monte-Carlo representations of both models are in- 
cluded. The models predictions are compared with CERN data. 


22013 (IN2P3—9001, pp. 253-317) Experience acquired and 
results obtained at low energies. Gosset, J. (CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (FR). Service 
de Physique Nucleaire a Moyenne Energie). Institut National de 
Physique Nucleaire et de Physique des Particules (IN2P3), 75 - 
Paris (France). 1990. (In French). (CONF-8809477—: Summer 
School on Nuclear Physics and Particle Physics, Lyon (France), 
12-16 Sep 1988). In Gif 88. 425p. Order Number DES‘ 781457. 
Source: OSTI; NTIS (US Sales Only). 

Before being used at very high energies, in order to search for 
the quark-gluon plasma, nucleus-nucleus central collisions have 
been studied at low energy, between about 20 MeV per nucleon 
and 10 GeV per nucleon. The difficulties and the solutions found in 
the nuclear physics approach are reviewed. These difficulties are 
discussed in terms of temperature and nuclear collective flow. Tem- 
perature is a concept which is commonly used but also a quantity 
which is difficult to measure. Nuclear collective flow is an interest- 
ing compression effect; it observed experimentally after being 
predicted theoretically, but its interpretation in terms of the nuclear 
matter equation of state remains difficult. 


22014 (INIS-SU-244, pp. 68-72) Assignment problem aigo- 
rithm in applying to nuclear spectroscopy. Chukreev, F.E. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Tsentral’nyj Nauchno-Issledovatel'skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke ij Tekhnike, Moscow (USSR). 1989. 100p. (In Russian). In 
Nuclear constants: Scientific-technical collection. Order Number 
DE91003102. Source: OSTI; NTIS (US Sales Only); INIS. 

Assignment Problem Aigorithm have been applied to find +- 
quanta disposition with the greatest probability. ““*U(n,-y) reaction 
is considered as algorithm application example. 7 refs.; 1 tab. 


22015 (INIS-SU-244, pp. 40-48) Statistical characteristics 
ot energy dependence of total neutron cross sections trom the 
transmission data of the samples of different thickness. 
Basenko, V.K.; Prokopets, G.A. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Tsentral’nyj Nauchno-issledovatel'skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 


Moscow (USSR). 1989. 100p. (In Russian). In Nuclear constants: 


Scientific-technical collection. Order Number 
Source: OSTI; NTIS (US Sales Only); INIS. 

New approach to the processing data on neutron transmission 
experiments in the energy region of unresolved resonances is 
described. The efficiency and reliability of the method is demon- 
strated for several cases by determination of the total cross 
sections moments the same as the lowest and highest their values 
at the energy interval covered by neutron beam. The comparison 


DE91003102. 
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with other known approaches to the problem is carried out. 10 
refs.; 4 figs.; 4 tabs. 


22016 (INIS-SU-244, pp. 48-53) Average cross sections in 
R-matrix theory. Luk’yanov, A.A.; Vysotskij, A.G.; Yaneva, N.B. 
Gosudarstvenny} Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Tsentral'nyj Nauchno-lssledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR). 1989. 100p. (In Russian). In 
Nuclear constants: Scientific-technical collection. Order Number 
DE91003102. Source: OSTI; NTIS (US Sales Only); INIS. 

The analytical method for resonance cross section averaging is 
proposed. In frames of R-matrix formalism and using proposed ear- 
lier statistical mode! of resonance cross section the general formula 
for average capture cross section is constructed exactly. 9 refs.; 1 
fig. 


22017 (INIS-SU-244, pp. 73-81) Testing of 7®U cross 
section structure temperature dependence in unresolved reso- 
nance region in transmission experiment. Koshcheev, V.N.; 
Dolgov, E.V.; Nikolaev, M.N.; Sinitsa, V.V.; Tsibulya, A.M. Gosu- 
darstvenny| Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Tsentral’nyj Nauchno-lssledovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR). 1989. 100p. (in Russian). In 
Nuclear constants: Scientific-technical collection. Order Number 
DE91003102. Source: OSTI; NTIS (US Sales Only); INIS. 

The calculated values of transmission and selfindication func- 
tions and their temperature dependence for 9°U in unresolved 
resonance region are compared with experimental data to test the 
resonance structure parameters. The average resonance parame- 
ters from FOND and ENDF/B-4 libraries and subgroup parameters 
from multigroup constant system MULTIC are used. 10 refs.; 7 figs. 


22018 (INIS-SU-244, pp. 81-89) On evaluation of angular 
dependence of group-to-group transition cross sections. Rine- 
jskij, A.A. Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR); Tsentral’nyj Nauchno- 
issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (USSR). 1989. 
100p. (In Russian). In Nuclear constants: Scientific-technical col- 
lection. Order Number DE91003102. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The method to retrieve the group-to-group transition cross sec- 
tions depending on a scattering angle cosine is proposed. The 
method allows to take into account the fact, that for sufficiently fine 
group structure the cross section is not equal to zero in only a part 
of the (-1, 1) interval. The retrieved angular dependence may be 
used for evaluation of additional Legendre coefficients. 6 refs.; 5 
figs.; 5 tabs. 


22019 (INIS-SU-244, pp. 54-58) Analysis of the delayed 
neutrons intensity decay curves by incremental deconvolu- 
tion. Krivasheev, S.V. Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Tsentral'nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (USSR). 1989. 
100p. (In Russian). In Nuclear constants: Scientific-technical col- 
lection. Order Number DE91003102. Source: OSTI; NTIS (US 
Sales Only); INIS. 

To evaluate the cumulative yields of the main precursors of de- 
layed neutrons incremental deconvolution method was suggested 
for analysis of the experimental data of the delayed neutrons inten- 
sity decay curves. The possibilities of this approach were shown 
for 25U and 255U thermal fission. 10 refs.; 4 tabs. 


22020 (KFKI-1990-37/A) Spacetime effects in relativistic 
heavy ion collisions. Csoergoe, T.; Zimanyi, J. (eds.). Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Sep 1990. 27p. Order Number DE91632653. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Full texts of three contributions are presented, to the HIPAGS 
workshop (Brookhaven, NY, USA, March 1990), to the Quark Mat- 
ter '90 Conference (Menton, France, 7-11 May 1990), and to the 
International Workshop on Correlations and Multiparticle Production 
(CAMP, Marburg, Germany, F.R., 14-16 May 1990), respectively. 





Their titles in the above order are: scaling in fragmentation of tar- 
get spectators; energy densities, target fraginentation and pion 
correlations in ultrarelativistic heavy ion collisions as predicted by 
SPACER; on an interpretation of the GGLP formula. The papers 
have been indexed separately for tiie INIS database. (R.P.). 


22021 (KFK--1990-37/A, pp. 9-16). Energy densities, target 
fragmentation and pion correlations in ultrarelativistic H.1.C. as 
predicted by spacer. Csoergoe, T. (Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics); 
Zimanyi, J. Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Sep 1990. (CONF-900570-: 8. 
international conference on ultrarelativistic nucleus-nucleus colli- 
sions: Quark Matter '90, Menton (France), 7-11 May 1990). In 
Spacetime effects in relativistic heavy ion collisions. 27p. Order 
Number DE91632653. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Phys., A. 

SPACER, a spacetime version of FRITIOF is applied to the cal- 
culation of the flow velocity field, local rest densities and energy 
densities for the case of 14.5 AGeV 28Si+197Au collisions as well 
as 200 AGeV '*0,52S+'97Au collisions. At CERN energies, the 
model predicts a 25-30% overall increase in local rest (energy) 
densities, when using °*S instead of the '€O projectile. SPACER 
suggests a strong spectator fragmentation. It predicts that the 
shape of the two-pion correlation function C(Q,) is exponential with 
chaocity parameter close to 1. (author) 18 refs.; 2 figs.; 1 tab. 


22022 (LA-UR-91-1424) Theoretical analyses of (n,xn) re- 
actions on “5U, %%U, 2’Np, and 2°Pu tor ENDF/B-VI. Young, 
P.G.; Arthur, E.D. Los Alamos National Lab., NM (USA). [1991]. 
4p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-910503-2: International conference on 


nuclear data for science and technology, Juelich (Germany, F.R.), 
13-17 May 1991). Order Number DE91011410. Source: 
NTIS; INIS; GPO Dep. 

Theoretical analyses were performed of neutron-induced reac- 
tions on 255U, 238U, 237Np, and 25°Pu between 0.01 and 20 MeV 


OSTI; 


in order to calculate neutron emission cross sections and spectra 
for ENDF/B-VI evaluations. Coupled-channel optical model poten- 
tials were obtained for each target nucleus by fitting total, elastic, 
and inelastic scattering cross section data, as well as low-energy 
average resonance data. The resulting deformed optical mode! po- 
tentials were used to calculate direct (n,n’) cross sections and 
transmission coefficients for use in Hauser-Feshbach statistical the- 
ory analyses. A fission model with multiple barrier representation, 
width fluctuation corrections, and preequilibrium corrections were 
included in the analyses. Direct cross sections for higher-lying vi- 
brational states were calculated using DWBA theory, normalized 
using B(EZ) values determined from (d,d’) and Coulomb excitation 
data, where available, and from systematics otherwise. Initial fis- 
sion barrier parameters and transition state density enhancements 
appropriate to the compound systems involved were obtained from 
previous analyses, especially fits to charged-particle fission proba- 
bility data. The parameters for the fission model were adjusted for 
each target system to obtain optimum agreement with direct (n,f) 
cross section measurements, taking account of the various multi- 
chance fission channels, that is, the different compound systems 
involved. The results from these analyses were used to calculate 
most of the neutron (n,n), (n,n’), and (n,xn) cross section data in 
the ENDF/B/VI evaluations for the above nuclei, and all of the 
energy-angle correlated spectra. The deformed optical mode! and 
fission model parameterizations are described. Comparisons are 
given between the results of these analyses and the previous 
ENDF/B-V evaluations as well as with the available experimental 
data. 14 refs., 3 figs., 1 tab. 


22023 (LA-UR-91-1448) Antiproton-induced elastic and in- 
elastic scattering at intermediate energies. Ma, W.H.; Strottman, 
D.D. Los Alamos National Lab., NM (USA). [1991]. 4p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-7405-ENG- 
36. (CONF-9105106-3: 4. conference on the intersections between 
particle and nuclear physics, Tucson, AZ (USA), 23-29 May 1991). 
Order Number DE91013068. Source: OSTI; NTIS; INIS; GPO Dep. 

With the construction and subsequent operation of LEAR, beams 
of low-energy antiproton with previously unobtainable intensity and 
quality were possible. Elastic and inelastic scattering experiments 
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were performed on several nuclei in both the p- and sd-shell as 
well as targets of heavier mass. In the very near future experi- 
ments with antiproton having momentum of up to 2 Gev/c will be 
possible. It is the purpose of this brief article to report results of ini- 
tial calculations of p-nucleus scattering for energies that span this 
new energy region and for which the elementary BN amplitudes 
are known. 4 figs. 


22024 (LA-UR-91-1516) New evaluations of neutron cross 
sections for '*N and '®0O. Hale, G.M. (Los Alamos National Lab 
NM (USA)); Young, P.G.; Chadwick, M.; Chen, Z.P. Los Alamos 
National Lab., NM (USA). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
910503—20: International conference on nuclear data for science 
and technology, Juelich (Germany, F.R.), 13-17 May 1991). Order 
Number DE91013521. Source: OSTI; NTIS; INIS; GPO Dep. 

New evaluations of the neutron cross sections for '*N and '®O 
have been made for ENDF/B=VI. The evaluations are based at low 
energies on R-matrix analyses of reactions in the '5N and 170 
systems, and at higher energies on GNASH calculations and ex- 
perimental data evaluations, including covariance analyses. The 
'SN system R-matrix analysis includes data from reactions among 
the channels n+'4N, p+'4C, and a+''B at energies corresponding 
to excitations in =N below E,=13 MeV. The resonance structure of 
all cross sections in this energy range is fairly well reproduced. 
New data indicate a different J-value for the first resonance, how- 
ever. Sub-threshokd S-wave levels required to explain the large 
n+'4N total and elastic cross sections near zero energy give scat- 
tering lengths that differ significantly from the previous values. The 
R-matrix analysis of the '“O system includes many new measure- 
ments of the n+'®O total cross section, done primarily at Oak 
Ridge and at Karlsruhe. The resonance structure of all the cross 
sections [total, (n,n), (n,a), and (a,c)] is well represented by the fit 
in the region below E, = 6.5 MeV. The new total cross section in- 
formation gives different positions for some of the resonances and 
implies a different normalization for the (n,a) cross sections than 
that obtained in the ENDF/B-IV analysis. The evaluations at ener- 
gies above the ranges of the R-matrix analyses incorporate results 
from a number of experiments performed since the previous ENDF/ 
B evaluations. Especially important are new measurements of the 
total cross sections and differential elastic, and gamma-ray produc- 
tion cross sections. 


22025 (LA-UR-91-1662) Nuclear models relevant to evaiue- 
tion. Arthur, E.D.; Chadwick, M.B.; Hale, G.M.; Young, P.G. Los 
Alamos National Lab., NM (USA). [1991]. 10p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-910503—15: International conference on nuclear data for 
science and technology, Juelich (Germany, F.R.), 13-17 May 1991). 
Order Number DE91013315. Source: OST]; NTIS; INIS; GPO Dep. 

The widespread use of nuclear models continues in the creation 
of data evaluations. The reasons include extension of data evalua- 
tions to higher energies, creation of data libraries for isotopic 
components of natural materials, and production of evaluations for 
radiative target species. In these cases, experimental data are of- 
ten sparse or nonexistent. As this trend continues, the nuclear 
models employed in evaluation work move towards more 
microscopically-based theoretical methods, prompted in part by the 
availability of increasingly powerful computational resources. Ad- 
vances in nuclear models applicable to evaluation will be reviewed. 
These include advances in optical model theory, microscopic and 
phenomenological state and level density theory, unified models 
that consistently describe both equilibrium and nonequilibrium reac- 
tion mechanism, and improved methodologies for calculation of 
prompt radiation from fission. 84 refts., 8 figs. 


22026 (LPCC—89-05) How is Rh possible to measure a nu- 
clear temperature. Tamain, B. Caen Univ., 14 (France). Lab. de 
Physique Corpusculaire. 1989. 34p. (CONF-8907154—: 112. Enrico 
Fermi summer course: nuclear collisions from the mean field into 
the fragmentation regime, Varenna (Italy), 11-21 Jui 1989). Order 
Number DE91784504. Source: OST!; NTIS (US Sales Only). 
Several methods for the measurement of nuclear temperatures 
are summarized. The concepts of hot nuclei and temperature are 
defined. The nuclear equation of state is presented. The statistical 
theory of hot nuclei decay properties is analyzed. The obtention of 
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the excitation energy from the recoil velocity measurement is con- 
sidered in the case of complete and incomplete fusion. The 
measurements of temperature and excitation energy from the prop- 
erties of decay products are reviewed. The study shows that no 
measurement method is perfect. Moreover, it is necessary to select 
events for which the degree of dissipation of the incident energy is 
estimated. 


22027 (LYCEN-9006) Transverse spin of quarks inside the 
baryon. Artru, X. (Paris-11 Univ., 91 - Orsay (FR). Inst. Universi- 
taire de Technologie); Mekhfi, M. Lyon-1 Univ., 69 - Villeurbanne 
(France). inst. de Physique Nucleaire. Feb 1990. 7p. (In French). 
(CONF-8912131-—: 3. workshop of the Jacques Cartier Centre: col- 
loquium on weak and electromagnetic probes in nuclear physics, 
Lyon (France), 6-8 Dec 1989). Order Number DE91781445. 
Source: OSTI; NTIS (US Sales Only). 

We give a brief survey ot the effects of transverse polarisation of 
quarks in a polarized baryon. The quark transverse polarisation is 
related to the exchange of a gantiq state of total helicity +-1 in the 
t-channel (this last channel refers to the forward amplitude whose 
discontinuity in s equals the cross section). This link helps us to 
select processes where transverse polarisation assymmetries 
appear at leading order in 1/Q* and as, namely qq or qantiq colli- 
sions in experiments with polarized beam and target. Two 
examples are proposed, which are (i) lepton pair creation by po- 
larised antiprotons against polarised protons, (ii) inclusive hadron 
production at large py. The transversally polarized quark distibution 
41q(x,Q*) evolves according to an Altarelli-Parisi equation, with no 
coupling to the gluonic distributions; it decreases logarithmically. 
We show on a simplified model of the baryon that A;, may be 
large. By the way, this model shows that the total helicity of the 
quark is not necessarily of the same sign as the baryon helicity. 


22028 (LYCEN-9016) Transverse spin of the quarks inside 
the baryon. Artru, X. (Lyon-1 Univ., 69 - Villeurbanne (FR). inst. 
de Physique Nucleaire); Mekhfi, M. Lyon-1 Univ., 69 - Villeurbanne 
(France). Inst. de Physique Nucleaire. Apr 1990. 6p. (CONF- 
9003161-: 25. Rencontres de Moriond on QCD and hadronic 
interactions conference, Les Arcs (France), 4-17 Mar 1990). Order 
Number DE91781446. Source: OSTI; NTIS (US Sales Only). 

We give a brief apercu of transverse polarisation of quarks at 
short distance. We first show on a simple model that the quark a 
priori remembers transverse polarisation of its parent hadron. Then 
we show how to measure the transversely polarized quark density 
at leading order in 1/Q? and as. Using a t-channel approach, we 
are led to the following subprocesses: qantiq annihilation, qq scat- 
tering of identical quarks (with polarized beam and target) and 
lepton-quark scattering (with polarized target and analysis of the fi- 
nal quark polarisation by its fragmentation into a A). We list some 
feasible experiments. The transversely polarized quark distibution 
Aig(x, Q?) evolves according to a Gribov-Lipatov-Altarelli-Parisi 
equation, with no coupling to the gluonic distributions; all its mo- 
ments are decreasing. 


22029 (NORDITA-90/80-N(prepr.)) A simplified three-body 
model for ''Li and associated °Li and neutron momentum dis- 
tributions. Zhukov, M.V. (Kurchatov Inst. of Atomic Energy, 
Moscow (USSR)); Fedorov, D.V.; Danilin, B.V.; Vaagen, J.S.; 
Bang, J.M. Nordisk Inst. for Teoretisk Fysik (NORDITA), Copen- 
hagen (Denmark). 1990. 31p. Order Number DE91632643. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The simple three-body oscillator cluster shell model is proposed 
for description of the wave functions of neutron-rich nuclei, having 
the (core + 2n) structure. The model is applied for the investigation 
of the ''Li nucleus. With a few free parameters the model is able 
to reproduce the experimental r.m.s. matter radius of ''Li, as well 
as the experimental transverse momentum distribution of the °Li 
nucleus from ''Li fragmentation on a carbon target at an energy of 
790 MeV/nucleon. The transverse momentum distributions of the 
neutrons from this reaction have also been calculated without any 
additional parameters. All geometric parameters of the ''Li nucleus 
are also calculated into the framework of the three-body model. 
(orig.). 


22030 (NORDITA-90/81-N(prepr.)) Hot zone evolution and 
pre-equilibrium emission in interactions between nuclei. 
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Jakobsson, B. (Lund Univ. (Sweden). Dept. of Physics); Karlsson, 
L.; Lopez, J. Nordisk Inst. for Teoretisk Fysik (NORDITA), Copen- 
hagen (Denmark). 1990. 37p. Order Number DE91632655. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The evolution of the hot- and cold zones in intermediate energy 
nucleus-nucleus collisions by means of spherically expanding vol- 
umes and transport equations based on the Fermi-Dirac equation 
of state is described. Though the dynamical evolution of the colli- 
sion is similar to that in Vlasov-Uehling-Uhlenbeck (VUU) 
calculations, some differences in the spectral shapes of emitted nu- 
cleons are found. The pre-equilibrium particle emission, prior to the 
breakup- or to the evaporation stage is always found to be an im- 
portant contribution to the nucleon spectra which show reasonable 
agreement with data. (orig.). 


22031 (TRI-PP—88-17) Relativistic treatment of mesonic 
contributions to quasielastic (e,e’). Blunden, P.G.; Butler, M.N. 
TRIUMF, Vancouver, BC (Canada). Mar 1988. 8p. (CONF-880386— 
: International conference on spin-observables of nuclear probes, 
Telluride, CO (USA), 14-18 Mar 1988). Order Number 
DE91631305. Source: OSTI; NTIS (US Sales Only); INIS. 

Meson exchange currents play an important role in the descrip- 
tion of observables in electron scattering. The authors use a 
relativistic model with pseudovector pion coupling to study the 
exchange current contributions, with emphasis on quasielastic kine- 
matics. Starting with the Lagrangian for nucleons interacting with a 
scalar and vector mason along with pseudovector coupling to pi- 
ons, they derive the one and two-body electromagnetic currents. 
They then calculate the longitudinal and transverse pieces of the 
quasielastic cross section for various nuclei and kinematics. The 
effects of meson exchange currents are found to be much more 
important in a relativistic model than in a non-relativistic one. 


22032 (TRI-PP—88-20) A quasi-particle model for compute- 
tional nuclei: Ground state properties. Boal, D.H. (Simon Fraser 
Univ., Burnaby, BC (Canada). Dept. of Physics); Glosli, J.N. TRI- 
UMF, Vancouver, BC (Canada). Mar 1988. 32p. Order Number 
DE91632644. Source: OSTI; NTIS (US Sales Only); INIS. 

A model Hamiltonian is derived which provides a computationally 
efficient means of representing nuclei. The Hamiltonian includes 
both coulomb and isospin dependent terms, and incorporates anti- 
symmetrization effects through a momentum dependent potential. 
Unlike many other classical or semiclassical models, the nuclei of 
this simulation have a well-defined ground state with a a non- 
vanishing <p*>. It is shown that the binding energies per nucleon 
and r.m.s. radii of these ground states are close to the measured 
values over a wide mass range. 


22033 (TRI-PP-89-4) A new source for parity violating nu- 
clear force. Iqbal, MJ. (TRIUMF, Vancouver, BC (Canada)); 
Niskanen, J.A. TRIUMF, Vancouver, BC (Canada). Feb 1989. 12p. 
Order Number DE91631283. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We propose a mechanism for parity violation in the two nucleon 
meson-exchange interaction by way of the mixing of mesons of op- 
posite parities. This mixing arises from parity violating W*- and Z 
exchange between the q-antiq pari in the meson. Numerically is ef- 
fect turns out to be as important as vector meson exchange with a 
weak meson-nucleon vertex. The calculation is performed using 
both the standard Born approximation adding the amplitude phases 
by Watson's theorem and also using the exact correlated two- 
nucleon wave functions. The effect of correlations and form factors 
is found to be crucially important at intermediate energies. 


22034 (TRI-PP-89-24) Evidence tor small source masses 
and binary breakup modes for intermediate energy proton in- 
duced fragmentation. Korteling, R. (Simon Fraser Univ., Burnaby, 
BC (Canada). Dept. of Chemistry). TRIUMF, Vancouver, BC 
(Canada). May 1989. 11p. (CONF-8904153—: Symposium on nu- 
clear dynamics and nuclear disassembly, Dallas, TX (USA), 9-14 
Apr 1989). Order Number DE91631306. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Rapidity analysis of inclusive and coincidence measurements of 
proton induced fragmentation suggests that the fragments are emit- 
ted from a variety of sources all of which are smaller than the 
target nucleus. These sources have a distribution of velocities, and 





when measured in coincidence with a high energy proton, are di- 
rected along the nucleon-nucleon quasi free angle. Analysed in the 
source’s moving frame, the fragments have a momentum distribu- 
tion of the form f(p) ~ Aexp(-p?/27). Applying an analysis 
developed by Feshbach and Huang, the source mass can be in- 
ferred from the constant + and is found to be a function of the 
fragment mass and generally less than twice that mass. Conserva- 
tion of energy and momentum in coincidence measurements 
involving He isotopes suggest that the fragments are emitted in a 
binary breakup mode of this source. 


22035 (UCRL-JC—106927) SDI: Statistical dynamic interac- 
tions. Blann, M. (Lawrence Livermore National Lab., CA (USA)); 
Mustafa, M.G.; Peilert, G.; Stoecker, H.; Greiner, W. Lawrence Liv- 
ermore National Lab., CA (USA). 1 Apr 1991. 10p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-9105144—2: 7. Adriatic international conference on nuciear 
physics, Brioni (Yugoslavia), 27 May - 1 jun 1991). Order Number 
DE91012034. Source: OSTI; NTIS; INIS; GPO Dep. 

We focus on the combined statistical and dynamical aspects of 
heavy ion induced reactions. The overall picture is illustrated by 
considering the reaction Ar + 258U at a projectile energy of 35 
MeV/nucleon. We illustrate the time dependent bound excitation 
energy due to the fusion/relaxation dynamics as calculated with the 
Boltzmann master equation. An estimate of the mass, charge and 
excitation of an equilibrated nucleus surviving the fast (dynamic) 
fusion-relaxation process is used as input into an evaporation cal- 
culation which includes 20 heavy fragment exit channels. The 
distribution of excitations between residue and clusters is explicitly 
calculated, as is the further deexcitation of clusters to bound 
nuclei. These results are compared with the exclusive cluster multi- 
plicity measurements of Kim et al., and are found to give excellent 
agreement. We consider also an equilibrated residue system at 
25% lower initial excitation, which gives an unsatisfactory exclusive 
multiplicity distribution. This illustrates that exclusive fragment mul- 
tiplicity may provide a thermometer for system excitation. This 
analysis of data invoives successive binary decay with no compres- 
sional effects nor phase transitions. Several examples of primary 
versus final (stable) cluster decay probabilities for an A = 100 nu- 
cleus at excitations of 100 to 800 MeV are presented. From these 
results a large change in multitragmentation patterns may be un- 
derstood as a simple phase space consequence, invoking neither 
phase transitions, nor equation of state information. These results 
are used to illustrate physical quantities which are ambiguous to de- 
duce from experimental fragment measurements. 14 refs., 4 figs. 


22036 (UM-P-90/100) Dynamic shape transitions in the in- 
teracting boson model. Kuyucak, S.; Lac, V-S.; Morrison, |. 
Melbourne Univ., Parkville (Australia). School of Physics. [1990]. 
18p. Order Number DE91632645. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Dynamic evolution of shapes in the interacting boson model is 
investigated using the angular momentum projected mean field the- 
ory. The standard sd model with one- and two-body interactions is 
shown to have a static nature in that no shape transitions occur 
with increasing spin. In contrast, the sdg model is found to exhibit 
shape transitions for certain ranges of the quadrupole parameters. 
Conditions for existence and experimental si res for dynamic 

shape transitions are discussed together with a likely candidate, 
182Qs. 14 refs., 3 figs. 
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Refer also to citation(s) 21236, 21454, 21513, 21989, 21994, 
22003, 22093, 22374 


22037 (CTH-RF—-74) Time-eigenvalues of the one-speed 
neutron transport equation in two-medium siabs and 

Garis, N.S. Chaimers Univ. of Tech., Goeteborg (Sweden). Dept. of 
Reactor Physics. Oct 1990. 15p. Order Number DE91632633. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The transport of monoenergetic neutrons with isotropic scattering 
and vacuum boundary conditions is studied in two-medium spheri- 
cal and plane systems. The mean-free-path is assumed to be the 
same in the two media. The two coupled intergral equations that 
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are obtained are numerically solved using the spatial Legendre ex- 
pansion method (Carivik’s method). Tables and curves of the 
fundamental and higher time-eigenvalues for various dimensions of 
the bodies are given. 


22038 (IC-90/326) Statistical computation of particle 
losses due to multiple scattering. Hu Beilai (International Centre 
for Theoretical Physics, Trieste (Italy)); Jones, K.W. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1990. 11p. Order 
Number DE91632640. Source: OSTI; NTIS (US Sales Only); INIS. 
In experiments with energetic charged particles, multiple scatter- 
ing by target atoms may cause a significant loss in the number of 
particles emitted into a given solid angle. The total fractional loss 
of charged particles from multiple scattering in a thin foil preceding 
the detector is calculated analyticaily. The numerical results are 
given in the form of a universal plot. The results show that both a 
small solid angle of detection and a large beam diameter will pro- 
duce a serious particle loss, and that the influences of the two 
factors on particle loss are not the same. (author). 9 refs, 3 figs. 


22039 (INIS-SU-244, pp. 19-29) Double difterential scatter- 
ing cross sections of slow neutrons by water in wide interval 
of the temperatures and pressures. lonkin, V.|.; Lisichkin, Yu.V.; 
Novikov, A.G.; Raskach, F.P.; Fomichev, N.K. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Tsentral’ny) Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike, Moscow (USSR). 1989. 100p. (in Russian). In Nuclear 
constants: Scientific-technical collection. Order Number 
DE91003102. Source: OSTI; NTIS (US Sales Only); INIS. 

The absolute double differential cross sections (DDCS) of scat- 
tering by light water are measured for some incident neutron 
energies (8, 25, 256 MeV) in the temperature interval of 300-623 
K. The absolute DDCS for water vapor at supercritical temperature 
673 K are measured in the density interval 0.005-0.32 g/cm® at in- 
cident neutron energy of 7.25 MeV. The experimental curves are 
compared with calculations based on original phenomenological 
model of molecular dynamics of water and water vapor. 25 refs.; 
10 figs.; 1 tab. 


22040 (INIS-SU-246, pp. 48-51) Group constant estimation 
and account for scattering anisotropy. Shmakov, V.M. 
Tsentral’nyj Nauchno-issiedovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1989. 80p. (In Russian). In Mathematical simula- 
tion of physical processes: Scientific-technical collection. Order 
Number DE91003098. Source: OST!; NTIS (US Sales Only); INIS. 

Suggested approach to estimation of group constants lies in 
preservation of characteristics of neutron flux which is formed after 
interaction with nucleus-target in exact and approximate descrip- 
tions of scattering anisotropy. Requirement of preserving a series 
of corresponding harmonics of resulting secondary flux, multiplying 
properties of substance, matrix elements of intergroup approaches 
and energy release leads to formulas of generalized transport ap- 
proximation for scattering anisotropy. Introduction of limitations on 
the value of cross section correction leads to consistent values of 
probability of intergroup transitions. 6 refs. 


22041 (INIS-SU-247/A, pp. 86-90) LOKOS program for 
determination of axial symmetric system critical parame- 
ters. Orlov, I.N.;  Prokoffev, A.l.; Sevast’yanova, LA. 
Tsentral’nyj Nauchno-issledovatel'’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1988. 91p. (in Russian). In Methods and pro- 
grams for numerical solution of mathematical physics problems: 
Scientific-technical collection. Order Number DE91003097. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Consideration is given to the methodics of the LOKOS program 
designated for calculation of 1 multiplication time factor of transport 
equation in a single-group approximation for axial-symmetric sys- 
tems. The program is written in FORTRAN for ES computer. 
Calculations of 1 of some problems and correlation with results ob- 
tained by other programs are presented. 13 refs.; 1 fig.; 1 tab. 


22042 (INIS-SU-251, pp. 3-9) Law of slow neutron effective 
energy variation in absorbing homogeneous medii. Volkov, 
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S.V. Tsentral’ny) Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike, Moscow (USSR). 1988. 80p. (In Russian). In Nuclear 
instrument engineering: Scientific-technical collection. Order Num- 
ber DE91003101. Source: OST!; NTIS (US Sales Only); INIS. 

Non-linear (exponential) law of slow neutron effective energy 
change in the absorbing homogeneous media is theoretically 
grounded. Ratios proving the law in the range of continuous neu- 
tron slowing-down and at the boundary with thermalization range 
are derived. It is shown that the law is true for any certain charac- 
ter of changes in absorption cross sections and slowing-down 
property of the absorbing medium. 17 refs. 


22043 (LA-UR-91-1788) International evaluation coopera- 
tion Subgroup 7: Multigroup cross section processing. 
Roussin, R.W. (Oak Ridge National Lab., TN (USA)); White, J.E.; 
Sartori, E.; Panini, G.; MacFarlane, R.; Muir, D.; Mattes, M.; 
Hasegawa, |.; Takano, H. Oak Ridge National Lab., TN (USA). 
[1991]. 3p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO5-840R21400 ;W-7405-ENG-36. (CONF-910503—12: 
International conference on nuclear data for science and technol- 
ogy, Juelich (Germany, F.R.), 13-17 May 1991). Order Number 
DE91012234. Source: OSTI; NTIS; INIS; GPO Dep. 

The chairmen of the ENDF/B, JEF, EFF, and JENDL evaluated 
data files adopted a proposal to develop a fine-group processed 
cross section library based on the “VITAMIN” concept. The authors 
listed above, with support from others, are participating in this 
project. The end result will be a pseudo-problem-independent fine- 
group cross section library generated from the latest evaluated 
data in ENDF/B-VI, JEF-2, EFF-2, and JENDL-3. Initial applications 
of the library will be for shielding, fast reactor physics, and fusion 
neutronics. Progress made to date will be discussed. 8 refs. 


22044 (LBL-30022) Ground-based measurements of galac- 
tic cosmic ray fragmentation in shielding. Schimmerling, W. 
(Lawrence Berkeley Lab., CA (USA)). Lawrence Berkeley Lab., CA 
(USA). Nov 1990. 15p. Sponsored by USDOE, Washington, DC 
(USA); Department of Health and Human Services, Washington, 
DC (USA); National Aeronautics and Space Administration, 
Washington, DC (USA). DOE Contract ACO03-76SF00098. (CONF- 
9006220-8: COSPAR_ plenary conference, The Hague 
(Netherlands), 25 Jun - 6 jul 1990). Order Number DE91012336. 
Source: OSTI; NTIS; GPO Dep. 

The mean tree path for nuclear interactions of galactic cosmic 
rays is comparable to shielding and tissue thicknesses present in 
human interplanetary exploration, resulting in a significant fraction 
of nuclear reaction products at depth. In order to characterize the 
radiation field, the energy spectrum, the angular distribution, and 
the multiplicity of each type of secondary particles must also be 
known as a function of depth. Reactions can take place anywhere 
in a thick absorber; therefore, it is necessary to know these quanti- 
ties as a function of particle energy for all particles produced. HZE 
transport methods are used to predict the radiation field; they are 
dependent on models of the interaction of man-made systems with 
the space environment to an even greater extent than methods 
used for other types of radiation. Hence, there is a major need to 
validate these transport codes by comparison with experimental 
data. The most cost-effective method of validation is a comparison 
with ground-based experimental measurements. A research pro- 
gram to provide such validation measurements using neon, iron 
and other accelerated heavy ion beams will be discussed and 
illustrated using results trom ongoing experiments and their com- 
parison with current transport codes. The extent to which physical 
measurements yield radiobiological predictions will be discussed. 
16 rets., 9 figs. 


22045 (LNS-154) Neutron scattering: Progress report, 
January - December 1990. Eidgenoessische Technische 
Hochschule, Zuerich (Switzerland). Lab. fuer Neutronenstreuung. 
Feb 1991. 133p. (In German, English). Order Number 
DE91632634. Source: OSTI; NTIS (US Sales Only); INIS. 

The annual report on hand gives an overview of the research 
work carried out in the Laboratory for Neutron Scattering (LNS) of 
the ETH Zuerich in 1990. Using the method of neutron scattering, 
it is possible to examine in detail the static and dynamic properties 
of the condensed material. In accordance with the multidisciplined 
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character of the method, the LNS has for years maintained a sys- 
tem of intensive co-operation with numerous institutes in the areas 
of biology, chemistry, solid-state physics, crystallography and mate- 
rials research. In 1990 over 100 scientists from more than 40 
research groups both at home and abroad took part in the experi- 
ments. It was again a pleasure to see the number of graduate 
students present, who were studying for a doctorate and who could 
be introduced into the neutron scattering during their stay at the 
LNS and thus were in the position to touch on central ways of 
looking at a problem in their dissertation using this modern experi- 
mental method of solid-state research. In addition to the numerous 
and interesting ways of formulating the questions to explain the 
structure, nowadays the scientific programme increasingly includes 
particularly topical studies in connection with high temperature- 
supraconductors and materials research. 


22046 (ORNL/TM-11777) Analysis of the Fall-1989 two- 
meter box test bed experiments performed at the Army Pulse 
Radiation Facility (APRF). Johnson, J.O.; Drischler, J.D.; Barnes, 
J.M. Oak Ridge National Lab., TN (USA). May 1991. 142p. Spon- 
sored by Defense Nuclear Agency, Washington, DC (USA). DOE 
Contract AC05-840R21400. Order Number DE91013146. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This paper summarizes the results of the new Monte Carlo Ad- 
joint Shielding (MASH) code system calculations designed to 
model the first in a series of nuclear radiation shielding experi- 
ments. These experiments were performed in the Fall of 1989 at 
the Army Pulse Radiation Facility (APRF) in Aberdeen Proving 
Grounds, Maryland. The MASH results are compared with experi- 
mental results obtained using widely different detector systems by 
experimentalists from APRF, the Defense Research Establishment 
Ottawa, Canada (DREO), Bubble Technology industries, Canada, 
(BTl), and the Establissement Technique Central de l’Armement, 
France (ETCA). Results of the comparisons are to be used in the 
recommendations to the North Atlantic Treaty Organization (NATO) 
Panel 7 Ad Hoc Group of Shielding Experts for repiacing the Vehi- 
cle Code System (VCS) with MASH as the reterence code of 
choice for future armored vehicle nuclear vulnerability calculations. 
The specific objective of the effort described in this report was to 
“benchmark” the MASH computer code system against the experi- 
ments performed at the APRF and determine the capability of 
MASH to reproduce the measured neutron and gamma-ray integral 
and differential (spectral) data. In particular, free-field environments 
at 170 and 400 meters were to be calculated along with measure- 
ments made using the “NATO standard test bed” (i.e. the 
two-meter box) at the “NATO standard reference point” at 400 me- 
ters. Environmental effects due to meteorological and ground 
moisture data were to be assessed in the MASH analysis of the 
APRF experimental measurements. 11 refs., 52 figs., 54 tabs. 
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22047 (AECL—9926(v.1), pp. 53-65) Nuclear safety review 
process at Chalk River Nuclear Laboratories. Axford, D.J. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.). Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs.; International Atomic 
Energy Agency, Vienna (Austria). Mar 1990. (CONF-891027-: In- 
ternational symposium on research reactor safety, operations and 
modifications, Chalk River (Canada), 23-27 Oct 1989). in Proceed- 
ings of the international symposium on research reactor safety 
operations and modifications. 317p. Order Number DE91003108. 
Source: OSTI; NTIS (US Sales Oniy); INIS. 

Atomic Energy of Canada has a extensive health and safety or- 
ganization in place to protect its facilities and employees, and the 
public in general. This consists of the operating groups who have 
the primary responsibility for safety, and a network of safety advi- 
sory groups and safety review committees for providing the 
broadest possible overview of facility safety. A rigorous multi-stage 
nuclear safety review process is specified by Company policies 
and procedures to ensure that all activities have undergone thor- 
ough review and have satisfied predetermined requirements. For 





major facilities, this includes up to five distinct safety review and li- 
censing stages with approvals being required from both the Atomic 
Energy Control Board and AECL Nuclear Safety Advisory Commit- 
tee for the major steps in the process. In addition, each approved 
operating facility, including its experimental program, undergoes 
regular independent safety review and assessment of ongoing op- 
eration. The role of the AECL Safety and Reliability Directorate in 
these activities is described. Other aspects of the overall safety 
review process including the development of safety criteria, the de- 
velopment of standard safety documentation, and the application of 
quality assurance to safety assessment activities are discussed. 
Some thinking is presented on possible future directions in the 
continuing evolution of these overall safety processes. 


22048 (CNIC—00361) The estimation of the dose from cos- 
mic radiation received by the population living at mainiand of 
China. Jin Hua (Academia Sinica, Beijing, BJ (China). Inst. of 
Atomic Energy); Yue Qingyu. China Nuclear Information Centre, 
Beijing, BU (China). Nov 1989. 10p. (In Chinese). (IAE-0070.). Or- 
der Number DE91631668. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The measurement of ionization distribution caused by the cosmic 
ray ionizing components in the air, the survey of population distri- 
bution in geography and the investigation of total passengers 
taking air liners at the mainiand of China have been completed. By 
taking the data from the census of the year 1986 and the popula- 
tion distribution of the mainland, considering the cosmic ray 
distribution with the height and referring the distribution of neutron 
flux density in cosmic ray, the population-weighted mean annual 
effective dose equivalent, which is obtained from 2017 counties 
and 353 cities, for inhabitants living in every provinces and munici- 
palities directly under Central Government has been calculated. 
The collective dose equivalent produced by the external exposure 
of cosmic ray is also estimated when people are taking air liners. 
The results which are effected by the population distribution show 
that the annual effective dose equivalant received by the popula- 
tion of China from the cosmic ray is 28% lower than the population 


of the world. The most of Chinese people are living at the north 
hemisphere area having lower elevation and geomagnetic latitude, 
and 53.6% among them is in the area of elevation below 100 m 
and 91% is in the area of geomagnetic latitude below 30 deg N. 


22049 (CONF-910853—1) Tracking electric field exposure 
levels through radio frequency dosimetry. Ewing, P.D.; Moore, 
M.R.; Rochelle, R.W.; Thomas, R.S.; Hess, R.A.; Hoffheins, B.S. 
Oak Ridge Nationa! Lab., TN (USA). [1991]. 7p. Sponsored by De- 
partment of Defense, Washington, DC (USA). DOE Contract 
AC05-840R21400. From institute of Electrical and Electronics En- 
gineers (IEEE) 1991 international symposium on electromagnetic 
compatibility; Cherry Hill, NJ (USA); 13-15 Aug 1991. Order Num- 
ber DE91007194. Source: OSTI; NTIS; INIS; GPO Dep. 

The radio-frequency (rf) dosimeter developed by the Oak Ridge 
National Laboratory is a portable, pocket-sized cumulative-dose 
recording device designed to detect and record the strengths and 
durations of electric fields present in the work areas of naval ves- 
sels. The device measures an integrated dose and records the 
electric fields that exceed the permissibie levels set by the Ameri- 
can National Standards institute. Features of the rf dosimeter 
include a frequency range of 30 MHz to 10 GHz and a three- 
dimensional sensor. Data obtained with the rf dosimeter will be 
used to determine the ambient field-strength profile for shipboard 
personnel over an extended time. Readings are acquired and aver- 
aged over a 6-min period corresponding to the rise time of the core 
body temperature. These values are stored for up to 6 months, 
after which the data are transferred to a computer via the dosime- 
ter's serial port. The rf dosimeter should increase knowledge of the 
levels of electric fields to which individuals are exposed. 5 refs., 4 
figs. 


22050 (INIS-SU-250, pp. 13-19) Use of computerized exper- 
iment tor adaptation of radiometric gage during activity 
monitoring. lsakov, L.M.; Novikov, B.V. Tsentral’nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issiedovanij po Atomnoj Nauke i Tekhnike, Moscow (USSR). 1988. 
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76p. (In Russian). In Nuclear instrument engineering: Scientific- 
technical collection. Order Number DE91003103. Source: OSTI:; 
NTIS (US Sales Only); INIS. 

Advantages of computerized experiment for adaptation of radio- 
metric gage to arbitrarily preset isotope composition when 
measuring activity of sources with complex isotope composition are 
considered as compared with calibration on the basis of full-scale 
experiment using model sources. Computerized experiment using a 
model realized with microcomputer permits to increase the reliabil- 
ity of measurement results and information content of radiometric 
equipment. 10 refs.; 4 tabs. 


22051 (INIS-SU-251, pp. 68-74) Techniques of experimental 
data processing tor determining neutron device sensitivity. 
Potapkin, V.I.; | Serdobintsev, V.V.; Shevchenko, V-F. 
Tsentral’nyj Nauchno-issiedovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1988. 80p. (!n Russian). In Nuclear instrument 
engineering: _— Scientific-technical collection. Order Number 
DE91003101. Source: OSTI; NTIS (US Sales Only); INIS. 

Methods for processing experimental data obtained when cali- 
brating devices in the open geometry using isotopic neutron 
sources are considered. Methods of device calibration both at rela- 
tively large and relatively short distances between the source and 
detection unit are presented. Particular results of processing with 
their analysis for all-wave neutron counter and the UDIN-O6P neu- 
tron radiometer are given. 5 refs.; 1 tab. 


22052 (LA-UR-91-1454) Radiation dosimetry data manage- 
ment using VAX C, FMS, RMS, DCL, and Oracle. Voltin, M.J. Jr.; 
Martin, A.K. Los Alamos National Lab., NM (USA). [1991]. 7p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-9105198—1: Digital Equipment Computer 
Users Society (DECUS) meeting, Atlanta, GA (USA), May 1991). 
Order Number DE91013065. Source: OSTI; NTIS; GPO Dep. 

The External Dosimetry Badge System was developed to sup- 
port the radiation protection program at Los Alamos National 
Laboratory. The radiation protection program is responsible for 
monitoring external radiation exposures to approximately 7,500 
Laboratory employees, visitors and contractors each month. Exter- 
nal radiation exposure is measured using thermoluminescent 
dosimeters (TLDs). The system is used to control the assembly 
and distribution of TLD badges. The system monitors badge return 
and disassembly at the end of each month, and analyzes the TLDs 
to determine individual radiation exposure levels. Results are re- 
ported and stored in a database designed to maintain detailed 
individual exposure records. The system maintains a complete his- 
tory of annual summaries for external exposures. The system is 
user-friendly with user prompts, menus, and extensive help func- 
tions. The completely menu-driven system uses VAX C, VAX 
Forms Management System, VMS Record Management Services, 
VMS Digital Command Language, and the Oracle Relational Data- 
base Management System. Design and development issues faced, 
and methods and techniques used in developing the system will be 
described. Topics discussed include consistent user interface de- 
sign approaches, considerations for using VAX/VMS programming 
tools versus Oracle development tools to develop and implement 
the application, and overall system benefits. 3 refs. 


22053 (NIRS-M—76, pp. 118-122) Estimating dose for em- 
bryo/fetus at maternal contamination. Kusama, Tomoko (Tokyo 
Univ. (Japan). Faculty of Medicine). National inst. of Radiological 
Sciences, Chiba (Japan). Mar 1990. (In Japanese). (CONF- 
8812154—: 16. NIRS seminar on environmental research, Chiba 
(Japan), 1-2 Dec 1988). In Characteristics of the human body and 
other relevant factors in dose assessment. 253p. Order Number 
DE91755683. Source: OSTI; NTIS (US Sales Only); INIS. 
Embryos/fetuses are the most sensitive to radiation and other 
agents in environment. Information on biological effects and dose 
estimation of embryo/fetus, however, are scanty. Especially, there 
are little information on internal exposure of embryo/fetus at mater- 
nal radioactive contamination. Systematic research on internal 
exposure of embryo/fetus are needed. The period of pregnancy is 
divided into three stages. that is pre-implantation, main organogen- 
esis and fetuses. The remarkable biological effects and estimating 
doses are different from each stage. Then, we should also take 
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into consideration how effects are at each stage in deciding an es- 
timated dose. Embryonic death, malformation, mental retardation 
and cancer are the remarkable biological effects from radiological 
protection viewpoint. We propose that the estimating doses at each 
stage are as follows: (1) the mean dose equivalent of blastcyst or 
embryo at the pre-implantation, (2) the mean dose equivalent of 
embryo at main organogenesis and (3) the mean organ dose 
equivalent and effective dose equivalent at fetus, and that the sys- 
tem analysis is more appropriate biokinetic and dosimetric model 
for embryo/fetus. (author). 


22054 (NIRS-M-76, pp. 139-146) Ultrasonic measurements 
of chest wall thickness and realistic chest phantom for cali- 
bration of Pu lung counting facilities. Shirotani, Takashi (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment). National Inst. of Radiological Sciences, 
Chiba (Japan). Mar 1990. (In Japanese). (CONF-8812154—: 16. 
NIRS seminar on environmental research, Chiba (Japan), 1-2 Dec 
1988). In Characteristics of the human body and other relevant fac- 
tors in dose assessment. 253p. Order Number DE91755683. 
Source: OSTI; NTIS (US Sales Only); INIS. 

There are four important problems for the measurements of 
chest wall thickness using ultrasonic device: (1) selection of opti- 
mum position of transducer and the number of measured points on 
the chest covered with detector, (2) estimation of adipose-to- 
muscle ratio in the chest wall, especially for dispersed adipose like 
‘marbled beef’, (3) determination of regression equations for the 
prediction of chest wall thickness, derived from groups of different 
body shape, i.e. corpulent and lean, and (4) estimation of effective 
chest wall thickness involved self-absorption layer of lung tissue, 
which changes with distribution of activity in the lungs. This quan- 
tity can not be measured with ultrasonic device. Realistic chest 
phantom was developed. The phantom contains removable model 
organs (lungs, liver, kidneys and heart), model trachea and artificial 
rib cage, and also inciudes chest plates that can be piaced over 
the chest to simulate wide range adipose-to-muscle ratio in the 
chest wall. Various soft tissue substitutes were made of 
polyurethane with different concentrations of additive, and the rib 
cage were made of epoxy resin with calcium carbonate. The ex- 
perimental data have shown that the phantom can be used as a 
standard phantom for the calibration. (author). 


22055 (NIRS-M-76, pp. 147-158) Symbol phantoms. Yam- 
aguchi, Hiroshi (National Inst. of Radiological Sciences, Chiba 
(Japan)); Hongo, Syozo; Takeshita, Hiroshi. National Inst. of Radio- 
logical Sciences, Chiba (Japan). Mar 1990. (in Japanese). 
(CONF-8812154—: 16. NIRS seminar on environmental research, 
Chiba (Japan), 1-2 Dec 1988). In Characteristics of the human 
body and other relevant factors in dose assessment. 253p. Order 
Number DE91755683. Source: OSTI; NTIS (US Sales Only); INIS. 

We have developed Japanese phantoms in two procedures for 
computation of organ doses exposed to internal and/or external ra- 
diation sources. One method is to make mathematical phantoms 
on the basis of ORNL mathematical phantoms. Parameters to 
specify organs of Japanese mathematical phantom are determined 
by interpolations of the ORNL data, which define the organs of 
Caucasian males and females of various ages, i.e. new born, 1, 5, 
10, 15 years and adult, with survey data for Japanese physiques. 
Another procedure is to build ‘symbol phantoms’ for the Japanese 
public. The concept and its method of the symbol phantom enables 
us to make a phantom for an individual when we have all of his 
transversal section images obtained by a medical imaging device 
like MRI, and thus we may achieve more realistic phantoms for 
Japanese public than the mathematical phantoms. Both studies are 
in progress in NIRS. (author). 


22056 (NIRS-M-76, pp. 197-206) Radiation dose and public 
health. Takizawa, Yukio (Akita Univ. (Japan). School of Medicine). 
National inst. of Radiological Sciences, Chiba (Japan). Mar 1990. 
(in Japanese). (CONF-8812154—: 16. NIRS seminar on environ- 
mental research, Chiba (Japan), 1-2 Dec 1988). In Characteristics 
of the human body and other relevant factors in dose assessment. 
253p. Order Number DE91755683. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A major interest has been focussed on the assessment of radia- 
tion levels and doses in Japanese people that have systematically 
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occurred due to the global proliferation of nuclear energy indus- 
tries. Judging. from the public health, two problems of radiation 
dose characterized by exposures to nuclear explosions were re- 
viewed. (1) Although the accident at the Chernobyl nuclear power 
station was of a serious incidence, a tragic event for the people 
mostly affected in countries of Europe and, to a lesser extent, in 
countries throughout the northern hemisphere, the radiation expo- 
sures were, in perspective, not of great magnitudes. (2) The 
concentration of fallout plutonium in various human tissues from 
several countries are summarized. Plutonium concentration was 
found to be highest in bronchial lymph nodes, followed by the liver 
and bone. The concentration in liver and bone agreed that with 
those estimated values obtained from inhalation intake metabolic 
model of ICRP 30. However, the observed concentration in lung 
was considerably higher than the estimated value. The analytical 
techniques relating to detection of transuranic elements such as 
239Pu, must be more developed. (author). 


22057 (NIRS-M-76, pp. 207-214) Measurement of distribu- 
tion of low-level internal radioactivity. Kawasaki, Satoru (Hitachi 
Ltd., Ibaraki (Japan). Energy Research Lab.). National Inst. of Ra- 
diological Sciences, Chiba (Japan). Mar 1990. (in Japanese). 
(CONF-8812154-: 16. NIRS seminar on environmental research, 
Chiba (Japan), 1-2 Dec 1988). In Characteristics of the human 
body and other relevant factors in dose assessment. 253p. Order 
Number DE91755683. Source: OSTI; NTIS (US Sales Only); INIS. 

A new technique for measuring distribution of a small amount of 
radioactivity in the human body is described. The distribution is ob- 
tained by analysing the difference in gamma-ray pulse height 
distributions measured around the body, which contains information 
for not only unscattered, but also scattered rays within the body, by 
use of the response function method. The analysis is performed by 
the least squares method with the condition that the radioactivity is 
greater than or equal to zero. Basic experiments involving the 
measurement of two-dimensional radioactivity distribution in a 
homogeneous acrylate block (40 cmW x 20 cmH x 50 cmL) con- 
taining two '87Cs point sources (0.8 and 1.0 uCi) were made using 
gamma-ray counts measured by twenty 2” phi x 2” H Nal(Tl) scin- 
tillators arranged on a circle, and the response functions calculated 
by the Monte Carlo technique or obtained by measurements. The 
distribution on a 10 x 5 mesh division was successtully analysed 
using both 20 unscattered rays data and 100 scattered rays data, 
for a measuring time of 10 min. The mesh size was 4 cm x 4 cm, 
which was about one-half that possible when analysing only un- 
scattered rays. (author). 


22058 (NIRS-M-76, pp. 217-219) Reference Man tor Asians 
as well as for Europeans-A change in the ICRP concept of 
Reterence Man. Tanaka, Gi-ichiro (Meiji Coll. of Pharmacy, Tokyo 
(Japan)). National Inst. of Radiological Sciences, Chiba (Japan). 
Mar 1990. (in Japanese). (CONF-8812154-: 16. NIRS seminar on 
environmental research, Chiba (Japan), 1-2 Dec 1988). In Charac- 
teristics of the human body and other relevant factors in dose 
assessment. 253p. Order Number DE91755683. Source: OSTI; 
NTIS (US Sales Only); INIS. 

ICRP Reterence Man, according to the definition, is primarily for 
Caucasoid populations (Western Europeans and North Americans) 
that contribute only 13 per cent of the world population. A specula- 
tive world population dose will, assuming a uniform exposure all 
over the world at a level of 10 uSv, be 50 k man Sv in total. Of 
this, all regions of Caucasoid populations may contribute by 22 per 
cent maximum. Asian populations will share about 58 per cent (29 
k man Sv) of the world population dose. About eighty per cents in 
total of the world population can be convered by scientific dose as- 
sessment, if Reference Man data for Asians are made available. 
Thus the importance of establishing Asian Reference Man should 
be evident. The important point of characteristics of Asians is that 
they are 'Vegetarians’ as compared to Westerners, which suggests 
different pathways with respect to transfer of radionuclides from 
foods to the human body. Therefore it is required to determine ac- 
curate and suitable parameters relevant to dose assessment. 
Considering the above, contribution of Japan in science and tech- 
nology to Asian countries with "knowhows’ accumulated may be of 
a most urgent matter. (author). 





22059 (NIRS-M-76, pp. 220-226) IAEA-RCA Co-ordinated 
Research Program on Reference Asian Man. Koyanagi, Taku 
(National Inst. of Radiological Sciences, Nakaminato, Ibaraki 
(Japan). Nakaminato Lab. Branch Office). National Inst. of Radio- 
logical Sciences, Chiba (Japan). Mar 1990. (In Japanese). 
(CONF-8812154—: 16. NIRS seminar on environmental research, 
Chiba (Japan), 1-2 Dec 1988). In Characteristics of the human 
body and other relevant factors in dose assessment. 253p. Order 
Number DE91755683. Source: OSTI; NTIS (US Sales Only); INIS. 
The Research Coordination Meeting was held in Mito City, 
Japan on October 17-21, 1988, inviting the chief investigating sci- 
entists from 11 RCA member countries to discuss practical plans 
for the Coordinated Research Program (CRP) on ‘Compilation of 
Anatomical, Physiological and Metabolic Characteristics for a Ref- 
erence Asian Man’ based on the decision taken at the Project 
Formulation Meeting for the RCA Project 'Strengthening Radiation 
Protection’ Tokyo, November 1987. Significance of the setting 'Ref- 
erence Man’ for Asian peoples to estimate more realistic radiation 
doses by applying the real typical physical, physiological and 
metabolic parameters for them instead of those recommended by 
ICRP based on the data for ‘Caucasian Man’ has been indicated 
by whole member countries and recognized again at the Meeting. 
The present status of Reference Man-oriented Studies’ in each 
countries was presented by the participants and certain difference 
or difficulties were pointed out among the countries depending on 
the geographical, social, or economical conditions as well as the 
ethnic circumstances. After the mutual discussions and exchange 
of up-to-date information, the general conclusions were drawn as 
follows: acknowledging the importance of the CRP, research works 
should be carried out in each country with the expected supports 
from IAEA and other member countries. The first priority is given 
on the measurements of human physique (and internal organs) fol- 
lowed by the food consumption survey. Trace element analysis 
would be done by the countries where possible. The standard 
manual for data collection might be necessary. The establishments 
of Co-ordination Center or central body with data base and also 
subgroup systems are desirable to promote the CRP. (author). 


22060 (NIRS-M-76, pp. 227-238) Comment on a phantom 
of Japanese Reference Person tor the assessments of popule- 
tion doses and risks trom medical and occupational 
exposures. Maruyama, Takashi (National Inst. of Radiological Sci- 
ences, Chiba (Japan)). National Inst. of Radiological Sciences, 
Chiba (Japan). Mar 1990. (in Japanese). (CONF-8812154—: 16. 
NIRS seminar on environmental research, Chiba (Japan), 1-2 Dec 
1988). In Characteristics of the human body and other relevant fac- 
tors in dose assessment. 253p. Order Number DE91755683. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Since 1960, an NIRS research group has evaluated the popula- 
tion doses (such as genetically significant dose, leukemia 
significant dose and malignant significant dose) and risk of sto- 
chastic effects from medical and occupational exposures, based on 
the nationwide survey of radiological procedures throughout Japan. 
These results have been published in the UNSCEAR (United Na- 
tions Scientific Committee on the Effects of Atomic Radiations) 
reports and have been compared with the data from other coun- 
tries. In these studies, various phantoms were used for the 
determinations of organ or tissue doses. Recently, the concept of 
effective dose equivalents has been introduced in the UNSCEAR 
reports for comparison of human exposures from various radiation 
sources. In order to obtain the reliable national data, organ or 
tissue doses related to the effective dose equivalent should be de- 
termined using a phantom of national reference person. (author). 


22061 


(NIRS-R-20) Report of radioactivity survey research 
in fiscal year 1989. National Inst. of Radiological Sciences, Chiba 


(Japan). Dec 1990. 103p. (In Japanese). Order Number 
DE91791026. Source: OSTI; NTIS (US Sales Only); INIS. 

In the National Institute of Radiological Sciences, as a part of the 
radioactivity survey and research of Science and Technology 
Agency, the survey of environmental radioactivity level due to the 
radioactive fallout accompanying nuclear explosion experiments 
and the radioactive substances released from nuclear facilities and 
others and the safety analysis of these have been carried out. The 
radioactivity and dose survey for environment, foods and human 
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bodies, the survey of the level around nuclear facilities, the busi- 
ness of radioactivity data center, the basic investigation for the 
evaluation of the results of radioactivity survey, the training of envi- 
ronmental radiation monitoring technicians and the investigation 
and research of the measurement of emergency radiation exposure 
and countermeasures were carried out. Those results are summa- 
rized. (K.I.). 


22062 (RISO-M-2914) List of selected publications from 
Risoe’s Health Physics Department 1957-1989. Heikel Vinther, 
F. (ed.). Risoe National Lab., Roskilde (Denmark). Health Physics 
Dept. Jan 1991. 95p. Order Number DE91633468. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Prepared to the seventieth birthday of H.L. Gjoerup. 

This list includes scientific and technical papers written by staff 
members of the former Health Physics Department at Risoe Na- 
tional Laboratory. The first part includes papers in periodicals, 
proceedings etc. in order of chronology while the second and third 
part include Riso-R and Riso-M reports respectively arranged ac- 
cording to report numbers. (author). 


22063 (SS}+90-14) Personnel dosimetry, 1989. Kiibus, A. 
National Inst. of Radiation Protection, Stockholm (Sweden). 13 Aug 
1990. 10p. (In Swedish). Order Number DE91633490. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The report presents the results of the personnel dosimetry ser- 
vice during 1989. 13820 dosimeters were distributed. The results 
show that 9189 persons had received less than 0.1 mSv, 3947 
persons between 0.1-1 mSv, 677 persons more than 1-5 mSv, and 
40 persons more than 5 mSv. The highest registred dose was 80 
mSv. (K.A.E.). 


6560 Condensed Matter Physics 


Refer also to citation(s) 19489, 20725, 20728, 20845, 20913, 
21068, 21346, 21463, 21853, 21865, 22100, 22142, 22302 


22064 (BNL-45993) Photons and neutrons. Shirane, G. 
Brookhaven National Lab., Upton, NY (USA). Oct 1990. 6p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AG02-76CH00016. (CONF-9010243—17: International collaboration 
on advanced neutron sources (ICANS), Tsukuba (Japan), 21-26 
Oct 1990). Order Number DE91010980. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A review is given of two selected topics in current activities of 
synchrotron x-ray studies; magnetic x-ray scattering and inelastic x- 
ray scattering. These are the research areas where photons and 
neutrons directly compete and supplement each other. A great 
deal of progress has been made in the field of magnetic x-ray scat- 
tering with synchrotron radiation. A series of high resolution studies 
on Ho and other rare earth magnetic structures has revealed many 
important features of spin arrangements, which escaped clarifica- 
tion by previous neutron diffraction studies. Magnetic x-ray 
scattering recently entered into its next stage of development when 
the resonance at the absorption edge was shown to enhance the 
Ho magnetic cross section by a factor of 50. The second area 
where x-ray scattering is beginning to overlap with neutron re- 
search is direct inelastic x-ray scattering. Because of its favorable 
energy-wavelength relation, neutron scattering has been the natu- 
ral tool for the direct observation of elementary excitations in 
condensed matter. The most commonly used neutrons have 14 
meV of energy and a 2.3A in wavelength. The energy of x-rays 
with the same wavelength is 5 KeV. In order to attain a sufficient 
energy resolution for phonon studies, one has to use backscatter- 
ing from a perfect crystal. This type of experimental arrangement 
became feasible recently because of the brightness of x-rays emit- 
ted by synchrotron and storage rings. 9 refs., 3 figs. 


22065 (CONF-910870-6) Diftraction theory of phonon scat- 
tered electrons. Wang, Z.L. Oak Ridge National Lab., TN (USA). 
Metals and Ceramics Div.; Tennessee Univ.. Knoxville, TN (USA). 
Dept. of Materials Science and Engineering. [1991]. 2p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC05- 
840R21400. From 49. Electron Microscopy Society of America 
(EMSA) annual meeting; San Jose, CA (USA); 4-9 Aug 1991. Or- 
der Number DE91010144. Source: OSTI; NTIS; INIS; GPO Dep. 
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Short communication. ELECTRON-PHONON COUPLING/ 
electron diffraction; INELASTIC SCATTERING; HAMILTONIANS; 
VIBRATIONAL STATES 


22066 (CONF-910870—7) Materials science applications of 
@ 120 kV FEG TEM/STEM: Triskaidekaphilia. Bentley, J.; Fisher, 
A.T.; Kenik, E.A.; Wang, Z.L. Oak Ridge National Lab., TN (USA). 
[1991]. 2p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC05-840R21400. From 49. Electron Microscopy Society 
of America (EMSA) annual meeting; San Jose, CA (USA); 4-9 Aug 
1991. Order Number DE91010136. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The introduction by several manufacturers of 200kV transmission 
electron microscopes (TEM) equipped with field emission guns af- 
fords the opportunity to assess their potential impact on materials 
science by examining applications of similar 100-120kV instru- 
ments that have been in use for more than a decade. This 
summary is based on results from a Philips EM400T/FEG config- 
ured as an analytical electron microscope (AEM) with a 6,585 
scanning transmission (STEM) unit, EDAX 9100/70 or 9900 energy 
dispersive X-ray spectroscopy (EDS) systems, and Gatan 607 
serial- or 666 parallel-detection electron energy-loss spectrometers 
(EELS). Examples in four areas that illustrate applications that are 
impossible or so difficult as to be impracticable with conventional 
thermionic electron guns are described. 


22067 (CONF-9104192-5) Laser ejection of Ag* ions trom 
@ roughened silver surface: role of the surface plasmon. Shea, 
M.J. (Vanderbilt Univ., Nashville, TN (USA)); Compton, R.N. Oak 
Ridge National Lab., TN (USA). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 
HASRD workshop on laser ablation: mechanisms and application; 
Oak Ridge, TN (USA); 8-10 Apr 1991. Order Number 
DE91012945. Source: OSTI; NTIS; GPO Dep. 

Laser irradiation of metal surfaces with sufficiently intense light 
gives to laser-produced plasmas. Previously, we have studied plas- 
mas from the metals Mg, Bi, Pd, Al, Cu, and Au. The laser plasma 
occurred with a sudden threshold in laser power. Laser irradiation 
yielded thermal ions at laser powers less than the plasma thersh- 
old, an full plasmas occurred upon reaching the plasma threshold. 
A detailed study of laser plasma production for palladium loaded 
with hydrogen (deuterium) has been published. In the present 
study, the mass-resolved ion kinetic energy distributions are deter- 
mined in order to study the physics of laser ablation. The kinetic 
energy distributions (KEDs) of silver ions exhibit a marked depar- 
ture from the KEDs of other laser-produced plasmas. In addition to 
the thermal ions, a second peak at 3.6 eV (FWHM = 2 eV) ap- 
peared for laser energies below the onset of plasma formation. 


22068 (CONF-9105181-6) Chemical characterization of 
microparticles by laser ablation in an ion trap mass spectrom- 
eter. Dale, J.M.; Whitten, W.B.; Ramsey, J.M. Oak Ridge National 
Lab., TN (USA). [1991]. 3p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC05-840R21400. From American Soci- 
ety for Mass Spectrometry (ASMS) meeting; Nashville, TN (USA); 
19-24 May 1991. Order Number DE91012513. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We are developing a new technique for the chemical characteri- 
zation of microparticles based upon the use of electrodynamic 
traps. The electrodynamic trap has achieved widespread use in the 
mass spectrometry community in the form of the ion trap mass 
spectrometer or quadrupole ion trap. Small macroscopic particles 
can be confined or leviated within the electrode structure of a 
three-dimensional quadrupole electrodynamic trap in the same way 
as fundamental charges or molecular ions by using a combination 
of ac and de potentials. Our concept is to use the same electrode 
structure to perform both microparticle levitation and ion trapping/ 
mass analysis. The microparticle will first be trapped and spatially 
stabilized within the trap for characterization by optical probes, i.e., 
absorption, fluorescence, or Raman spectroscopy. After the particle 
has been optically characterized, it is further characterized using 
mass spectrometry. lons are generated from the particle surface 
using laser ablation or desorption. The characteristics of the ap- 
plied voltages are changed to trap the ions formed by the laser 
with the ions subsequently mass analyzed. The work described in 
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this paper focuses on the ability to perform laser desorption experi- 
ments on microparticles contained within the ion trap. Laser 
desorption has previdusly been demonstrated in ion trap devices 
by applying the sample to a probe which is inserted so as to place 
the sample at the surface of the ring electrode. Our technique re- 
quires the placement of a microparticle in the center of the trap. 
Our initial experiments have been performed on falling microparti- 
cles rather than levitated particles to eliminate voltage switching 
requirements when changing from particle to ion trapping modes. 


22069 (EUR-CEA-FC-1396, pp. 1-15) Study of the influence 
ot air exposure on graphite implanted by low energy high den- 
sity deuterium plasma. Fernandez, V. (Aix-Marseilie-2 Univ., 13 - 
Marseille (FR). Centre Universitaire de Luminy); Bardon, J.; Pal- 
mari, J.P.; Grisolia, C. Association Euratom-CEA, Centre d’Etudes 
Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee. May 1990. (CONF- 
900505-: 9. plasma surface interactions in controlled fusion 
devices conference, Bournemouth (UK), 20-25 May 1990). In 
Plasma surface interaction in Controlled fusion devices. 55p. Or- 
der Number DE91781471. Source: OSTI; NTIS (US Sales Only). 

A study of the influence of air exposure on the content of 
Deuterium implanted graphite was done for different exposure du- 
rations and different gas exposures. Important reduction of the Dz 
thermodesorbed is shown to result from the formation of deuter- 
ated compounds during the desorption, the total amount of 
deuterium desorbed remaining unchanged. Some informations on 
the mechanisms of the interactions can be obtained by the com- 
parison of the different experiments. 


22070 (IC—90/252) Plasme-wave eftect on the optical prop- 
erties of multilayered metallic Fibonacci superlattice. Feng 
Weiguo (international Centre for Theoretical Physics, Trieste 
(Italy)); Liu Nianhua; Wu Xiang. International Centre for Theoretical 
Physics, Trieste (Italy), Jun 1990. 19p. Order Number 
DE91632418. Source: OSTI; NTIS (US Sales Only); INIS. 

Within the hydrodynamic model of electron dynamics, the optical 
properties of the metallic Fibonacci superlattice have been studied 
for the region of p-polarized soft x-rays and extreme ultraviolet. By 
using the 4 x 4 transter-matrix formalism and taking into account 
retardation effects, and the coupling between transverse and longi- 
tudinal waves at the metal boundaries, we have discussed the 
electromagnetic normal modes for the quasisuperiattice in the ratio- 
nal approximation. We found that the dispersion curves are mainly 
of two types, and similar to the reflectivities, both real part and 
imaginary parts of the dispersion relation pattern has a rich struc- 
ture of self-similarity. With the increasing of the generation number, 
all the electromagnetic modes become critical. (author). 13 refs, 6 
figs. 


22071 (IC—90/305) Generalized one-dimensional Hubbard 
model beyond nearest neighbour approximation. Kuzemsky, 
A.L. (international Centre for Theoretical Physics, Trieste (Italy)); 
Inozemtsev, V.I. International Centre for Theoretical Physics, Tri- 
este (Italy). Oct 1990. 16p. Order Number DE91632419. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The one dimensional generalized Hubbard model which de- 
scribes the system of nonrelativistic interacting fermions on the 
lattice was considered. The new approach to the problem of con- 
structing of solvable nonrelativistic fermion systems on a lattice 
was proposed. This approach permits to consider the hopping term 
in Hamiltonian, which is not restricted to nearest neighbour sites. 
This so-called "“overjumped” model retains short range character of 
the standard Hubbard model also. The solutions in one- and two- 
particle sectors were obtained in an explicit form by using theory of 
Weierstrass elliptic functions. The obtained results give new insight 
into possibility of the construction of exactly solvable models of in- 
teracting fermions on a lattice. (author). 45 refs. 


22072 


(IC—90/306) Interpolation solution of the single- 
impurity Anderson model. Kuzemsky, A.L. International Centre 
for Theoretical Physics, Trieste (Italy). Oct 1990. 9p. Order Number 
DE91632435. Source: OSTI; NTIS (US Sales Only); INIS. 

The dynamical properties of the single-impurity Anderson model 
(SIAM) is studied using a novel Irreducible Green's Function 
method (IGF). The new solution for one-particle GF interpolating 





between the strong and weak correlation limits is obtained. The 
unified concept of relevant mean-field renormalizations is indis- 
pensable for strong correlation limit. (author). 21 refs. 


22073 (IC-90/361) Nonboson treatment of excitonic nonlin- 
earity in optically excited media. Nguyen Ba An. International 
Centre for Theoretical Physics, Trieste (Italy). Nov 1990. 26p. Order 
Number DE91632420. Source: OSTI; NTIS (US Sales Only); INIS. 

The present article shortly reviews some recent results in the 
study of excitonic nonlinearity in optically excited media using a 
nonboson treatment for many-exciton systems. After a brief discus- 
sion of the exciton nonbosonity the closed commutation relations 
are given for exciton operators which hold for any exciton density 
and type. The nonboson treatment is then applied to the problems 
of intrinsic optical bistability and nonlinear polariton yielding quite 
interesting and new effects, e.g. new shapes of hysteresis loops of 
intrinsic optical bistability or anomalies of polariton dispersion. (au- 
thor). 71 refs, 4 figs. 


22074 (IC—90/363) Spin delocalization phase transition in a 


correlated electrons model. Huerta, L. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1990. 12p. Order Number 
DE91632421. Source: OSTI; NTIS (US Sales Only); INIS. 

In a simplified one-site model for correlated electrons systems 
we show the existence of a phase transition corresponding to spin 
delocalization. The system becomes a solvable model and zero- 
dimensional functional techniques are used. (author). 7 refs, 3 figs. 


22075 (IC—90/364) Anomalous thermal data of NbSe3- 
evidence for CDW-induced quasi-regular impurity distribution. 
Bakdea, |. Internationai Centre for Theoretical Physics, Trieste 
(Italy). Dec 1990. 23p. Order Number DE91632422. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The anomalous thermal behaviour (observability of specific heat 
anomalies associated with the two CDW transitions only at ex- 
tremely slow heating/cooling rates, signature of first-order CDW 
transitions with large latent heats, hysteresis in the critical tempera- 
ture of the lower CDW transition) revealed in experiments 
performed in the linear chain compound NbSez is interpreted as 
evidence for a quasi-regularity of impurity (defect) distribution in- 
duced by CDW. (author). 31 refs, 1 fig. 


22076 (IC—90/370) Non-propagating surface-wave solitons 
in an annular resonantor. Yang Xine (international Centre for 
Theoretical Physics, Trieste (Italy)); Chen Zhijiang; Han Wenge. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Nov 1990. 
12p. Order Number DE91632423. Source: OSTI; NTIS (US Sales 
Only); INIS. 

in an annular resonantor parametrically driven in the vertical di- 
rection, the irrotational movement of an incompressible fluid has 
been studied by the multiple-scales approach. The calculations 
have shown that the displacement of the movement of fluid surface 
satisfies the cubic Schroedinger equation if the radius of the annu- 
lar resonantor is much larger than its width. A solution is obtained, 
it has the character of non-propagating surface-wave soliton, and 
describes the standing solitary wave observed by Wu, Keolian and 
Rudnick (1984). Further calculations have also shown that the 
effect of surface-tension makes the range of the transverse fre- 
quency of the solitary wave oscillation larger, the amplitude higher 
and the width smaller. (author). 8 refs. 


22077 (IC—90/381) On the possibility of localizing of elec 
tron group functions using the notion of antisymmetrical 
orthogonality. Puchin, V.E.; Zapol, B.P. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1990. 15p. Order Number 
DE91632424. Source: OSTI; NTIS (US Sales Only); INIS. s 

The authors try to solve the following problems: provided that 
variation freedom is not restricted and intragroup correlation is 
taken into account in a given approximation, is it possible to de- 
velop for group functions any analogue of the well known (in the 
case of orbitals) Adams-Gilbert-Kunz method that could give one a 
possibility to go from delocalized group functions to localized ones 
seeking for minimization of the intergroup correlation? 20 refs, 1 
tab. 
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22078 (INIS-BR-2396, pp. 113) Dielectric characterization 
of SiO sub(2) aerogels. Silva, A. da (Sao Paulo Univ., Sao Car- 
los, SP (Brazil). Inst. de Fisica e Quimica); Aegerter, M.A.; 
Craievich, A.F.; Zarzycki, J. Sao Paulo Univ., Sao Carlos, SP 
(Brazil). Inst. de Fisica e Quimica. 1989. 160p. (CONF-890805—: 5. 
international workshop on glasses and ceramics from gels, Rio de 
Janeiro (Brazil), 6-10 Aug 1989). In Proceedings of the 5. interna- 
tional Workshop on Glasses and Ceramics from Gels. Order 
Number DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SILICON OXIDES/ 
dielectric properties; SILICON OXIDES/x-ray diffraction; HEAT 
TREATMENTS; SMALL ANGLE SCATTERING; TEMPERATURE 
DEPENDENCE 


22079 (INIS-BR-2396, pp. 114) Crystallization of chemicai 
resistant gel-composition in the system SiO sub(2)-TiO sub(2)- 
ZrO sub(2). Samuneva, B.|. (Higher Inst. of Chemical Technology, 
Sofia (Bulgaria). Dept. of Silicate Technology); Dimitrov, V.V.; 
Djambaski, P.R.; Kashchieva, E.P.; Zvetkova, P.G. Sao Paulo 
Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica. 1989. 
160p. (CONF-890805—: 5. international workshop on glasses and 
ceramics from gels, Rio de Janeiro (Brazil), 6-10 Aug 1989). In 
Proceedings of the 5. International Workshop on Glasses and Ce- 
ramics from Gels. Order Number DE91633002. Source: OST! 
NTIS (US Sales Only); INIS. 

Published in summary form only. SILICON OXIDES/ 
crystallization; SILICON OXIDES/sol-gel process; TITANIUM 
OXIDES/crystallization; TITANIUM OXIDES/sol-gel process; ZIR- 
CONIUM OXIDES/crystallization; ZIRCONIUM OXIDES/sol-gel 
process; ALKOXIDES; CRYSTAL STRUCTURE; HEAT TREAT- 
MENTS; HIGH TEMPERATURE; INFRARED SPECTRA; PHASE 
TRANSFORMATIONS; SALTS; CRYSTALLIZATION: TRANSMIS- 
SION ELECTRON MICROSCOPY; X-RAY DIFFRACTION 


22080 (INIS-BR—2396, pp. 115) Structural and phase trans- 
formation of Nd sub(2) O sub(3)-SiO sub(2) gels during heat 
treatment. Dimitriev, Y.B. (Higher Inst. of Chemical Technology, 
Sofia (Bulgaria). Dept. of Silicate Technology); Kashchieva, E.P.; 
Ivanova, Y.Y.; Eskidarov, T.|. Sao Paulo Univ., Sao Carlos, SP 
(Brazil). Inst. de Fisica e Quimica. 1989. 160p. (CONF-890805—: 5. 
international workshop on glasses and ceramics from gels, Rio de 
Janeiro (Brazil), 6-10 Aug 1989). In Proceedings of the 5. Interna- 
tional Workshop on Glasses and Ceramics from Gels. Order 
Number DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. DOPED MATERIALS/sol-gel 
process; DOPED MATERIALS/x-ray diffraction; NEODYMIUM 
OXIDES/doped materials; CRYSTALLIZATION; HEAT TREAT- 
MENTS; HIGH TEMPERATURE; INFRARED SPECTRA; OPTICAL 
PROPERTIES; PHASE TRANSFORMATIONS; SILICA GEL; 
TRANSMISSION ELECTRON MICROSCOPY; VITRIFICATION 


22081 (INIS-BR-2396, pp. 116) Textural characteristics of 
silica aerogels from S.A.X.S. measurements. Lours, T. 
(Montpellier-2 Univ., 34 (France). Lab. de Science de Materiaux 
Vitreux); Zarzycki, J.; Craievich, A.F.; Aegerter, M. Sao Paulo 
Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica. 1989. 
160p. (CONF-890805—: 5. international workshop on glasses and 
ceramics from gels, Rio de Janeiro (Brazil), 6-10 Aug 1989). In 
Proceedings of the 5. Intemational Workshop on Glasses and Ce- 
ramics from Gels. Order Number DE91633002. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. SILICA GEL/texture; SILICA 
GEL/x-ray diffraction; TEXTURE; SMALL ANGLE SCATTERING 


22082 (INIS-BR-2396, pp. 145) Bi-based superconductors 
prepared by solution technique. Santos, D.|. dos (Sao Paulo 
Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica); Bal- 
achandran, V.; Guttschow, R.A.; Poeppel, R.B. Sao Paulo Univ., 
Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica. 1989. 160p. 
(CONF-890805-—: 5. international workshop on glasses and ceram- 
ics from gels, Rio de Janeiro (Brazil), 6-10 Aug 1989). In 
Proceedings of the 5. international Workshop on Glasses and Ce- 
ramics from Gels. Order Number DE91633002. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. SUPERCONDUCTORS/ 
bismuth; SUPERCONDUCTORS /calcium; SUPERCONDUCTORS’ 
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strontium; CHEMICAL PREPARATION; COPPER OXIDES; CO- 
PRECIPITATION; CRITICAL TEMPERATURE; DISSOLUTION; 
ELECTRIC CONDUCTIVITY; SCANNING ELECTRON MIl- 
CROSCOPY; SUPERCONDUCTORS; BISMUTH; CALCIUM; 
STRONTIUM; TEMPERATURE DEPENDENCE; THERMAL ANAL- 
YSIS; X-RAY DIFFRACTION 


22083 (INIS-BR-2396, pp. 111) SAXS study of silica sono- 
gels. Rosa Fox, N. de (Cadiz Univ. (Spain). Dept. Estructura y 
Propiedades de los Materiales); Esquivias, L.; Craievich, A.F.; 
Zarzycki, J. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de 
Fisica e Quimica. 1989. 160p. (CONF-890805—: 5. international 
workshop on glasses and ceramics from gels, Rio de Janeiro 
(Brazil), 6-10 Aug 1989). In Proceedings of the 5. International 
Workshop on Glasses and Ceramics from Gels. Order Number 
DE91633002. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SILICA GEL/small angle scat- 
tering; SILICA GEL/x-ray diffraction; DRYING; HYDROLYSIS; 
SYNCHROTRON RADIATION 


22084 (INIS-BR-2396, pp. 119) SAXS study of zirconium 
gel formation. Chaumont, D. (Montpellier-2 Univ., 34 (France). 
Lab. of Science of Vitreous Materials); Zarzycki, J.; Craievich, A. 
Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e Quim- 
ica. 1989. 160p. (CONF-890805-: 5. international workshop on 
glasses and ceramics from gels, Rio de Janeiro (Brazil), 6-10 Aug 
1989). In Proceedings of the 5. International Workshop on Glasses 
and Ceramics from Gels. Order Number DE91633002. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ZIRCONIUM COMPOUNDS/ 
x-ray diffraction; ACETIC ACID; AQUEOUS SOLUTIONS; CHEMI- 
CAL REACTIONS; GELS; MEDIUM TEMPERATURE; SMALL 
ANGLE SCATTERING; TIME DEPENDENCE 


22085 (INIS-mf-12722, pp. 265-283) Needs of in-situ materi- 
als testing under neutron irradiation. Noda, K. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Hishinuma, A.; Kiuchi, K. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1989. 346p. (CONF-8901207-: 
JAERI! symposium on high energy neutron source for material re- 
search and development, Tokyo (Japan), 12-13 Jan 1989). In High 
energy neutron source for material research and development: Re- 
port on JAERI symposium. Order Number DE91713086. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Under neutron irradiation, the component atoms of materials are 
displaced as primary knock-on atoms, and the energy of the pri- 
mary knock-on atoms is consumed by electron excitation and 
nuclear collision. Elementary irradiation defects accumulate to form 
damage structure including voids and bubbles. In situ test under 
neutron irradiation is necessary for investigating into the effect of ir- 
radiation on creep behavior, the electric properties of ceramics, 
transport phenomena and so on. The in situ test is also important 
to investigate into the phenomena related to the chemical reaction 
with environment during irradiation. Accelerator type high energy 
neutron sources are preferable to fission reactors. In this paper, 
the needs and the research items of in situ test under neutron irra- 
diation using a D-Li stripping type high energy neutron source on 
metallic and ceramic materials are described. Creep behavior is 
one of the most important mechanical properties, and depends 
strongly on irradiation environment, also it is closely related to mi- 
crostructure. Irradiation affects the electric conductibity of ceramics 
and also their creep behavior. In this way, in situ test is necessary. 
(K.1.). 


22086 (INIS-SU-249, pp. 3-5) Calculation of 
La, gsSto.;sCuO, monocrystal electronic heat capacity. 
Shklovskij, A.G.; Sedousov, E.E. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR. Moscow (USSR); 
Tsentral’nyj Nauchno-issiedovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1989. 37p. (in Russian). In Theoretical and ap- 
plied physics: Scientific-technical collection. Order Number 
DE91003099. Source: OSTI; NTIS (US Sales Only); INIS. 
Numerical calculation of specific electronic heat capacity for 
La; esSto.15CuO, monocrystal within 10-50 K temperature range is 
conducted in terms of the model suggested by the authors before. 
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Model Hamiltonian which in parametric form includes presence of 
CuO, plane structure is used to describe crystal electronic struc- 
ture in this case. Comparison with experimental data is carried out. 
3 refs.; 1 fig.; 1 tab. 


22087 (INIS-SU-249, pp. 6-8) Calculation of temperature 
dependence of Hall constant in Laz_,Sr,CuO,_, compounds. 
Shklovskij, A.G.; Akhmadeeva, M.Yu. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1989. 37p. (In Russian). In Theoretical and ap- 
plied physics: Scientific-technical collection. | Order Number 
DE91003099. Source: OSTI; NTIS (US Sales Only); INIS. 

Numerical calculation for temperature dependence of Hall con- 
stant for Lap_,Sr,CuO,_y polycrystal within 40-200 K temperature 
range is conducted in the assumption, that this compound repre- 
sents narrow-band semiconductor with plane energy spectrum. 
Variation of strontium concentration is taken into account through 
variation of energy spectrum parameters: width of semiconductor 
gap and overlapping integral. Calculation results agree well with 
experimental data. 11 refs.; 1 fig.; 1 tab. 


22088 (JINR-R-14-89-389) Experimental studies of eftect of 
high current pulse electron and carbon ion beams on high 
temperature Y-Ba-Cu-O, Bi-Ca-Sr-Cu-O superconductors. Ko- 
renev, S.A. (Joint Inst. for Nuclear Research, Dubna (USSR)); 
Sikolenko, V.V.; Chemakova, A. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. 4p. (in Russian). Order Number 
DE91628388. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitter to the Org. Com of the 3-rd Intern. Conf. Energy Pulse 
and Prt. Beam Mod. of Mater.: Dresden, DDR, Sep 1989. 

This work shows the results of the experiment on the effect of 
high current electron and carbon ion pulse beams irradiation on 
High-T. superconductors Y-Ba-Cu-O and Bi-Ca-Cu-O in vacuum 
(P~5x10-® torr). The parameters of electron beam used in the ex- 
periment were: E~100-300 keV, je~10-1000 (A/cm?, tau), ~300ns. 
The parameters of carbon ions used in the experiment were: 
E~100-300keV j,~1-60A/cm, taup~300ns. Experiments had shown 
the threshold electron beam power density for surface melting in 
adiabatic heat condition for Y-Ba-Cu-O ceramics up to Py >or ap- 
prox. 10” W/em?, and for Bi-Ca-Sr-Cu-O ceramics up to Pp ~4x10® 
W/cm?. Increasing of critical current in ~2 times was observed in 
samples with a melting surface layer. The integral resistance of 
Y-Ba-Cu-O and Bi-Ca-Sr-Cu-O decreased in ~2-2.5 times for elec- 
tron beam irradiated samples and in ~1.25-1.8 times for ion 
irradiated samples. Amorphization did not take place and stoi- 
chiometry remained after such irradiation. 6 refs.; 2 figs.; 1 tab. 


22089 (KEK-90-17) TUNNEL 902. Ikeda, S. (ed.). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1990. 
149p. (CONF-9004308-: 2. meeting on tunnel, Tsukuba (Japan), 
24 Apr 1990). Order Number DE91780304. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This issue is the collection of the papers presented at the sec- 
ond meeting in hydrogenous materials (TUNNEL 902). The 6 of 
the presented papers are indexed individually. (J.P.N.). 


22090 (LA-UR-91-1526) X-ray generation by high trradi- 
ance exawatt/cm? subpicosecond lasers. Kyrala, G.A.; Fulton, 
R.D.; Casperson, D.E.; Wahlin, E.K.; Jones, L.A.; Schappert, G.T.; 
Cobble, J.A.; Taylor, A.J. Los Alamos National Lab., NM (USA). 
[1991]. 17p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. (CONF-9104164—-5: Conference on 
short-wavelength coherent radiation: generation and application, 
Monterey, CA (USA), 4-10 Apr 1991). Order Number DE91013497. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. " 

We have studied the interaction of 290-fsec, 308-nm laser pulses 
with aluminum targets at irradiances exceeding 5 x 10'® W/cm? (5 
EW/cm?). The x-ray spectrum shows a hot electron component 
with a characteristic temperature of 30 keV, and a Jow temperature 
component of 1 keV. Imaging of the x-rays shows an emission re- 
gion of few micrometers for the hot component and a larger region 
for the 1 keV emission. The X-ray spectrum is dominated by the 
hydrogen and helium like lines from aluminum, with the brightest 
lines radiating 0.6% of the incident laser light energy. The spectral 





luminosity of the L. line was measured to be 3 x 10'* W/cem?/eV/ 
sr. 20 refs., 4 figs. 


22091 (LA-UR-91-1647) Analysis of Lagrangian particle ve- 
locity gauge measurements. Aidun, J.B. (Los Alamos National 
Lab., NM (USA)); Gupta, Y.M. Los Alamos National Lab., NM 
(USA). [1991]. 2p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-9107105-5: 1991 Ameri- 
can Physical Society (APS) conference on shock compression of 
condensed matter, Williamsburg, VA (USA), 17-20 Jul 1991). Order 
Number DE91013032. Source: OSTI; NTIS; GPO Dep. 

Short communication. PARTICLES/velocity; SURFACES/wave 
propagation; PARTICLES; VELOCITY; LAGRANGIAN FUNCTION; 
RANKINE-HUGONIOT EQUATIONS; STRAIN GAGES; SUR- 
FACES 


22092 (LNS-151) Neutron scattering investigation of 
magnetic ordering phenomena in intermetallic rare earth com- 
pounds. Elsenhans, O. (Paul Scherrer Inst. (PSI), Villigen 
(Switzerland)). Eidgenoessische Technische Hochschule, Zuerich 
(Switzerland). Lab. fuer Neutronenstreuung. Apr 1990. 155p. (in 
German). Order Number DE91632436. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The unusual magnetic ordering phenomena of REPd3 (RE = 
Nd,Tb,Dy,Er,Tm, Yb) were systematically studied by means of 
elastic, diffuse and inelastic neutron scattering. The resulting long 
range magnetic structures were not known before. A variety of 
magnetic ordering phencmena were observed, covering complex 
incommensurate antiferromagnetically modulated ordering in NdPds 
and in TbPds, ferromagnetic and below a second phase transition 
ferrimagnetic ordering in DyPd3, commensurate antiferromagnetic 
ordering in ErPd3 and in TmPd3 and simple ferromagnetic ordering 
in YbPd,. The observed critical temperatures are compatible with 
the De Gennes scaling, with the exception of ErPds showing Ty = 
3 K. The complexity of the magnetic ordering decreases as the 4f- 
electron occupy increases. The experiments revealed a series of 
unexpected effects. In NdPd3 nuclear spin polarisation and incom- 
mensurate antiferromagnetic ordering of induced local magnetic 
moments of the palladium ions were found. The zero-field magneti- 
zation of ErPd3 exhibits an unusual temperature dependence, 
corresponding to a critical exponent 6>1. In TmPd, the ordered 
magnetic moment of the Tm ions was found to be strongly reduced 
below the value expected from a mean-field calculation. The obser- 
vation of short-range ordered spin fluctuations by means of diffuse 
critical neutron scattering on single crystais showed that in the 
case of TbPdg the induced antiferromagnetic ordering of the palla- 
dium as weli as the antiferromagnetic ordering of the terbium 
exhibit the same critical temperature, and that there exist two 
phase transitions in DyPd3. Elastic neutron scattering on a ToPd3 
single crystal in an external magnetic field exhibited the (100) di- 
rections as easy directions of magnetization. (Abstract Truncated) 


22093 (ORNL-6664) Solid State Division progress report 
tor period ending September 30, 1990. Green, P.H.; Hinton, L.W. 
(eds.). Oak Ridge National Lab., TN (USA). Mar 1991. 245p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91012982. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report covers research progress in the Solid State Division 
from April 1, 1989, to September 30, 1990. During this period, divi- 
sion research programs were significantly enhanced by the restart 
of the High-Fiux Isotope Reactor (HFIR) and by new initiatives in 
processing and characterization of materials. 


22094 (RISO-R-582) Physics Department. Annual progress 
report 1 January - 31 December 1990. Ais-Nielsen, J.; Skov Ped- 
ersen, J.; Lebech, B. (eds.). Risoe National Lab., Roskilde 
(Denmark). Physics Dept. Jan 1991. 127p. Order Number 
DE91632425. Source: OSTI; NTIS (US Sales Only); INIS. 
Research in the Physics Department covers the field of con- 
densed matter physics. The principal activities of the department 
are presented in this Progress Report for the period from 1 Jan- 
uary to 31 December 1990. The condensed matter physics 
research is predominantly experimental utilising diffraction of neu- 
trons and X-rays. The research topics range from studies of two- 
and three-dimensional structures, magnetic ordering, heavy 
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fermions, phase transitions in model systems to studies of texture 
and recrystallization kinetics with a more applie nature. In the field 
high T. superconductors neutron and X-ray diffraction are used 
both for studying the basic mechanism responsible for the super- 
conductivity and in the analysis of the solid state syntheses of the 
materials. (author) 9 tabs., 79 ills., 104 refs. 


22095 (SAND-91-0671C) Thin film x-ray quantitation: New 
insights with the aid of Monte Carlo calculations. Michael, J.R. 
(Sandia National Labs., Albuquerque, NM (USA)); Roming, A.D. 
Jr.; Goldstein, J.1. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 3p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC04-76DP00789. (CONF-910870-11: 49. Electron Mi- 
croscopy Society of America (EMSA) annual meeting, San Jose, 
CA (USA), 4-9 Aug 1991). Order Number DE91010853. Source: 
OSTI; NTIS; GPO Dep. 

Short communication. THIN FILMS/x-ray emission analysis; 
MONTE CARLO METHOD; CHEMICAL COMPOSITION 


22096 (UM-P-90/92) Fractal analysis of electrolytically- 
deposited palladium hydride dendrites. Bursill, L.A.; Julin, Peng; 
Xudong, Fan. Melbourne Univ., Parkville (Australia). School of 
Physics. [1990]. 42p. Order Number DE91632437. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The fractal scaling characteristics of the surface profile of 
electrolytically-deposited palladium hydride dendritic structures 
have been obtained using conventional and high resolution trans- 
mission electron microscopy. The results are in remarkable 
agreement with the modified diffusion-limited aggregation model. 
19 rets., 3 tabs., 13 figs. 
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Refer also to citation(s) 20680, 20754, 20755, 20762, 20769, 
20810, 20813, 20829, 21029, 21092, 22093, 22094 


220987 (ANL/CP-73103) interlayer pairing and c-axis versus 
ab-plane gap anisotropy in high T,-superconductors. Kiemm, 
R.A. (Argonne National Lab., IL (USA)). Oak Ridge National Lab., 
TN (USA); Argonne National Lab., IL (USA). [1991]. 13p. 
Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract AC05-840R21400 ;W-31109-ENG-38. (CONF-910190-4: 
Workshop on electronic structures and mechanisms for high tem- 
perature superconductivity, Miami, FL (USA), 3-9 Jan 1991). Order 
Number DE91012218. Source: OST!; NTIS; GPO Dep. 

interlayer BCS-like (Bardeen-Cooper-Schrieffer theory) pairing in 
nearly two-dimensional superconductors with N = 1,2,3 conducting 
layers per unit cell is investigated. For N = 1, the singlet 6, and 
triplet A;,, order parameters have identical T.'s (Tes = To) and mag- 
nitudes, and the gap isotropic. For N = 2, Tes > Tet and |As| > |Ar|. 
In region 1 of the parameters, the gap is anisotropic and nodeless 
for T < Tes. In region 2, the gap has nodes near to T.., but is 
nodeless at low T. For N = 3, Tes >> Tet, and the gap is anisotropic 
but nodeless on two bands, but has a node on the third band. For 
N = 2,3, the kz-dependence of the gap and the quasiparticle den- 
sity of states are found. For N = 1(2,3) intra- and interlayer pairing 
are completely (essentially) incompatible. 15 refs., 8 figs. 


22098 (CNIC-00330) Effect of cooling rate on the transi- 
tion temperature in Bi-Pb-Sr-Ca-Cu-O system. Wang Yugui 
(Academia Sinica, Hefei, AH (China). Inst. of Plasma Physics); 
Wang Jinsong; Wang Nanlin; Jiao Xinping; Han Guchang; Chen 
Zhaojia; Wang Kegin; Wu Xiaoguang. China Nuclear Information 
Centre, Beijing, BJ (China). Dec 1989. 8p. (in English and Chi- 
nese). (ASIPP—0016.). Order Number DE91628643. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The resistance and a.c. susceptibility measurement show that 
cooling rate of the cast-annealing samples in heat treatment 
process has some effect on the 110K superconducting phase in Bi- 
Pb-Sr-Ca-Cu-O system. Rapid quenching of the sample in air from 
845 deg C causes oxygen deficiency in lattice and brings about a 
trifling change of unit cell size along c-axis direction. The d.c. mag- 
netization and specific heat anomaly Ac measurements demostrate 
that fast cooling rate can reduce the transition temperature of high- 
Te phase and the lower critic?! field, and weaken the pinning 
forces for vertex lines. The pean value of specific heat anomaly of 
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the sample with nominal composition of Bi; 7Pbo.3Sr2Ca2Cug 5Oy 
is still small in comparison with YBaz CugO7. From the magnetiza- 
tion curve the authors estimate that the superconducting volume 
fraction is about 20%. 


22099 (DOE/ER/45347-31) Strongly interacting fermion 
systems: Progress report, 1990-1991. Wilkins, J.W. Ohio State 
Univ. Research Foundation, Columbus, OH (USA). [1991]. 14p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-88ER45347. Order Number DE91012284. Source: OSTI; 
NTIS; GPO Dep. 

Research has been concentrated primarily in three areas: as- 
pects of high temperature superconductor systems, electronic 
structure, and other strongly interacting systems. In high- 
temperature superconductors the three major developments were: 
(1) a mean-field treatment of the very popular t-J model provided 
the first unitorm exhibition of four different possible ground states, 
which diversity poses serious challenges for more exact ap- 
proaches; (2) a variational wavefunction was constructed for the 
ti-J model (a cousin of the t-J model) which has lower ground state 
energies than more exotic proposed grounds states with broken 
time-reversal symmetry, thus diluting the interest of the high-energy 
theorists in high-temperature superconductivity; and (3) the de 
Haas-van Alphen oscillations of the so-called marginal Fermi liquid 
have been computed for the first time. In the electronic structure 
program we note first, the work of John Mintmire, on polymer sys- 
tems, especially chiral polymers such as polyethylene. Second, the 
most striking features of a calculation of the linear polarizability of 
rare-gas atoms are that (a) good agreement for the frequency- 
dependent polarization is achieved by adjusting the gap between 
the occupied and unoccupied states to get the correct static polar- 
izability, and that (b) adding a few basis functions to the basis set 
already optimized for the total energy improves the convergence of 
the polarizability by three orders of magnitude. We review the un- 
derstanding of the recently observed Shapiro steps in Josephson 
junction arrays which was achieved by uniting the dynamics of the 
two subsystems — the flux lattice and the iunction array — to pro- 


vide a global explanation which has a topological interpretation, 
thus suggesting wider applicability. 19 refs., 1 fig. 


22100 (IC-90/250) Functional integral and effective Hamil- 
tonian t-J-V model of strongly correlated electron system. 
Belinicher, V.1. (international Centre for Theoretical Physics, Trieste 
(Italy)); Chertkov, M.V. International Centre for Theoretical Physics, 
Trieste (italy). Sep 1990. 11p. Order Number DE91632554. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The functional integral representation for the generating func- 
tional of t-J-V model is obtained. in the case close to half filling this 
functional integral representation reduces the conventional Hamili- 
tonian of t-J-V model to the Hamiltonian of the system containing 
holes and spins 1/2 at each lattice size. This effective Hamiltonian 
coincides with that one obtained one of the authors by different 
method. This Hamiltonian and its dynamical variables can be used 
for description of different magnetic phases of t-J-V model. (au- 
thor). 16 refs. 


22101 (LA-UR-91-1517) Ab initio cluster studies of 
La,CuO,. Martin, R.L. Los Alamos National Lab., NM (USA). 
[1991]. 21p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. (CONF-9104262—1: North Atlantic 
Treaty Organization (NATO) advanced research workshop on clus- 
ter models for surface and bulk phenomena, Sicily (Italy), 19-26 
Apr 1991). Order Number DE91013520. Source: OSTI; NTIS; GPO 
Dep. 

In this paper we examine the properties of small cluster models 
of LagCuQ,. In Section 2, the Madelung/Pauli background potential 
used to imbed the primary cluster and the basis sets used to ex- 
pand the cluster wavefunction are discussed. Section 3 presents 
the results of calculations on CuQOg in which the optical absorption 
and the photoemission spectrum are examined. The calculation on 
CuOg, and our earlier work on larger clusters suggest that a single- 
band Pariser-Parr-Pople (PPP) model be developed. Therefore, in 
Section 4 the PPP model and extensions which relax the zero- 
differential-overlap (ZDO) approximation upon which it is based are 
reviewed. Calculations on the states of CuO, necessary to 
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parameterize the PPP model are presented in Section 5 and com- 
pared with analogous calculations for Cu20,,. Section 6 discusses 
the problems associated with the direct ab initio determination of 
the anti-ferromagnetic exchange interaction, examines the magni- 
tudes of the occupation-dependent hopping and direct exchange 
interactions which arise when the ZDO approximation is relaxed, 
and provides estimates of the uncertainties in the parameters due 
to electron correlation and polarization effects not recoverable with 
the present basis sets and finite clusters. A comparison of the 
parameters with those extracted from constrained LDF theory con- 
cludes Section 6. Finally, Section 7 summarizes the conclusions of 
this research. 


22102 (ORNL/TM-11827) Excess heat production in com- 
posite superconductors during current redistribution. Dresner, 
L. Oak Ridge National Lab., TN (USA). May 1991. 17p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract ACO05- 
840R21400. Order Number DE91013547. Source: OSTI; NTIS; 
GPO Dep. 

Immediately after a large conductor with segregated matrix and 
superconductor is driven normal, the transport current is confined 
to the vicinity of the superconductor; thus, the Joule power is 
initially much larger than it would be if the current density were uni- 
form. Subsequently, the current diffuses throughout the matrix and 
eventually fills it uniformly, so that the excess Joule power gradu- 
ally falls to zero. This paper presents simple formulas for the 
time-integrated excess Joule power (the excess Joule heat) pro- 
duced in conductors of various shapes with various dispositions of 
matrix and superconductor. 
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22103 (ANL-HEP-CP-—91-28) Quantized planes and multipe- 
rameter deformations of Heisenberg and GL(N) aigebras. 
Fairlie, D.B. (Durham Univ. (UK). Centre for Particle Theory); Za- 
chos, C. Argonne National Lab., IL (USA). High Energy Physics 
Div. [1991]. 12p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. (DTP-91/19;CONF-9101 101-1: 
Miami North Atlantic Treaty Organization (NATO) ARW conference 
on quantum field theory, statistical mechanics, quantum groups 
and topology, Coral Gables, FL (USA), 11 Jan 1991). Order Num- 
ber DE91012481. Source: OSTI; NTIS; INIS; GPO Dep. 

We summarize our work on explicitly deforming classical oscilla- 
tors to multiparameter quantum oscillators which do not commute 
with each other. These “anyonic” oscillators lead to the construc- 
tion of a consistent quantum algebra GL,(N) with (N — 1)(N — 2)/2 
independent parameters, some of whose features and applications 
we shall discuss. 22 refs. 


22104 (HEPHY-PUB-543/90) Relativistic treatment of 
fermion-antitermion bound states. Lucha, W. (Oesterreichische 
Akademie der Wissenschaften, Vienna (Austria). Inst. fuer Hochen- 
ergiephysik); Rupprecht, H.; Schoeberl, F.F. Oesterreichische 
Akademie der Wissenschaften, Vienna (Austria). inst. fuer Hochen- 
ergiephysik. 1990. 9p. (UWThPh—1990-53.). Order Number 
DE91630980. Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss the relativistic treatment of fermion-antifermion 
bound states by an effective-Hamiltonian method which imitates 
their description in terms of nonrelativistic potential models: the ef- 
fective interaction potential, to be used in a Schroedinger equation 
which incorporates relativistic kinematics, is derived from the un- 
derlying quantum field theory. This approach is equivalent to the 
instantaneous approximation to the Bethe-Salpeter equation called 
Salpeter equation but comes closer to physical intuition than the 
latter one. (Author) 14 refs. 


22105 (IC—89/263) A method to overcome the reducibility 
difficulty in mechanical theorem proving. Zhang Jingzhong (In- 
ternational Centre for Theoretical Physics, Trieste (Italy)); Yang Lu. 
International Centre for Theoretical Physics, Trieste (Italy). Aug 
1989. 16p. Order Number DE91632241. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this paper, an algorithm is introduced to overcome the diffi- 
culty caused by the reducibility of some algebraic varieties which 





express the hypotheses of theorems to be proved. The problem 
arose as one used algebraic methods for automated theorem prov- 
ing. Here we show that the difficulty could be overcome if one uses 
the mutual pseudo division to replace or complete the pseudo divi- 
sion in Wu’s method which has had great success in this field. 
(author). 7 refs. 


22106 (IC-89/268) Constructing euclidean simplex with 
prescribed dihedral angles. Lu Yang (La Trobe Univ., Bundoora 
(Australia). Dept. of Mathematics); Zhang Jingzhong. International 
Centre for Theoretical Physics, Trieste (Italy). Sep 1989. 8p. Order 
Number DE91632242. Source: OSTI; NTIS (US Sales Only); INIS. 

Given 1/2n (n + 1) dihedral angles, what is the condition under 
which there exists an n-dimensional simplex with the prescribed di- 
hedral angles? A complete solution for this problem is given with 
application demonstrated. (author). 3 refs. 


22107 (IC-89/337) New stochastic description of quantum 
systems. Roncadelli, M. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1989. 1ip. Order Number 
DE91632263. Source: OSTI; NTIS (US Sales Only); INIS. 

Nonrelativistic quantum mechanics formulated at imaginary-h can 
formally be understood as describing a stochastic diffusion process 
that occurs in an absorbing medium (whenever external forces are 
present). This observation led to a new formulation of the quantum 
theory, which is just the Langevin treatment of such a brownian 
motion. We show that this formulation can be cast into a different 
form, which makes quantum mechanics at imaginary-h look like 
classical mechanics stochastically perturbed by a gaussian white 
noise. Various implications and advantages offered by this new pic- 
ture are discussed. (author). 16 refs. 


22108 (IC—90/215) Some remarks on variational and quasi- 
variational inequalities of monotone operators. Siddiqi, A.H. 
International Centre for Theoretical Physics, Trieste (Italy). Aug 
1990. 17p. Order Number DE91632243. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this paper we study a fairly general class of variational and 
quasi-variational inequalities problem which represent some impor- 
tant physical phenomena. Several well-known results concerning 
variational inequalities are special cases of our results. Existence, 
uniqueness and numerical analysis of this problem have been 
studied. (author). 39 refs. 


22109 (IC—90/240(Rev.)) Coefficients of singularities and 
mixed methods for the mixed Dirichlet-Neumann problem for 
the Stokes operator on a polygon. Chettab, M. (Universite de 
Annaba, Annaba (Algeria). Inst. de Mathematiques); Lubuma, M.S. 
international Centre for Theoretical Physics, Trieste (Italy). Nov 
1990. 21p. Order Number DE91632244. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The behaviour of the weak solution of the Stokes problem on a 
polygon is considered with emphasis on the maximal regularity of 
the solution and on global formulae for the coefficients of singulari- 
ties. This regularity leads to a slow convergent mixed finite element 
method of fractional order less than one while the use of the above 
formulae provides better approximations for the solution and for the 
coefficients. (author). 34 refs. 


22110 (1C-90/320) On the mixed problems for parabolic 
equations. Morales, M.L. International Centre for Theoretical 
Physics, Trieste (italy). Oct 1990. 19p. Order Number 
DE91632245. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider the second and the third boundary value problems 
for linear parabolic equations in a cylindrical domain. Under as- 
sumption of Hoelder continuity of the coefficients of the equations 
only with respect to space variables, we establish the existence 
and uniqueness of the solution. This result is applied to obtain the 
solvability of these problems for nonlinear parabolic equations. The 
second derivatives with respect to chi of the corresponding solu- 
tions satisfy the Hoelder condition with respect to the space 
variables and with respect to the time. (author). 15 refs. 


22111 (IC—90/329) A free boundary problem in the theory 
of filtration. Nguyen Duc Phien. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Oct 1990. 12p. Order Number 
DE91632246. Source: OSTI; NTIS (US Sales Only); INIS. 
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The Newton-Kantorovich method is applied to solve a free 


boundary problem which comes from the theory of filtration. 5 refs. 


22112 (IC—90/330) A note on totally normal spaces. Zoug- 
dani, H.K. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1990. 4p. Order Number DE91632247. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this note we give the necessary and sufficient condition for a 
topological space X such that the product space X x Y is totally 
normal for any (non discrete) metric space Y, and we show that a 
totally normal p-space need not be a perfectly normal in general, 
which makes Theorem 2 doubtful. (author). 6 reis 


22113 (IC-90/336) Comment on "dissipative transport in 
open systems: An investigation of self organized criticality”. 
Sinha, S.; Erzan, A. international Centre for Theoretical Physics, 
Trieste (Italy). Sep 1990. 4p. Order Number DE91632248. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Recently, it was conjectured that a conservation law is neces- 
sary and sufficient for obtaining self-organized criticality (SOC). It is 
here shown that SOC emerges naturally from a combination of 
adaptive control and conservation principles. 4 refs. 


22114 (IC—-90/342) On a multiorbit geometrical action for 
the integrable systems. Gorsky, A.S. (international Centre for 
Theoretical Physics, Trieste (Italy)); Olshanetsky, M.A.; Selivanov, 
K.G. International Centre for Theoretical Physics, Trieste (Italy). 
Oct 1990. 12p. Order Number DE91632249. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Lagrangian approach to the two dimensional integrable sys- 
tems (IS) is discussed. The Lagrangians proposed have the form 
of the interacting geometrical actions for the Kac-Moody and Vira- 
soro groups. In one approach when the first principle is the gauge 
invariance of the action the scale symmetry is broken by introduc- 
ing the nontrivial representatives (monodromies) for each orbit. We 
also have discussed the Lagrangians with the broken gauge sym- 
metry but without the bare massive parameters. (author). 22 refs. 


22115 (IC-90/343) Minimal surfaces in Riemannian mani- 
folds. Ji Min (international Centre for Theoretical Physics, Trieste 
(Italy)); Wang Guangyin. International Centre for Theoretical 
Physics, Trieste (Italy), Oct 1990. 35p. Order Number 
DE91632250. Source: OSTI; NTIS (US Sales Only); INIS. 

A muttiple solution to the Plateau problem in a Riemannian man- 
ifold is established. In S", the existence of two solutions to this 
problem is obtained. The Morse-Tompkins-Shiffman theorem is ex- 
tended to the case when the ambient space admits no minimal 
sphere. (author). 20 refs. 


22116 (IC—90/347) Infinite-parametric extension of the cor- 
tormal algebra in D>2 space-time dimension. Fradkin, E.S. 
(International Centre for Theoretical Physics, Trieste (Italy)); Linet- 
sky, V.Ya. International Centre for Theoretical Physics, Trieste 
(Italy). Sep 1990. 20p. Order Number DE91632251. Source: OST}; 
NTIS (US Sales Only); INIS. 

On the basis of the analytic continuations of semisimple Lie al- 
gebras discovered recently by us we construct manifestly 
quasiconformal _infinite-dimensional algebras AC(so(4,1)) and 
PAC(so(3,2)) extending the conformal algebras in three- 
dimensional Euclidean and Minkowski space-time like the Virasoro 
algebra extends so(2,1). Their higher spin generalizations are also 
constructed. A counterpart of the central extension for D>2 and 
possible applications in exactly solvable conformal quantum field 
models in D>2 are discussed. (author). 31 refs, 2 figs. 


22117 (I\C-90/351) Explosive and global solutions for a 
class of 2x2 semilinear systems of difterential equations. 
Gramchev, T. international Centre for Theoretical Physics, Trieste 
(Italy). Oct 1990. 15p. Order Number DE91632252. Source: OSTI: 
NTIS (US Sales Only); INIS. 

The paper considers a class of 2x2 systems of ordinary and par- 
tial differential equations with nonlinear terms homogeneous 
polynomials. We show necessary and/or sufficient conditions for 
the existence of explosive and global solutions of the correspond- 
ing Cauchy problems. (author). & refs. 
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22118 (IC-90/354) On a problem of penetration of solvent 
into polymer. Phan Huu San (international Centre for Theoretical 
Physics, Trieste (Italy)); Nguyen Dinh Tri. International Centre for 
Theoretical Physics, Trieste (Italy). Oct 1990. 10p. Order Number 
DE91632253. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper the boundary-value problem determined by the 
penetration of the solvents in a nonhomogeneous polymer is con- 
sidered. 6 refs. 


22119 (IC—90/359) Stability of the solution set of perturbed 
nonsmoocth inequality systems. Nguyen Dong Yen. international 
Centre for Theoretical Physics, Trieste (Italy). Nov 1990. 22p. Order 
Number DE91632254. Source: OSTI!; NTIS (US Sales Only); INIS. 

In this paper we obtain an extension of the stability theorem of 
S.M. Robinson to the case of the inequality systems given by lo- 
cally Lipschitz functions in finite-dimensional spaces. We are also 


interested in some stability properties of the solution set other than 


the estimation in Robinson's sense. (author). 12 refs. 


22120 (IC-90/372) Time decay of solutions to a nonlinear 
Schroedinger equation in an exterior domain in R?. Yao Jinggi. 
International Centre for Theoretical Physics, Trieste (italy). Oct 
1990. 11p. Order Number DE91632265. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper is devoted to the study of the asymptotic behaviour of 
solutions of the nonlinear Schroedinger equation in an exterior do- 
main in R®. 8 refs. 


22121 (IC-90/378) Positivity and optimization of a class of 
discreet systems. Nguyen Cang (Universite de Ho Chi Minh Ville, 
Ho Chi Minh Ville (Viet Nam). Dept. de Mathematiques); Nguyen 
Kim Tan. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1990. 8p. (In French). Order Number DE91632255. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, with the theorem of positivity, we shall discuss 
conditions such that for any arbitrary initial condition, we can find 
the control function so that it has a minimum value. 3 refs. 


22122 (IC—90/383) SU,(1,1) and the relativistic oscillator. 
Mir-Kasimov, R.M. International Centre tor Theoretical Physics, Tri- 
este (Italy). Nov 1990. 24p. Order Number DE91632266. Source: 
OSTI; NTIS (US Sales Only); INIS. 

It is shown that the generalization of the quantum harmonic 
oscillator to the case of the relativistic configurational space is a q- 
oscillator. The corresponding group of dynamical symmetry is the 
quantum group SU,(1,1). The deformation parameter being 
q=e—“/+° where hwO = 4mc* and w is a frequency of the oscilla- 
tor. The deformation creation and annihilation operators are finite 
difference ones. The corresponding deformation of the Heisenberg- 
Wey! group and new coherent states are also considered. (author). 
34 refs. 


22123 (IC-90/384) Closed time path Green's function and 
its applications in transport theory. Su Zhaobin, Yu Lu (interna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Chen 
Liaoyuan. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1990. 22p. Order Number DE91632267. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The closed time path Green's function (CTPGF) theory and its 
path integral formulation are reviewed. The quantum interference 
between different paths and the statistics (generally nonequilibrium) 
make the closed time path necessary where the causality require- 
ment is automatically ensured. It is proven to be equivalent to the 
Feynman-Vernon influence functional approach but it has the ad- 
vantage of being a systematic disentangling technique. For several 
fundamental problems of transport theory, by applying CTPGF, the 
time dependent Ginzburg-Landau equation for the macro-variables 
is a natural product of the micro-dynamics. The inconsistency be- 
tween the force balance and the energy balance in the 
Thornber-Feynman transport problem is removed and the consis- 
tency is guaranteed by the nonequilibrium fluctuation-dissipation 
theorem. For transport in microstructures such as the tunneling 
transport across double barrier resonant tunneling structures, 
CTPGF method enables us to correctly treat all the essential ingre- 
dients of the problem: the reservoir effect, the nonperturbative 
tunneling coupling, and the nonequilibrium distribution of tunneling 
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electrons. The frequency response in the negative differential resis- 
tance region and the noise characteristics are calculated and 
compared with experiments. (author). 62 refs. 


22124 (IC—-90/385) On tests of randomness for spatial 
point patterns. Doguwa, S.I. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1990. 22p. Order Number 
DE91632256. Source: OSTI; NTIS (US Sales Only); INIS. 

New tests of randomness for spatial point patterns are intro- 
duced. These test statistics are then compared in a power study 
with the existing alternatives. These results of the power study 
suggest that one of the tests proposed is extremely powerful 
against both aggregated and regular alternatives. (author). 9 refs, 7 
figs, 3 tabs. 


22125 (IC—90/387) Supersymmetric Racah basis, family of 
infinite-dimensional superalgebras, SU(co + 1—0oo) and related 
2D models. Fradkin, E.S. (international Centre for Theoretical 
Physics, Trieste (Italy)); Linetsky, V.Ya. International Centre for 
Theoretical Physics, Trieste (Italy). Oct 1990. 24p. Order Number 
DE91632257. Source: OST!; NTIS (US Sales Only); INIS. 

The irreducible Racah basis for SU(N + 1—wN) is introduced. An 
analytic continuation with respect to N leads to infinite-dimensional 
superalgebras su(4u + 1—4u). Large 4u limit su(co + 1—oo) is 
calculated. The higher spin Sugawara construction leading to gen- 
eralizations of the Virasoro algebra with infinite tower of higher spin 
currents is proposed and related WZNW and Toda models as well 
as possible applications in string theory are discussed. (author). 32 
rets. 


22126 (IC—90/389) On a three-surtace theorem for elliptic 
difterential inequalities with nonpositive zero-order coeffi- 
cients. Lu Zhujia. International Centre for Theoretical Physics, 
Trieste (Italy). Nov 1990. 6p. Order Number DE91632258. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The three-surface theorem for uniformly elliptic differential in- 
equalities with nonpositive coefficient of zero-order term in some 
domain D is a subset of R" becomes trivial if the maximum of u on 
two separate boundary surfaces of D is nonpositive. We give a 
method in this paper for obtaining a nontrivial estimate of the maxi- 
mum of u on a family of closed surfaces. (author). 2 rets. 


22127 


(IC-90/390) Approximation numbers and Tichomirov 
numbers of an infinite matrix operator on the space |,. Faried, 
N. (Ain Shams Univ., Cairo (Egypt). Faculty of Science); Abd El 


Kader, Z. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1990. 8p. Order Number DE91632259. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this paper we give an upper and lower estimations of the ap- 
proximation numbers and Tichomirov numbers of an infinite matrix 
T = (tauj)ies,~ja1 ~ On the space |,. 4 refs. 


22128 (IC-90/391) Estimations of S numbers and entropy 
numbers of an uncountably infinite matrix. Faried, N. (Ain 
Shams Univ., Cairo (Egypt). Faculty of Science); Abd El-Kader, Z. 
International Centre for Theoretical Physics, Trieste (Italy). Nov 
1990. 9p. Order Number DE91632260. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this paper, we give an upper and lower estimations for some 
s-numbers of an infinite matrix T = (tauj);x) from the spaces |... (J) 
and |, (J), into the spaces |,.(l) and |, (I), (| and J are not necessar- 
ily countable and not necessarily ordered), of all bounded families 
and summable families respectively. 5 refs. 


22129 (I1C-90/392) Tensor product of level one standard 
modules for A',. Zha Jianguo. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1990. 17p. Order Number 
DE91632261. Source: OSTI; NTIS (US Sales Only); INIS. 

In the present paper we use the Z’*-algebra, introduced by 
Leopowsky and Wilson, for the affine Lie algebra A,{") to study the 
structure of tensor product of level one standard modules. 6 refs. 


22130 (IC—90/398) (1,2)-symplectic structures, nearly 
Kaehler structures and S°. Datta, B. International Centre for The- 
oretical Physics, Trieste (Italy). Nov 1990. 20p. Order Number 
DE91632262. Source: OSTI; NTIS (US Sales Only); INIS. 





The exact relations between the Hermitian, the Symplectic and 
the Nearly Kaehler Structures are established. The standard com- 
plex structure J; on SO(2n + 1)/U(n) is shown to be the same as 
the almost complex structure J; (one of the canonical almost com- 
plex structure on SO(2n + 1)/U(n) considered as a twistor space 
over (S2", gO)). A corollary is that S® does not allow any complex 
structure orthogonal to the standard metric g0. On an almost com- 
plex manifold with an arbitrary metric a (1,2)-tensor A is defined. If 
A is closed as a vector valued 2-form, then it is proved that con- 
stant sectional curvature implies zero curvature. This is related to 
Hsiung’s work, which is discussed at the end. (author). 16 refs, 1 
fig. 


22131 (JINR-R-2-89-313) Classical theory of a structural 
point object in the 2nd order approximation. Ehntral’go, Eh.Eh. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoreti- 
cal Physics. 1989. 16p. (In Russian). Order Number DE91628031. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A closed system of classical equations of the motion describing 
a structural point object with the help of four constants (mass m), 
charge e, gyromagnetic factor g, characteristic frequency w and fif- 
teen independent variables (coordinate q-vector, kinetic momentum 
p-vector, dipole moment d-vector, dipole speed f-vector, spin 
s-vector) are obtained. The considered system of equations of mo- 
tion provides the exact fulfilment of the conservation laws for the 
energy and for the square of spin of a particle. 4 refs. 


22132 (LBL-—29594) Quantum measurement and the mind- 
brain connection. Stapp, H.P. Lawrence Berkeley Lab., CA 
(USA). 17 Oct 1990. 28p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00098. (CONF-900862—2: Sym- 
posium on the foundations of modern physics, Joensuu (Finland), 
13-17 Aug 1990). Order Number DE91012343. Source: OSTI; 
NTIS; INIS; GPO Dep. 

It is argued that quantum measurements do pose a problem, 
within the context created by the fundamental aim of science, 
which is identified as the construction of a cohesive, comprehen- 
sive, and rationally coherent idea of the nature of the world in 
which we live. Models of nature are divided into two classes: (1), 
those in which there is a selection process that. for any possible 
measurement, would, if that measurement were to be performed, 
pick out one single outcome, and, (2), all others. It is proved that 
any model of class that reproduces the predictions of quantum the- 
ory must violate the condition that there be no faster-than-light 
influences of any kind. This result is used to motivate the study of 
models in which unitary evolution is maintained and there is no se- 
lection of unique outcomes. A consideration of ontic probabilities, 
historical records, and the form of the mind-brain connection leads 
to an elaboration of the Everett many-worlds interpretation that 
appears to provide the basis of satisfactory solution of the mea- 
surement problem. 18 refs. 


22133 (LBL—29938) Some new approaches to semiciassi- 
cal and quantum transition state theory. Miller, W.H. Lawrence 
Berkeley Lab., CA (USA). Oct 1990. 15p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00098. (CONF- 
9009383-1: 8. European conference on dynamics of molecular 
collisions, Bernkastel-Kues (Germany, F.R.), 10-14 Sep 1990). Or- 
der Number DE91012345. Source: OSTI; NTIS; INIS; GPO Dep. 

Semiclassical and quantum mechanical transition state theory is 
reviewed and two new approaches described. One is general im- 
plementation of a semiclassical rate expression that involves the 
“good” action-angle variables associated with the saddle point (i.e., 
transition state) of a potential energy surface. The other is an eval- 
uation of a formally exact quantum expression for the rate in terms 
of Siegert eigenvalues associated with the transition state. Siegert 
eigenvalues are usually associated with scattering resonances, so 
their identification with the saddle point of a potential surface, and 
the expression for the reaction rate in terms of them, is quite an 
unexpected and novel development. 14 refs. 


22134 (LYCEN-90-02) Periodicity and quasi-periodicity for 
super-integrable hamiltonian systems. Kibler, M. (Lyon-1 Univ., 
69 - Villeurbanne (FR). Inst. de Physique Nucleaire); Winternitz, P. 
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Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de Physique Nucile- 
aire. Jan 1990. 10p. Order Number DE91784526. Source: OSTI; 
NTIS (US Sales Only). 

Classical trajectories are calculated for two Hamiltonian systems 
with ring shaped potentials. Both systems are super-integrable, but 
not maximally super-integrable, having four globally defined single- 
valued integrals of motion each. All finite trajectories are 
quasi-periodical; they become truly periodical if a commensurability 
condition is imposed on an angular momentum component. 


22135 (NORDITA-90/71-P(prepr.)) Superstring elastic scat- 
tering at \/s>10' GeV. The covariant loop calculus approach. 
Bellini, A. (Nordisk Inst. for Teoretisk Fysik (NORDITA), Copen- 
hagen (Denmark)); Cristofano, G.; Fabbrichesi, M.; Roland, K. 
Nordisk Inst. for Teoretisk Fysik (NORDITA), Copenhagen 
(Denmark). 1990. 55p. Grant PHY-90-09850. (SISSA/ISAS-— 
130/90/EP;UTTG—38-90.). Order Number DE91632275. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We study quantum gravity by considering the elastic scattering of 
two on-shell string ground states in the large s, fixed t asymptotic 
limit. The amplitude is computed by means of the covariant loop 
calculus which turns out to be a powerful method in the study of 
such a Regge regime. The leading contribution in powers of s is 
shown to factorize at any g-loop order in a product of g+1 tree am- 
plitudes times the expectation value of a factorized operator. The 
cumulative effect of these contributions - once it has been re- 
summed - restores unitarity in the theory and gives a deflection 
angle in agreement with the linear approximation to general relativ- 
ity. In the process, it is possible to determine the normalization 
dictated by unitarity of all terms in the topological expansion. Next, 
the first sub-leading contribution is calculated at the two-loop order, 
the so-called H-ciagram. A resummation of such terms gives rise 
to the first non-linear correction in the deflection angle. Our results 
are in agreement with previous work by Amati, Ciafaloni and 
Veneziano in the framework of Regge-Gribov techniques. The cor- 
respondence between the two approaches is discussed. (orig.). 


22136 (SLAC-PUB-5431) From bit-strings (part way) to 
quaternions. Noyes, H.P. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). 5 Apr 1991. 16p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO03-76SF00515. (CONF- 
9009375—1: 12. annual international meeting of the Alternative 
Natural Philosophy Association (ANPA), Cambridge (UK), 13-16 
Sep 1990). Order Number DE91011755. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We present work in progress on constructing rotations and 
boosts from bit strings, and a mapping of bit-strings onto integer 
quaternion coordinates. 


22137 (TRI-PP-89-7) On the evolution of a superconduct- 
ing cosmic string network. Butler, M.N. (TRIUMF, Vancouver, BC 
(Canada)); Malaney, R.A.; Mijic, M.B. TRIUMF, Vancouver, BC 
(Canada). Feb 1989. 20p. Order Number DE91630995. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Until now, it has been assumed that the evolution of a cosmic 
string network is independent of whether or not the strings are 
superconducting. We show here how the evolution of a supercon- 
ducting cosmic string (SCS) network may in fact be dramatically 
effected by the electromagnetic interactions of the SCS’s. Specifi- 
cally, we find that a scaling solution may be possible for smaller 
loop self-intersection probabilities than allowed for normal strings, 
resulting in a modification of the loop number density. In fact, we 
find that the number density of loops can be enhanced by an order 
of magnitude. The consequences of this for primordial nucleosyn- 
thesis are discussed. 


22138 (UCRL-JC—104164) Localized waves in complex en- 
vironments. Ziolkowski, R.W. (Arizona Univ., Tucson, AZ (USA). 
Electromagnetics Lab.); Besieris, |.M.; Shaarawi, A.M. Lawrence 
Livermore National Lab., CA (USA). 8 Jun 1990. 12p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-7405-ENG- 
48. (CONF-9010232-3: International conference on directions in 
electromagnetic wave modeling, New York City, NY (USA), 22-24 
Oct 1990). Order Number DE91011934. Source: OSTI; NTIS; GPO 
Dep. 
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Localized scalar and electromagnetic wave solutions in a variety 
of complex environments will be reviewed. Like their free-space 
counterparts, these acoustic and electromagnetic localized wave 
(LW) solutions can be optimized so that they are localized near the 
direction of propagation and their original amplitude is recovered 
out to extremely large distances from their initial location. Pulses 
with these very desirable localized transmission characteristics may 
have a number of potential applications in the areas of directed en- 
ergy transmission, secure communications, and remote sensing. 22 
refs., 1 fig. 


22139 (UCRL-JC—106863) Simulation of planar integrated 
photonics devices with the LLNL time- domain finite-difterence 
code suite. McLeod, R.; Hawkins, R.J.; Kallman, J.S. Lawrence 
Livermore National Lab., CA (USA). Apr 1991. 6p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-9104244-1: Optical Society of America (OSA) integrated 
photonic research/gradient index optic system (IPR/GIOS) work- 
shop, Monterey, CA (USA), 7-11 Apr 1991). Order Number 
DE91011929. Source: OSTI; NTIS; GPO Dep. 

Interest has recently grown in applying microwave modeling 
techniques to optical circuit modeling. One of the simplest, yet 
most powerful, microwave simulation techniques is the finite- 
difference time-domain algorithm (FDTD). In this technique, the 
differential form of the time-domain Maxwell's equations are dis- 
cretized and all derivatives are approximated as differences. Minor 
algebraic manipulations on the resulting equations produces a set 
of update equations that produce fields at a given time step from 
fields at the previous time step. The FDTD algorithm, then, is quite 
simple. Source fields are launched into the discrete grid by some 
means. The FDTD equations advance these fields in time. At the 
boundaries of the grid, special update equations called radiation 
conditions are applied that approximate a continuing, infinite space. 
Because virtually no assumptions are made in the development of 
the FDTD method, the algorithm is able to represent a wide-range 
of physical effects. Waves can propagate in any direction, multiple 
reflections within structures can cause resonances, multiple modes 
of various polarizations can be launched, each of which may gen- 
erate within the device an infinite spectrum of bound and radiation 
modes. The ability to model these types of general physical effects 
is what makes the FDTD method interesting to the field of optics. 
In this paper, we discuss the application of the finite-difference 
time-domain technique to integrated optics. Animations will be 
shown of the simulations of a TE coupler, TM grating, and a TE in- 
tegrated detector. 3 refs., 1 fig. 


22140 (UM-P-90/11) Gravitation in the ‘quasi-classical’ 
theory. Wignall, J.W.G.; Zangari, M. Melbourne Univ., Parkville 
(Australia). School of Physics. 5 Jun 1990. 25p. Order Number 
DE91632276. Source: OSTI; NTIS (US Sales Only); INIS. 

The ‘quasi-classical’ picture of particles as extendend periodic 
disturbances in a classical nonlinear field, previously shown to im- 
ply all the equations of Maxwell electrodynamics with very little 
formal input, is here applied to the other known long-range force, 
gravitation. It is shown that the picture’s absolute interpretation of 
inertial mass and four-potential as measures of the local spacing 
between equal-phase hypersurfaces, together with the empirically 
established proportionality of gravitational ‘charge’ to inertial mass, 
leads naturally to the gravitational red-shift formula, and it thus pro- 
vides a physical basis for the spacetime curvature that is the 
central idea of Einstein's general theory of relativity. 16 refs., 1 fig. 


22141 (UM-P—90/54) Quasi-classical derivation of the Dirac 
and one-particle Schroedinger equations. Wignall, J.W.G. Mel- 
bourne Univ., Parkville (Australia). School of Physics. Aug 1990. 
28p. Order Number DE91632269. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The quasi-classical approach, in which particles are regarded as 
extended periodic excitations of a classical nonlinear field, is for 
the first time applied quantitatively in the quantum domain. It is 
shown that the twofold intrinsic ‘spin’ degree of freedom possessed 
by an electron can be interpreted in a purely classical way, and 
that the Lorentz covariant incorporation of this degree of freedom 
requires that the spacetime evolution of an electron excitation in a 
prescribed external field be given by the Dirac equation and hence, 
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in the nonrelativistic limit, by the Pauli or Schroedinger one-particle 
equations. 17 refs. 


22142 (UM-P-90/55) The fall of charged particles under 
gravity: a study of experimental problems. Darling, T.W.; Rossi, 
F.; Moorhead, G.F. Melbourne Univ., Parkville (Australia). School 
of Physics. [1990]. 42p. Sponsored by Australian Research Coun- 
cil, Canberra (Australia). Order Number DE91632277. Source: 
OSTI; NTIS (US Sales Only); INIS. 

There are currently several proposals to study the motion of an- 
tiprotons, negative hydrogen ions, positrons and electrons under 
gravity. The motions of such charged particles are affected by 
residual gas, radiation, electric and magnetic fields, as well as 
gravity. The electric fields are particularly sensitive to the state of 
the ‘shielding’ container. In this paper the physics of these extrane- 
ous influences on the motion of charged particles under gravity is 
reviewed. The effects considered include: residual gas scattering, 
wall potentials due to patches, stress, thermal gradients, contami- 
nation states, and image-charge induced dissipation. 51 refs., 6 
figs. 


22143 (UM-P-—90/107) Towards a proof of two conjectures 
from quantum inference concerning quantum limits of know 
edge of states. Jones, K.R.W. Melbourne Univ., Parkville 
(Australia). School of Physics. Nov 1990. 7p. (OZ—90/28.). Order 
Number DE91632268. Source: OSTI; NTIS (US Sales Only); INIS. 

A new entropic analogue is given of the recently reported 
information on theoretic limits to knowledge of states. A natural re- 
lationship between the quantum correlation information and the 
quantum mechanical entropy is thereby revealed. Some progress 
is made towards a rigorous proof of both results and a compiete 
solution to the problem of asymptotic optimal measurement. in par- 
ticular the elementary convex analysis was employed to prove that 
the optimal operator valued measure must be a rank-one projection 
valued measure. 11 refs. 


22144 (UWThPh-1990-62) The Yamabe constant. O Mur- 
chadha, N. Vienna Univ. (Austria). Inst. fuer Theoretische Physik. 
11 Jan 1991. 9p. Order Number DE91630996. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The set of riemannian three-metrics with positive Yamabe con- 
stant defines the space of independent data for the gravitational 
field. The boundary of this set is investigated, and it is shown that 
metrics close to the boundary satisfy the positive-energy theorem. 
(Author) 18 refs. 


22145 (UWThPh-1 990-64) On the relation between the geo- 
metric phase and the Schwinger term. Grosse, H. Vienna Univ. 
(Austria). Inst. fuer Theoretische Physik. 12 Dec 1990. 10p. Order 
Number DE91630981. Source: OSTI; NTIS (US Sales Only); INIS. 

Transport of a quantum mechanical system along a closed loop 
of parameter space may yield a geometric phase. We discuss 
models for which nonintegrable phase factors are obtained from 
the adiabatic parallel transport. After second quantizing such 
systems, we obtain a Schwinger term which indicates that repre- 
sentations of gauge groups will become, in general, only ray 
representations. Depending on the type of transformation a subtle 
relationship between these two obstructions are worked out. We in- 
dicate finally how we may transport density matrices along loops in 
parameter space. (Author) 10 refs. 


22146 (UWThPh-1990-65) Stability of Einstein Yang-Mills 
black holes. Bizon, P. Vienna Univ. (Austria). Inst. fuer Theoretis- 
che Physik. [1991]. 8p. Order Number DE91630997. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We examine the problem of stability of Einstein Yang-Mills black 
holes, studied recently by Straumann and Zhou in the framework of 
linearized perturbation technique. It is pointed out that the existence 
of the exponentially growing radial mode, found by Straumann and 
Zhou, does not necessarily signal instability because the unstable 
mode may not be acceptable due to its singular behaviour at the 
horizon. In particular, we show that the lowest-energy colored 
black hole is linearly stable against radial perturbations. We show 
also that the SU(2) Reissner-Nordstroem solution with mass M and 
magnetic charge 1/g is dynamically stable if the dimensionless con- 
stant G'/2gM is bigger than some critical value. (Author) 10 refs. 





22147 (UWThPh—1990-66) Trapped surfaces due to concen- 
tration of gravitational radiation. Beig, R. (Vienna Univ. (Austria). 
Inst. fuer Theoretische Physik); O Murchadha, N. Vienna Univ. 
(Austria). Inst. fuer Theoretische Physik. 11 Jan 1991. 8p. Order 
Number DE91630998. Source: OSTI; NTIS (US Sales Only); INIS. 

Sequences of global, asympotically flat solutions to the time- 
symmetric initial value constraints of general relativity in vacuo are 
constructed which develop outer trapped surfaces for large values 
of the argument. Thus all such configurations must gravitationally 
collapse. A new proof of the positivity of mass in the strong-field 
regime is also found. (Authors) 22 refs. 


22148 (UWThPh-1991-3) Quantized Arnold cat maps can 
be entropic K systems. Narnhofer, H. Vienna Univ. (Austria). Inst. 
fuer Theoretische Physik. 7 Mar 1991. 15p. Order Number 
DE91630982. Source: OSTI; NTIS (US Sales Only); INIS. 

Automorphisms on the irrational rotation algebra with respect to 
their ergodic properties are studied. Especially it is shown that for 
a dense set of the rotation parameter 6 cat maps are entropic K 
systems. (Author). 


70 FUSION ENERGY 


Refer also to citation(s) 21980 


22149 (EUR-CEA-FC-1394) The division of plasma 
physics. Evans, T.E.; Guilhem, D.; Klepper, C.C. Association 
Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Jul 1990. 97p. (CONF-891106—-: 31. annual 
meeting of the Division of Plasma Physics of the American Physi- 
cal Society (APS), Anaheim, CA (USA), 13-17 Nov 1989). Source: 
OSTI; NTIS (US Sales Only). 

The investigations presented in the 31th meeting on plasma 
physics were: the main results and observations during the ergodic 
divertor experiments in Tore Supra tokamak; the modifications of 
power scrape-off-length and power deposition during various 
configurations in Tore Supra plasmas; the results of pressure mea- 
surements and particle fluxes in the Tore Supra pump limiter. 


22150 (EUR-CEA-FC—1396) Plasma Surtace interaction in 
Controlled fusion devices. Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. May 1990. 
55p. (CONF-900505—: 9. plasma surface interactions in controlled 
fusion devices conference, Bournemouth (UK), 20-25 May 1990). 
Source: OSTI; NTIS (US Sales Only). 

The subjects presented in the 9th conference on plasma surface 
interaction in controlled fusion devices were: the modifications of 
power scrape-off-length and power deposition during various con- 
figurations in Tore Supra plasmas; the effects observed in ergodic 
divertor experiments in Tore-Supra; the diffuse connexion induced 
by the ergodic divertor and the topology of the heat load patterns 
on the plasma facing components in Tore-Supra; the study of the 
influence of air exposure on graphite implanted by low energy high 
density deuterium plasma. 


22151 


(EUR-CEA-FC—1399) Controlled fusion and plasma 
heating. Association Euratom-CEA, Centre d’Etudes Nucleaires de 


Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Jun 1990. 113p. (CONF- 
900602-: 17. European Physical Society (EPS) conference on 
controlled fusion and plasma heating, Amsterdam (Netherlands), 
25-29 Jun 1990). Source: OSTI; NTIS (US Sales Only). 

The contributions presented in the 17th European Conference on 
Controlled Fusion and Plasma Heating were focused on Tore 
Supra investigations. The following subjects were presented: ohmic 
discharges, lower hybrid experiments, runaway electrons, Thomson 
scattering, plasma density measurements, magnetic fluctuations, 
polarization scattering, plasma currents, plasma fluctuation mea- 
surements, evaporation of hydrogen pellets in presence of fast 
electrons, ripple induced stochastic diffusion of trapped particles, 
tearing mode stabilization, edge effects on turbulence behavior, 
electron cyclotron heating, micro-tearing modes, divertors, limiters. 
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22152 (EUR-CEA-FC—1403) Relevance, Realization and ste- 
bility of a cold layer at the plasma edge for fusion reactors. 
Association Euratom-CEA, Centre d'Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Sep 1990. 317p. (CONF- 
900548-: International workshop on relevance realization and 
stability of a cold layer at the plasma edge for fusion reactors, 
Cadarache (France), 28-30 May 1990). Source: OSTI; NTIS (US 
Sales Only). 

The workshop was dedicated to the realization and stability of a 
cold layer at the plasma edge for fusion reactors. The subjects of 
the communications presented were: impurity transport, and con- 
trol, plasma boundary layers, power balance, radiation control and 
modifications, limiter discharges, tokamak density limit, Asdex di- 
vertor discharges, thermal stability of a radiating diverted plasma, 
plasma stability, auxiliary heating in Textor, detached plasma in 
Tore Supra, poloidal divertor tokamak, radiation cooling, neutral- 
particle transport, plasma scrape-off layer, edge turbulence. 


22153 (UCRL-JC—106807) Space propulsion by fusion in a 
magnetic dipole. Tellier, E. (Lawrence Livermore National Lab., CA 
(USA)); Glass, A.J.; Fowler, T.K.; Hasegawa, A.; Santarius, J.F. 
Lawrence Livermore Nationa! Lab., CA (USA). 12 Apr 1991. 48p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. (CONF-9105177-1: 1. international A.D. Sakharov 
conference on physics, Moscow (USSR), 27-31 May 1991). Order 
Number DE91012033. Source: OSTI; NTIS; INIS; GPO Dep. 

A conceptual design is discussed for a fusion rocket propulsion 
system based on the magnetic dipole configuration. The dipole is 
found to have features well suited to space applications. Example 
parameters are presented for a system producing a specific power 
of 1 kW/kg, capable of interplanetary flights to Mars in 90 days and 
to Jupiter in a year, and of extra-solar-system flights to 1000 astro- 
nomical units (the Tau mission) in 20 years. This is about 10 times 
better specific power toward 10 kW/kg are discussed, as in an ap- 
proach to implementing the concept through proof-testing on the 
moon. 21 refs., 14 figs., 2 tabs. 


7001 Plasma Research 


Refer also to citation(s) 20664, 21111, 21416, 21417, 21418, 
21510, 21874, 22011, 22239, 22241, 22243, 22252, 22253, 22254, 
22255, 22256, 22257, 22259, 22261, 22262, 22276, 22278, 22292, 
22303, 22304 


22154 (CEA-CONF—-10398) A reflectometer 22 - 110 GHZ 
for the measurement of electron density profiles on the Toke- 
mak Tore Supra. Millot, P.; Mourgues, F.; Paume, M. Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. 1989. 3p. (CONF-8910353-: 14. international 
conference on infrared and millimeter waves, Wuerzburg (Ger- 
many, F.R.), 2-6 Oct 1989). Order Number DE91788008. Source: 
OSTI; NTIS (US Sales Only). 

The microwave system built for the Tore Supra Tokamak, in or- 
der to measure electron density profiles is described. The new 
reflectometer covers the frequency range 22 to 110 GHZ using or- 
dinary and extraordinary waves. Density measurements in the 
range of 6 X 10 '2 cm-% to 10'* cm-%. In the microwaves studies 
and tests, special care was taken to reduce the levels of all para- 
sitic reflections. Cavity resonance due to spurious mode trapping 
was identified. The procedure for the obtention of the profiles is 
summarized. 


22155 (CEA-CONF-10401) Density fluctuations level during 
sawtooth relaxations in tokamak plasmas. Olivain, J. (Associa- 
tion Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (FR). Dept. de Recherches sur la Fusion 
Controlee); Andreoletti, J.; Laviron, C.; Pecquet, A.L.; Gervais, F.; 
Gresillon, D.; Hennequin, P.; QuemeneurAssociation Euratom-CEA, 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
1989. 4p. (CONF-8911306-: International Conference on Plasma 
Physics, New-Delhi, IN (USA), 22-28 Nov 1989). Order Number 
DE91788002. Source: OSTI; NTIS (US Sales Only). 
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Specific turbulence observed in TFR tokamak plasmas is dis- 
cussed. The observations, performed by the analysis of density 
fluctuations with CO2 laser light scattering, were compared with 
the Andreoletti disruption model. The four phases of the specific 
fluctuation are presented. The specific turbulence level during the 
collapse, during the turbulent kink and the return phase are shown. 


22156 (CEA-CONF—10406) Turbulence during minor dis- 
ruptions in tokamak plasmas. Andreoletti, J. (Association 
Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-Lez-Durance (FR). Dept. de Recherches sur la Fusion 
Controlee); Laviron, C.; Olivain, J.; Pecquet, A.L.; Gervais, F.; Gre- 
sillon, D.; Hennequin, P.; QuemeneurAssociation Euratom-CEA, 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
1989. 4p. (CONF-8911306-: International Conference on Plasma 
Physics, New-Delhi, IN (USA), 22-28 Nov 1989). Order Number 
DE91787993. Source: OSTI; NTIS (US Sales Only). 

Simultaneous measurements of soft X ray emission and density 
fluctuations in TFR plasmas, show a strong enhancement of fluctu- 
ations during the successive phases of minor disruptions. 


22157 (CONF-91061 78-2) Confinement projections for the 
Burning Plasma Experiment (BPX). Goldston, R.J. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.); Bateman, G.; Kaye, S.M.; 
Perkins, F.W.; Pomphrey, N.; Stotler, D.P.; Zarnstorff, M.C.; Houl- 
berg, W.A.; Neilson, G.H.; Porkolab, M.; Reidel, K.S.; Stambaugh, 
R.D.; Waltz, R.E. Oak Ridge National Lab., TN (USA). [1991]. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 1991 European Physical Society meeting; 
Berlin (Germany, F.R.); 3-7 Jun 1991. Order Number DE91012516. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The mission of the Burning Plasma Experiment (BPX, formerly 
CIT) is to study the physics of self-heated fusion plasmas (Q = 5 to 
ignition), and to demonstrate the production of substantial amounts 
of fusion power (Py. = 100 to 500 MW). Confinement projections 
for BPX have been made on the basis of (1) dimensional extrapo- 
lation (2) theory-based modeling calibrated to experiment, and (3) 
statistical scaling from the available empirical data base. The 
results of all three approaches, discussed in this paper, roughly co- 
incide. We presently view the third approach, statistical scaling, as 
the most reliable means for projecting the confinement perfor- 
mance of BPX, and especially for assessing the uncertainty in the 
projection. 11 refs., 2 figs., 1 tab. 


22158 (DOE/ER/53175-6) Collisional processes of interest 
in MFE plasma research: Annual report, June 1, 1990—May 31, 
1991. Olson, R.E. Missouri Univ., Rolla, MO (USA). Dept. of 
Physics. 24 Apr 1991. 15p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG02-84ER53175. Order Number 
DE91013023. Source: OSTI; NTIS; INIS; GPO Dep. 

Research on this grant is devoted to the calculation of heavy 
particle collision cross sections needed for diagnostic studies of 
magnetic fusion plasmas. This work requires the development and 
testing of new theoretical methods, with the implementation of 
benchmarked techniques to collisions pertinent to fusion reactors. 
Within the last context, we have provided charge-exchange- 
recombination cross sections to specific n,l-levels for diagnostic 
studies on TFTR and for major compilations for the IAEA. We have 
also completed a cross section study related to the planned neutral 
beam current drive for ITER. In addition, calculations were made to 
assess the use of He neutral atom angular scattering measure- 
ments for JT-60. Also, new theoretical methods have been 
developed to more accurately calculate cross sections involving ei- 
ther He or He targets apd partially stripped multiply-charged ions. 
Our most recent work concentrates on alpha particle diagnostics 
and collision processes of “helium ash” in burning reactors. Here, 
we are providing atomic cross section data for the carbon pellet al- 
pha particle diagnostic work at General Atomics and the neutral He 
beam alpha particle diagnostic under study by the IAEA. 


22159 (DOE/ER/53198-163) Total magnetic reconnection 
during a tokamak major disruption. Goetz, J.A. Wisconsin Univ., 
Madison, WI (USA). Sep 1990. 66p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FG02-85ER53198. Order Number 
DE91013637. Source: OSTI; NTIS; INIS; GPO Dep. 
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Magnetic reconnection has long been considered to be the 
cause of sawtooth oscillations and major disruptions in tokamak 
experiments. Experimental confirmation of reconnection models 
has been hampered by the difficulty of direct measurement of re- 
connection, which would involve tracing field lines for many transits 
around the tokamak. Perhaps the most stringent test of reconnec- 
tion in a tokamak involves measurement of the safety factor q. 
Reconnection arising from a single helical disturbance with mode 
numbers m and n should raise q to m/n everywhere inside of the 
original resonant surface. Total reconnection should also flatten the 
temperature and current density profiles inside of this surface. Dis- 
ruptive instabilities have been studied in the Tokapole 2, a poloidal 
divertor tokamak. When Tokapole 2 is operated in the material lim- 
iter configuration, a major disruption results in current termination 
as in most tokamaks. However, when operated in the magnetic 
limiter configuration current termination is suppressed and major 
disruptions appear as giant sawtooth oscillations. The objective of 
this thesis is to determine if total reconnection is occurring during 
major disruptions. To accomplish this goal, the poloidal magnetic 
field has been directly measured in Tokapole 2 with internal mag- 
netic coils. A full two-dimensional measurement over the central 
current channel has been done. From these measurements, the 
poloidal magnetic flux function is obtained and the magnetic 
surfaces are plotted. The flux-surface-averaged safety factor is ob- 
tained by integrating the local magnetic field line pitch over the 
experimentally obtained magnetic surface. 


22160 (DOE/ER/53241-T1) Particle confinement and tuel- 
ing effects on the Maryland spheromak. Filuk, A.B. Maryland 
Univ., College Park, MD (USA). [1991]. 146p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG05-86ER53241. 
Order Number DE91012396. Source: OSTI; NTIS; INIS; GPO Dep. 

The spheromak plasma confinement concept provides the oppor- 
tunity to study the evolution of a nearly force-free magnetic field 
configuration. The plasma currents and magnetic fields are pro- 
duced self-consistently, making this type of device attractive as a 
possible fusion reactor. At present, spheromaks are observed to 
have poorer particle and magnetic confinement than expected from 
simple theory. The purpose of this study is to examine the role of 
plasma density in the decay of spheromaks produced in the Mary- 
land Spheromak experiment. Density measurements are made with 
an interferometer and Langmuir probe, and results are correlated 
with those of other plasma diagnostics to understand the sources 
of plasma, the spheromak formation effects on the density, and the 
magnitude of particle loss during the spheromak decay. A power 
and particle balance computer model is constructed and applied to 
the spheromaks studied in order to assess the impact of high 
density and particle loss rate on the spheromak decay. The obser- 
vations and model indicate that the decay of the spheromaks is at 
present dominated by impurity radiation loss. The model also pre- 
dicts that high density and short particle confinement time play a 
critical role in the spheromak power balance when the impurity lev- 
els are reduced. 


22161 (EUR-CEA-FC-1399, pp. 1-4) Ohmic discharges in 
Tore Supra - Martes and detached plasmas. Vallet, J.C. (Associ- 
ation Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 
- Saint-Paul-Lez-Durance (FR). Dept. de Recherches sur la Fusion 
Controlee). Association Euratom-CEA, Centre d’Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Jun 1990. (CONF-900602-: 
17. European Physical Society (EPS) conference on controlled fu- 
sion and plasma heating, Amsterdam (Netherlands), 25-29 Jun 
1990). In Controlled fusion and plasma heating. 113p. Order Num- 
ber DE91781476. Source: OSTI; NTIS (US Sales Only). 

The Tore Supra plasma characteristics are given. The observed 
discharges are either leaning on the graphite inner first wall or lim- 
ited by movable pump limiters located outboard and at the bottom 
of the vacuum chamber. The particular plasma conditions which 
lead to martes and detached plasmas in ohmically heated He and 
D2 discharges limited by the inner wall are investigated. The re- 
sults show that the ratio of radiated power to ohmic power increase 
linearly with M.g. As M.g rises, attached plasma, marte and de- 
tached plasma are sequentially observed. Detached plasma with 





an effective radius as small as. 7 times the limiter radius was ob- 
served on Tore Supra. 


22162 (EUR-CEA-FC—1399, pp. 9-12) Runaway electron 
production during major disruptions in Tore-Supra. Joyer, P. 
(Association Euratom-CEA, Centre d'Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (FR). Dept. de 
Recherches sur la Fusion Controlee); Martin, G. Association 
Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Jun 1990. (CONF-900602-: 17. European Physical 
Society (EPS) conference on controlled fusion and plasma heating, 
Amsterdam (Netherlands), 25-29 Jun 1990). In Controlled fusion 
and plasma heating. 113p. Order Number DE91781476. Source: 
OSTI; NTIS (US Sales Only). 

The appearance of large amounts of runaway electrons (tens of 
RA) during major disruptions in Tore Supra is discussed. These 
electrons are mostly observed through the photonuclear processes 
induced when they are lost in the inner wall. The electron individual 
energy is estimated and found to reach energies above 30 MeV. 
The number of electrons produced in one disruption is determined 
by the measurement of the photo-neutron flux. The variations of 
magnitude observed in neutron flux evolutions are discussed. 


22163 (EUR-CEA-FC-1399, pp. 25-28) Edge electron den- 
sity measurement by ordinary mode reflectometry on Tore 
Supra. Millot, P. (Association Euratom-CEA, Centre d’Etudes Nu- 
cleaires de Cadarache, 13 - Saint-Paul-Lez-Durance (FR). Dept. de 
Recherches sur la Fusion Controlee); Mourgues, F.; Paume, M. 
Association Euratom-CEA, Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Jun 1990. (CONF-900602-: 
17. European Physical Society (EPS) conference on controlled fu- 
sion and plasma heating, Amsterdam (Netherlands), 25-29 Jun 
1990). In Controlled fusion and plasma heating. 113p. Order Num- 
ber DE91781476. Source: OSTI; NTIS (US Sales Only). 

The developments and a new method to deduce the data neces- 
sary to the electron profile calculations are discussed. The electron 
density profile data is obtained by means of a broadband mi- 
crowave reflectometer. The results from the two channels 25-35 
GHZ and 35-50 GHZ working in ordinary mode are presented. 
Special attention is given to ergodic divertor experiments. The den- 
sities obtained are similar at about 5 cm from the edge. The data 
from the two reflectometers are well connected. Good agreement is 
found by the comparison with Abel inverted profiles from infrared 
interferometry. 


22164 (EUR-CEA-FC—1399, pp. 29-32) First density fluctua- 
tions observations by CO. scattering in Tore Supra. Laviron, C. 
(Association EURATOM-CEA, Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-Lez-Durance (FR). Dept. de 
Recherches sur la Fusion Controlee); Garbet, X.; Olivain, J.; Truc, 
A.; Quemeneur, A.; Hennequin, P.; Gresillion, D.; Gervais, F. Asso- 
ciation Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee. Jun 1990. (CONF-900602-: 17. European Phys- 
ical Society (EPS) conference on controlled fusion and plasma 
heating, Amsterdam (Netherlands), 25-29 Jun 1990). In Controlled 
fusion and plasma heating. 113p. Order Number DE91781476. 
Source: OSTI; NTIS (US Sales Only). 

The results of the density fluctuation measurements from CO2 
scattering experiment in Tore Supra are discussed. The advan- 
tages and disadvantages of using 10.6 microns electromagnetic 
waves to observe electronic density fluctuations are considered. 
The apparatus is able to simultaneously measure the fluctuations 
associated with two wave vectors. The spatial resolution of the ob- 
servations are analyzed. It is shown that the scattering apparatus 
on Tore Supra allows the spatial resolution of the turbulence and 
the determination of the propagation direction of this turbulence. 


22165 (EUR-CEA-FC—1399, pp. 33-36) Project of magnetic 
fluctuation measurement by cross polarization scattering in 
the Tore Supra tokamak. Paume, M. (Association Euratom-CEA, 
Centre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-Lez- 
Durance (FR). Dept. de Recherches sur la Fusion Controlee); Zou, 
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X.L.; Laurent, L.; Lehner, T.; Gresillon, D. Association Euratom- 
CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Jun 1990. (CONF-900602-: 17. European Physical 
Society (EPS) conference on controlled fusion and plasma heating, 
Amsterdam (Netherlands), 25-29 Jun 1990). In Controlled fusion 
and plasma heating. 113p. Order Number DE91781476. Source: 
OSTI; NTIS (US Sales Only). 

A tentative diagnostics to measure the magnetic fluctuations in 
the core of Tokamak plasmas is described. This diagnostic 
technique is planned for Tore Supra. It is based on the cross polar- 
ization scattering, or in other words, that magnetic fluctuations 
scatter an incident electromagnetic wave with change in polariza- 
tion. The principle of the diagnostic is explained and the 
experimental set up is described. A careful optimization is made to 
avoid density fluctuations of spurious incident extraordinary modes. 


22166 (EUR-CEA-FC—1399, pp. 37-40) Polarization of hard 
x-rays, a contribution to the measurement of the non-thermal 
electron distribution function (L.H.C.D.). Hesse, M. (Association 
Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (FR). Dept. de Recherches sur la Fusion 
Controlee); Platz, P.; Lamoureux, M. Association Euratom-CEA, 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Jun 1990. (CONF-900602-: 17. European Physical Society (EPS) 
conference on controlled fusion and plasma heating, Amsterdam 
(Netherlands), 25-29 Jun 1990). In Controlled fusion and plasma 
heating. 113p. Order Number DE91781476. Source: OSTI; NTIS 
(US Sales Only). 

The polarization properties of the bremsstrahlung from several 
Tokamak experiments are studied. The comparison between the 
analytical expressions of cross sections with accurate computer- 
calculated values is presented. An evaluation of the polarization is 
carried out under real tokamak current drive situations. A new di- 
agnostic proposed for the Tore Supra lower hybrid current drive 
experiment is presented. The study shows that the extention of the 
conventional spectrum analysis to polarization measurements al- 
lows the obtention of the mean perpendicular energy, i.e., a better 
knowledge of the distribution function of electrons. 


22167 (EUR-CEA-FC-1399, pp. 41-44) Determination of the 
plasma current density profile in e tokamak from magnetic and 
polarimetric measurements. Blum, J. (Association Euratom-CEA, 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-Lez- 
Durance (FR). Dept. de Recherche sur la Fusion Controlee); 
Stephan, Y. Association Euratom-CEA, Centre d’Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Jun 1990. (CONF-900602-: 
17. European Physical Society (EPS) conference on controlied fu- 
sion and plasma heating, Amsterdam (Netherlands), 25-29 Jun 
1990). In Controlled fusion and plasma heating. 113p. Order Num- 
ber DE91781476. Source: OSTI; NTIS (US Sales Only). 

The consistent determination of the plasma current density profile 
and of the g-profile are considered. Both magnetic measurements 
and polarimetric measurements are used for the reconstruction of 
the current profile. The axisymmetric equilibrium equation is satis- 
fied as a constraint. Smooth and non-smooth current profiles are 
considered. The effect of measurement errors on the quality of the 
reconstruction is studied. The results show that the plasma current 
density profile can be identified from magnetic and polarimetric 
measurements, if the experimental errors are not superior to 5%. 


22168 (EUR-CEA-FC-1399, pp. 45-48) Localization of fluc 
tuation measurement by wave scattering close to a cut off 
layer. Zou, X.L. (Association Euratom-CEA, Centre d’Etudes Nu- 
cleaires de Cadarache, 13 - Saint-Paul-lez-Durance (FR). Dept. de 
Recherches sur la Fusion Controlee); Laurent, L.; Rax, J.M.; 
Lehner, T. Association Euratom-CEA, Centre d'Etudes Nucieaires 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Jun 1990. (CONF-900602-: 
17. European Physical Society (EPS) conference on controlled fu- 
sion and plasma heating, Amsterdam (Netherlands), 25-29 Jun 
1990). In Controlled fusion and plasma heating. 113p. Order Num- 
ber DE91781476. Source: OSTI; NTIS (US Sales Only). 
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The diagnostic of plasma fluctuations in tokamaks based on the 
scattering of an electromagnetic wave close to a cut off layer is 
investigated. A linear density profile is considered. An one- 
dimensional exact analysis is performed. Spatial and spectral 
localization of scattering process close to the cut off layer is stud- 
ied and a modified Bragg rule is derived. The structure of pump 
and of scattered waves is analyzed. The diagnostic seems to be 
local and sensitive for low R fluctuations. 


22169 (EUR-CEA-FC—1399, pp. 49-52) Evaporation rate of 
an hydrogen pellet in presence of fast electrons. Pegourie, B. 
(Association EURATOM-CEA, Centre d'Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance, (FR). Dept. de 
Recherches sur la Fusion Controlee); Peysson, Y. Association 
Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Jun 1990. (CONF-900602-: 17. European Physical 
Society (EPS) conference on controlled fusion and plasma heating, 
Amsterdam (Netherlands), 25-29 Jun 1990). In Controlled fusion 
and plasma heating. 113p. Order Number DE91781476. Source: 
OSTI; NTIS (US Sales Only). 

The interaction of a pellet with fast electrons is discussed. Pel- 
lets injected in a plasma show a shallow penetration when 
compared with the ohmic case. Physical effects are taken into ac- 
cound. It is shown that, once the pellet is vaporized, a dense and 
cold cloud survives sufficiently to contribute to the total penetration 
of the matter in the discharge. The behaviour of the total pellet life- 
time with the proportion of suprathermal electrons, their energy, the 
pellet radius and its velocity are discussed. The results display a 
high sensitivity to the proportion of fast electrons but are nearly in- 
dependent on their energy. 


22170 (EUR-CEA-FC—1399, pp. 53-56) Ripple induced sto- 
chastic diffusion of trapped perticles in tokamak reactors. 
Roubin, J.P. (Association EURATOM-CEA, Centre d’Etudes Nucle- 
aires de Cadarache, 13 - Saint-Paul-lez-Durance (FR). Dept. de 
Recherches sur la Fusion Controlee); Grua, P. Association 
Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Jun 1990. (CONF-900602-: 17. European Physical 
Society (EPS) conference on controlled fusion and plasma heating, 
Amsterdam (Netherlands), 25-29 Jun 1990). In Controlled fusion 
and plasma heating. 113p. Order Number DE91781476. Source: 
OSTI; NTIS (US Sales Only). 

The particle-ripple interaction in tokamak plasmas is investigated. 
It is shown that the destruction of the particle adiabatic invariants 
can be understood through the resonance overlapping mechanism. 
The hamiltonian description is applied to describe the motion of the 
particle and the resonant interaction with the perturbating field. The 
motion near a resonant surface is discussed. In the low ripple 
zone, the resonances have the classical island topology and a 
standard Chirikov parameter is used to determine the stochastic 
threshold. The radial diffusion coefficient is given. The analysis is 
applied to fusion products in ITER. 


22171 (EUR-CEA-FC—1399, pp. 57-60) Tearing mode stabi- 
lization by energetic trapped ions. Edery, D. (Association 
EURATOM-CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance, (FR). Dept. de Recherches sur la Fusion 
Controlee); Garbet, X.; Rax, J.M.; Roubin, J.P.; Samain, A. Associ- 
ation Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 
- Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Jun 1990. (CONF-900602-: 17. European Physical 
Society (EPS) conference on controlled fusion and plasma heating, 
Amsterdam (Netherlands), 25-29 Jun 1990). In Controlled fusion 
and plasma heating. 113p. Order Number DE91781476. Source: 
OSTI; NTIS (US Sales Only). 

The 'monster sawteeth’ regime, related to the creation of ener- 
getic trapped ions inside the plasma and takes place during 
additional heating in JET, is investigated. The stability of the asso- 
ciated reconnecting mode is considered. A stabilization criterion 
expressing that the fast trapped ions provide a negative A: to that 
mode is presented. It is shown that the n=1, m=1 mode can be 
stabilized by energetic trapped ions. Moreover, the negative pres- 
sure gradient of this population must be localized beyond a critical 
radius and the corresponding critical 6, scales as (1-go)*. 
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22172 (EUR-CEA-FC—1399, pp. 61-64) Microtearing modes. 
Garbet, X. (Association Euratom-CEA, Centre d’Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-lez-Durance (FR). Dept. de 
Recherches sur la Fusion Controlee); Mourgues, F.; Samain, A.; 
Zou, X. Association Euratom-CEA, Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Jun 1990. (CONF-900602-: 
17. European Physical Society (EPS) conference on controlled fu- 
sion and plasma heating, Amsterdam (Netherlands), 25-29 Jun 
1990). In Controlled fusion and plasma heating. 113p. Order Num- 
ber DE91781476. Source: OSTI; NTIS (US Sales Only). 

Microtearing modes provide an explanation for the degradation 
of confinement with additional heating in tokamaks. The microtear- 
ing turbulence, stable without collisions, could be driven unstable in 
realistic regimes by the radial diffusion it induces. To study this ef- 
fect, a model where the non linear action of the modes on a given 
helicity component is represented by a diffusion operator is used. 
The validity of the model is tested. The actual electron distribution 
function is determined by the ergodicity of the field lines. The cor- 
relations of the distribution function with the magnetic perturbation 
are calculated and compared with the expressions derived from the 
resonance broadening model. 


22173 (EUR-CEA-FC—1399, pp. 65-68) Specific edge eftects 
on turbulence behaviour. Garbet, X. (Association Euratom CEA 
Centre d’Etudes Nucleaires de Cadarache 13 - Saint-Paul-lez- 
Durance (FR). Dept. de Recherches sur la Fusion Controlee); 
Laurent, L.; Roubin, J.P.; Samain, A. Association Euratom-CEA, 
Centre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Jun 1990. (CONF-900602—: 17. European Physical Society (EPS) 
conference on controlled fusion and plasma heating, Amsterdam 
(Netherlands), 25-29 Jun 1990). In Controlled fusion and plasma 
heating. 113p. Order Number DE91781476. Source: OSTI; NTIS 
(US Sales Only). 

Specific edge effects are taken into account to explain the large 
level of turbulence in tokamak plasmas. These effects are shown 
to modify the instability behavior. The linear stability in the scrape 
off layer is investigated taking into account open flux lines. Specific 
edge effects in the region with closed flux surfaces are investi- 
gated. It is found that in the scrape off layer the field lines intersect 
the wall and inhibits the parallel current which tends to stabilize in- 
terchange modes. Moreover, unlike the plasma core region the 
plasma parameters vary strongly within the scale of an eigen 
mode. 


22174 (EUR-CEA-FC—1399, pp. 69-72) Thermal biturcation 
and stability of an edge diverted plasma. Capes, H. (Association 
EURATOM-CEA Centre d’Etudes Nucleaires de Cadarache 13 - 
Saint-Paul-lez-Durance, (FR). Dept de Recherches sur la Fusion 
Controlee); Ghendrih, P.; Samain, A.; Morera, J.P. Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Jun 1990. (CONF-900602-: 17. European Physical 
Society (EPS) conference on controlled fusion and plasma heating, 
Amsterdam (Netherlands), 25-29 Jun 1990). In Controlled fusion 
and plasma heating. 113p. Order Number DE91781476. Source: 
OSTI; NTIS (US Sales Only). 

The stability of several thermal equilibria, found for a 1D radiat- 
ing layer at constant pressure profile, is discussed. The study is 
carried out in connection with the radiative condensation instability. 
The influence of the impurity density profile as the deviation to the 
constant pressure profile approximation is studied numerically. The 
main result is the existence at high power of a stable solution with 
a low edge temperature. It is shown that this solution becomes 
accessible at high power only if a strong impurity accumulation oc- 
curs at the plasma wall. 


22175 (EUR-CEA-FC—1399, pp. 73-76) Electron-cyciotron 
heating in net using the ordinary mode at down-shified fre- 
quency. Fidone, |. (Association EURATOM-CEA Centre d’Etudes 
Nucleaires de Cadarache 13 - Saint-Paul-lez-Durance (FR). Dept. 
de Recherches sur la Fusion Controlee); Giruzzi, G. Association 
Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Jun 1990. (CONF-900602-: 17. European Physical 





Society (EPS) conference on controlled fusion and plasma heating, 
Amsterdam (Netherlands), 25-29 Jun 1990). In Controlled fusion 
and plasma heating. 113p. Order Number DE91781476. Source: 
OSTI; NTIS (US Sales Only). 

A scenario for central heating in NET device is discussed using 
wave sources and wave launching from the most accessible side 
of the torus. The method presents two advantages: low wave 
frequency and side launch of the 0- mode. The maximum wave at- 
tenuation occurs for @ different to zero. It is a difficulty which is 
minimized by the fact that no special polarization is required for the 
reflected wave, since both modes are absorbed by the plasma 
core. 


22176 (EUR-CEA-FC—1399, pp. 77-80) Current drive by 
electron-cyclotron and fast waves in Dill-D. Giruzzi, G. (Associa- 
tion EURATOM-CEA Centre d'Etudes Nucleaires de Cadarache 13 
- Saint Paul-lez-Durance (FR). Dept. de Recherches sur la Fusion 
Controlee); Fidone, |. Association Euratom-CEA, Centre d’Etudes 
Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee. Jun 1990. (CONF- 
900602-: 17. European Physical Society (EPS) conference on 
controlled fusion and plasma heating, Amsterdam (Netherlands), 
25-29 Jun 1990). In Controlled fusion and plasma heating. 113p. 
Order Number DE91781476. Source: OSTI; NTIS (US Sales Only). 

The kinetic aspects of the electron cyclotron heating in DIll-D is 
investigated by means of a two dimensional Fokker-Planck code, 
including a fast wave parallel diffusion term. A case in which both 
waves are absorbed in the plasma core is considered. The kinetic 
evolution of the electron distribution is evaluated for different 
values of fast waves and electron cyclotron wave power. The tran- 
sition from linear to non-linear regime is investigated. Numerical 
results are presented. 


22177 (EUR-CEA-FC—1399, pp. 81-96) Magnetic turbulence 
and anomalous transport. Garbet, X. (Association EURATOM- 
CEA Centre d'Etudes Nucleaires de Cadarache 13 - St-Paul Lez 
Durance (FR). Dept. de Recherches sur la Fusion Controlee); 
Mourgues, F.; Samain, A. Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. Jun 1990. 
(CONF-900602-: 17. European Physical Society (EPS) conference 
on controlled fusion and plasma heating, Amsterdam (Netherlands), 
25-29 Jun 1990). In Controlled fusion and plasma heating. 113p. 
Order Number DE91781476. Source: OSTI; NTIS (US Sales Only). 

The self consistency conditions for magnetic turbulence are re- 
viewed. The main features of magnetic topology involving 
stochastic flux lines are summarized. Two driving sources are con- 
sidered: thermal effects which require large scale residual islands 
and electron diamagnetism which involves fluctuation scales 
smaller than the ion Larmor radius and a 6, threshold of order 
one. Stability criteria and transport coefficients are given. 


22178 (EUR-CEA-FC—1399, pp. 5-8) Lower hybrid wave ex- 
periments in Tore Supra. Goniche, M. (and others); Moreau, D.; 
Tonon, G.; Berger-By, G.; Bibet, P.; Bizarro, J.P.; Capitain, J.J.; 
Hoang, G.T.; Litaudon, X.; Magne, R. Association Euratom-CEA, 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Jun 1990. (CONF-900602-: 17. European Physical Society (EPS) 
conference on controlled fusion and plasma heating, Amsterdam 
(Netherlands), 25-29 Jun 1990). In Controlled fusion and plasma 
heating. 113p. Order Number DE91781476. Source: OSTI; NTIS 
(US Sales Only). 

The Tore Supra current drive and profile control by means of 
lower hybrid waves are considered. A RF system, designed at 3.7 
GHZ to avoid interaction with the ions, is described. The current 
drive efficiency at high densities is investigated. A study of the cou- 
pling of LH waves to the edge plasma was carried out from the HF 
measurements available at the input of each module. The current 
drive experiments achieved at low toroidal field in helium, hydrogen 
and deuterium plasma at constant plasma current are summarized. 


22179 (EUR-CEA-FC-—1403, pp. 1-20) A review of experi- 
mental data on impurity transport in the plasma boundary of 
tokamaks. McCracken, G.M. (UKAEA Culham Lab., Abingdon 
(UK)). Association Euratom-CEA, Centre d’Etudes Nucleaires de 
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Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Sep 1990. (CONF-900548—: 
International workshop on relevance realization and stability of a 
cold layer at the plasma edge for fusion reactors, Cadarache 
(France), 28-30 May 1990). In Relevance, realization and stability 
of a cold layer at the plasma edge for fusion reactors. 317p. Order 
Number DE91784482. Source: OSTI; NTIS (US Sales Only). 

Experimental data on impurity transport in the boundary plasma 
is reviewed. Cross-field and parallel transport have been consid- 
ered both inside and outside the last closed flux surface. Reliable 
experimental data are relatively scarce and there are difficulties in 
interpreting data, frequently due to a poorly defined impurity source 
function. Nevertheless, progress is being made. Cross-field impu- 
rity diffusion coefficients are generally of the same order as those 
of the main plasma species. Parallel transport is consistent with 
classical collision rates and can be reasonably well described as a 
diffusive process. There is evidence, however, that under condi- 
tions of high impurity injection the background plasma is so 
perturbed that impurity penetration is much increased. 


22180 (EUR-CEA-FC—1403, pp. 21-30) Power Balance dur- 
ing Carbon Blooms in TFTR Discharges. Pitcher, C.S. (Canadian 
Fusion Fuels Technology Project, Toronto, (CA)); Bush, C.E.; Kil 
patrick, S.J.; Manos, D.M.; Mediey, S.S.; Ramsey, A.T.; Schivell, 
J.; Ulrickson, M. Association Euratom-CEA, Centre d’Etudes Nucle- 
aires de Cadarache, 13 - Saint-Paul-iez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Sep 1990. (CONF-900548—: 
International workshop on relevance realization and stability of a 
cold layer at the plasma edge for fusion reactors, Cadarache 
(France), 28-30 May 1990). In Relevance, realization and stability 
of a cold layer at the plasma edge for fusion reactors. 317p. Order 
Number DE91784482. Source: OSTI; NTIS (US Sales Only). 

It has been observed on TFTR that when excessive localized 
heating occurs at hot spots on the graphite limiters enhanced im- 
purity release results, ie carbon blooms occur. This enhanced 
production is thought to be due to a thermally activated process 
(sublimation) which may be further enhanced by radiation damage 
associated with the energetic particles striking the limiter. The large 
influx of carbon impurities increases the radiated power from the 
discharge and consequently reduces the edge electron tempera- 
ture and the power incident on the limiter, thereby reducing the 
rate of sputtering and allowing the hot spots to decrease in temper- 
ature, both of which help to turn off the bloom. In long heating 
pulses, this may happen several times, as the edge electron tem- 
perature and hot spot surface temperature increase and decrease 
in anti-correlation to the radiated power. Full detachment of the dis- 
charge has been obtained during an Ohmic discharge by inserting 
a carbon probe into the plasma. Such a situation , ie where most 
of the power is radiated, may be desirable in future machines 
where excessive localized heating and sputtering of first-wall com- 
ponents may be otherwise unacceptable. 


22181 (EUR-CEA-FC—1403, pp. 31-50) Radiation and impu- 
rity control in the Tore Supra ergodic divertor experimenis. 
Grosman, A. (Centre d’Etudes Nucleaires de Cadarache 13 - 
St-Paul-lez-Durance (FR). Dept. de Recherches sur la Fusion Con- 
trolee); Ghendrih, P.; Monier-Garbet, P.; Vallet, J.C.; Capes, H.; 
Michelis, C. de; Fall, T.; Guilhem, D.; Hess, W.; Mattioli, M.; 
SamaAssociation Euratom-CEA, Centre d'Etudes Nucleaires de 
Cadarache, 13 /~ Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Sep 1990. (CONF-900548—: 
International workshop on relevance realization and stability of a 
cold layer at the plasma for fusion reactors, Cadarache 
(France), 28-30 May 1990). In Relevance. realization and stability 
of a cold layer at the plasma edge for fusion reactors. 317p. Order 
Number DE91784482. Source: OSTI; NTIS (US Sales Only). 
Ergodic divertor experiments in TORE SUPRA have shown a 
large number of resonant effects. In addition to large modification 
of particle exhaust and power deposition on the various first wall 
parts, plasma edge is expected to be affected. This paper will 
present the features of the radiated power in two configurations 
where the plasma was leaning either on the ourboard limiter, or on 
the inner first wall. Both Helium and hydrogen piasmas were stud- 
ied. In the first configuration, the carbon and oxygen impurity 
content decreases except in the edge where the most peripheral 
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lines increase. Thus an increase of the radiated power is noticed at 
the very edge. This is related to the observed changes of the 
plasma edge parameters and possibly of the impurity transport 
there. In the second one, sharp increases of the metallic impurity 
content was sometimes recorded, which allows the radiated power 
to climb from 0.3 to 0.8 of the total ohmic input. In other cases, the 
radiation increase is more likely due to the larger density observed 
in this configuration. The possible impact of the ergodic divertor in 
achieving some plasma decontamination and a stable radiative 
layer is also discussed. 


22182 § (EUR-CEA-FC—1403, pp. 51-60) A radiation enhance- 
ment and plasma modifications at tokamak edge by ergodic 
magnetic limiter. Takamura, S. (Nagoya Univ., (JP). Faculty of En- 
gineering). Association Euratom-CEA, Centre d’Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-liez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Sep 1990. (CONF-900548-: 
International workshop on relevance realization and stability of a 
cold layer at the plasma edge for fusion reactors, Cadarache 
(France), 28-30 May 1990). In Relevance, realization and stability 
of a cold layer at the plasma edge for fusion reactors. 317p. Order 
Number DE91784482. Source: OSTI; NTIS (US Sales Only). 

Hydrogen recycling due to a modification of edge plasma trans- 
port, changes in edge plasma structure, impurity behaviours and a 
radiation enhancement at the edge are discussed. The results con- 
cerning the edge modification showed that a poloidally nonuniform 
reduction of electron temperature was detected in the scrape-off 
layer. An enhancement of hydrogen recycling due to the increase 
of plasma transport at the edge with the ergodic magnetic limiter 
was demonstrated. It was found that the metal impurity was sup- 
pressed to penetrate into the core by the ergodic magnetic limiter. 
An enhancement of visible light radiation loss was detected with a 
two-dimensional spatial resolution. 


22183 (EUR-CEA-FC-1403, pp. 77-96) The magnitude and 
direction of forces on impurities near a divertor plate. An 
exploratory investigation. Stangeby, P.C. (Commission of the Eu- 


ropean Communities, Abingdon (UK). JET Joint Undertaking). 


Association Euratom-CEA, Centre d'Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Sep 1990. (CONF-900548-: 
International workshop on relevance realization and stability of a 
cold layer at the plasma edge for fusion reactors, Cadarache 
(France), 28-30 May 1990). In Relevance, realization and stability 
of a cold layer at the plasma edge for fusion reactors. 317p. Order 
Number DE91784482. Source: OSTI; NTIS (US Sales Only). 

Most divertor impurity modelling gives the result that negligible 
leakage occurs of impurities produced at the plates, to the confined 
plasma and that negligible impurity radiation occurs, even in the di- 
vertor plasma. This is not, however, found experimentally. A Monte 
Carlo impurity code has been employed in exploratory studies 
aimed at identifying possible leakage pathways to the main 
plasma. It was found that for a substantial range of divertor plasma 
densities and temperatures, the friction force dominated all other 
forces on the impurities, including the temperature gradient forces 
which are generally directed away from the plates. Thus, if it was 
assumed that the deuterium plasma flow was everywhere directed 
toward the plates, negligible leakage to the confined plasma 
occurred. The possibility of deuterium flow reversal was also con- 
sidered where it was assumed that over some radial fraction of the 
SOL, the deuterium plasma flow was directed away from the 
plates, starting at a distance from the plates equal to the deuterium 
average ionization distance. The spatial distribution of impurity 
(carbon) physically sputtered neutrals was modelled and it was 
found that a fraction of the impurity neutrals were ionized in the 
deuterium flow reversal zone. When these impurity particles were 
then tracked through further ionization, and their parallel and cross- 
field transport was ftoilowed, significant impurity radiation resulted 
and a substantial impurity density was found in the confined 
plasma with Z,,4 values of 3 or more. It was thus concluded that 
flow reversal of the deuterium piasma is a promising possible ex- 
planation of impurity radiation and of the leakage of divertor plate 
impurities to the confined plasma. 


22184 (EUR-CEA-FC—1403, pp. 97-116) Radiation and the 
tokamak density limit. Lipschultz, B. (Massachusetts Inst. of 
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Tech., Cambridge, MA (US). Plasma Fusion Center). Association 
Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Sep 1990. (CONF-900548—: International workshop 
on relevance realization and stability of a cold layer at the plasma 
edge for fusion reactors, Cadarache (France), 28-30 May 1990). In 
Relevance, realization and stability of a cold layer at the plasma 
edge for fusion reactors. 317p. Order Number DE91784482. 
Source: OSTI; NTIS (US Sales Only). 

In tokamaks, the maximum density is most commonly limited by 
a major disruption. These disruptions are caused by impurity radia- 
tion; high-Z radiation from the plasma center can directly create an 
MHD unstable temperature/current profile. Low-Z radiation from the 
plasma edge causes the temperature profile to contract, again 
leading to a current profile that is MHD unstable (leading to a dis- 
ruption). In the case of low-Z radiation from the plasma edge, the 
temperature profile becomes unstable to contraction at or slightly 
before the condition where the radiated power equals the input 
power. The cause of the rise in edge radiation is most likely due to 
the nonlinear rise in edge density resulting from a loss in central 
plasma particle confinement as the density limit anting/KJ=1 is ap- 
proached. This edge-radiation-limited density limit is reduced by a 
high Z,4 and increased by the addition of auxiliary input power. 


22185 (EUR-CEA-FC-1403, pp. 117-124) Radiation behav- 
iour in Asdex divertor discharges at the density limit. Mueller, 
E.R. (Max-Planck-institut fuer Plasmaphysik, Garching (DE)); Stae- 
bler, A.; Hartinger, T.; McCormick, K.; Neuhauser, J.; Niedermeyer, 
H. Association Euratom-CEA, Centre d’Etudes Nucleaires de 
Cadarache, 13 Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Sep 1990. (CONF-900548—: 
International workshop on relevance realization and stability of a 
cold layer at the plasma edge for fusion reactors, Cadarache 
(France), 28-30 May 1990). In Relevance, realization and stability 
of a cold layer at the plasma edge for fusion reactors. 317p. Order 
Number DE91784482. Source: OSTI; NTIS (US Sales Only). 

The radiation behaviour close to the density limit (DL) of ohmi- 
cally and Ni-heated D2 discharges in the old and the new ASDEX 
divertor configuration, with uncoated and with boronized vessel 
walls, is investigated. At gq. > 3, the DL is usually preceded by a 
Marfe. At the onset of the Marfe, the Marfe limit (MaL), main cham- 
ber radiation RAD is about 40% of the heating power and divertor 
radiation DIV is about 20%. During the Marfe, RAD reaches 70% 
and DIV falls to about 10%. With boronized walls and only at very 
high qa (Ga~6.0), the Marfe can become quasi-stationary. The DL 
is influenced but not caused by radiation. At qa < 2.6, the DL is 
presumably connected with MHD instabilities. A frequently ob- 
served DL minimum at q, = 2.1 is not due to radiation. 


22186 (EUR-CEA-FC—1403, pp. 125-138) Biturcations and 
thermal stability of a radiating diverted plasma. Capes, H. (As- 
sociation Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache 
13 - Saint-Paul-lez-Durance (FR). Dept. de Recherches sur la Fu- 
sion Controlee); Ghendrih, P.; Samain, A.; Morera, J.P. Association 
Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Sep 1990. (CONF-900548—: International workshop 
on relevance realization and stability of a cold layer at the plasma 
edge for fusion reactors, Cadarache (France), 28-30 May 1990). In 
Relevance, realization and stability of a cold layer at the plasma 
edge for fusion reactors. 317p. Order Number DE91784482. 
Source: OSTI; NTIS (US Sales Only). 

Biturcations between thermal equilibria are shown to occur for a 
1D radiating layer at constant pressure profile. The thermal stability 
of such equilibria is discussed in connection with the radiative con- 
densation instability. The influence of the impurity density profile on 
the stability domain is also investigated. 


22187 (EUR-CEA-FC-1403, pp. 139-142) Boundary radie- 
tion and plasme stability in currentless confinement devices. 
Isler, R.C. (and others); Bell, J.D.; Bell, G.L.; Bigelow, T.S.; Crume, 
E.C.; Dunlap, J.L.; England, A.C.; Glowienka, J.C.; Harris, J.H.; 
Hillis, D.L. Association Euratom-CEA, Centre d’Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Sep 1990. (CONF-900548—: 
International workshop on relevance realization and stability of a 





cold layer at the plasma edge for fusion reactors, Cadarache 
(France), 28-30 May 1990). In Relevance, realization and stability 
of a cold layer at the plasma edge for fusion reactors. 317p. Order 
Number DE91784482. Source: OSTI: NTIS (US Sales Only). 

Published in summary form only. PLASMA INSTABILITY/ 
boundary layers; PLASMA CONFINEMENT/radiant heat transfer; 
ELECTRON TEMPERATURE; PLASMA IMPURITIES; PLASMA 
DENSITY; WALL EFFECTS; FLUCTUATIONS; CHARGED- 
PARTICLE TRANSPORT 


22188 (EUR-CEA-FC—1403, pp. 143-158) Auxiliary heating 
in detached plasmas in Textor. Weynants, R.R. (Ecole Royale 
Militaire, Brussels (BE). Lab. de Physique des Plasmas). Associa- 
tion Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Sep 1990. (CONF-900548-: International workshop 
on relevance realization and stability of a cold layer at the plasma 
edge for fusion reactors, Cadarache (France), 28-30 May 1990). In 
Relevance, realization and stability of a cold layer at the plasma 
edge for fusion reactors. 317p. Order Number DE91784482. 
Source: OSTI; NTIS (US Sales Only). 

The observations made during ion cyclotron heating in Textor 
under detached plasma conditions are summarized. The character- 
ization of the detachment and the conditions under which it occurs 
are described. The changes in the density profile and in the elec- 
tron temperature profile are discussed. The deterioration of the 
confinement by detachment can be related to the observed 
changes in density and temperature scale lengths. The energy 
confinement time is found to be lower than in attached plasmas 
with the same limiter radius and the same line density. 


22189 (EUR-CEA-FC—1403, pp. 159-160) Marfes and 
detached plasmas on Tore Supra. Vallet, J.C. (and others); Pec- 
quet, A.L.; Bruneau, J.L.; Capes, H.; DeGentile, B.; Fall, T.; Gil, C.; 
Hess, W.; Lecoustey, P.; Monier, P. Association Euratom-CEA, 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-iez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Sep 1990. (CONF-900548—: Intemational workshop on relevance 


realization and stability of a cold layer at the plasma edge for 


tusion reactors, Cadarache (France), 28-30 May 1990). In Rele- 
vance, realization and stability of a cold layer at the plasma edge 
for fusion reactors. 317 pp. Order Number DE91784482. Source: 
OSTI; NTIS (US Sales Only). 

On TORE SUPRA the radiative losses, mainly due to carbon and 
oxygen line emission are dominated by the edge conditions. So 
far, ohmically heated helium and deuterium plasmas, limited by the 
graphite inner first wall, are investigated. In these cases three 
types of phenomenon are described: - Attached plasmas, charac- 
terised by a strong asymmetrical bolometric profile, - Martes 
located on the high field side above the midplane and detached 
plasmas with a symmetrical bolometric profile. The signature of 
these phenomena is analysed on various space resolved diagnos- 
tics. In particular the transition from attached to detached plasma is 
accompanied by a strong peaking of electron density, electron tem- 
perature and soft X-rays profiles and by the reduction of H-alpha 
line emission in the region of plasma-wall interaction. In Marfe and 
detached plasma phases the radiated power is approximately 
equal to the ohmic power. The thresholds for the various transi- 
tions (attached, Marte, detached plasmas) are depending on the 
safety factor, the Murakami parameter and the Zeff value. De- 
tached plasmas are obtained during dynamical phases i.e. gas 
puff, current rise or current decay. Detached plasma, with an effec- 
tive radius equal to half the radius identified by magnetic code 
analysis, are sustained for several hundred milliseconds. 


22190 (EUR-CEA-FC-1403, pp. 161-182) Modelling and 
experimental studies of impurity control in jet X-point configu- 
rations. Harbour, P.J. (and others); Simonini, R.; Tagle, J.A.; 
Gottardi, N.; Hellermann, M. von; Keilhacker, M.; Lawson, K.; 
O’Brien, D.; O'Rourke, J.; Reichie, R. Association Euratom-CEA, 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Sep 1990. (CONF-900548—: Intemational workshop on relevance 
realization and stability of a cold layer at the plasma edge for 
fusion reactors, Cadarache (France), 28-30 May 1990). In Rele- 
vance, realization and stability of a cold layer at the plasma edge 
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for fusion reactors. 317p. Order Number DE91784482. Source: 
OSTI; NTIS (US Sales Only). 

A modelling procedure of the edge plasma is proposed. It is ap- 
plied to the JET experimental data from pulse number 15797, 
which has a short H-mode. A classical plasma transport model is 
presented. The forces acting on the impurities are calculated. A 
heat transport equation and an alternative formulation when con- 
vection dominates conduction are presented. The model and the 
experimental results are compared. The results suggest the shield- 
ing of carbon impurities released at the plate and that the effect of 
the power at the scrape-off layer is not strong. 


22191 (EUR-CEA-FC-1403, pp. 183-212) Power radiated 
from ITER and CIT by impurities. Cummings, J. (Princeton Univ., 
NJ (US). Plasma Physics Lab.); Cohen, S.A.; Hulse, R.; Post, 
D.E.; Redi, M.H.; Perkins, J. Association Euratom-CEA, Centre 
d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. Sep 1990. 
(CONF-900548—: International workshop on relevance realization 
and stability of a cold layer at the plasma edge for fusion reactors, 
Cadarache (France), 28-30 May 1990). In Relevance, realization 
and stability of a cold layer at the plasma edge for fusion reactors. 
317p. Order Number DE91784482. Source: OSTI; NTIS (US Sales 
Only). 

The MIST code has been used to model impurity radiation from 
the edge and core plasmas in ITER and CIT. A broad range of pa- 
rameters have been varied, including Z,4, impurity species, impurity 
transport coefficients, and plasma temperature and density profiles, 
especially at the edge. For a set of these parameters representa- 
tive of the baseline ITER ignition scenario, it is seen that impurity 
radiation, which is evenly divided between the edge and the core, 
can make a major improvement in divertor operation without com- 
promising core energy confinement. Scalings of impurity radiation 
with atomic number and machine size are also discussed. 


22192 (EUR-CEA-FC—1403, pp. 213-242) Light impurities 
radiation trom the ITER divertor plasma. Abramov, V.A.; Be- 
spoludennov, S.G.; Igitkhanov, Y.L.; Pistunovich, V.|. Association 
Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Sep 1990. (CONF-900548-—: International workshop 
on relevance realization and stability of a cold layer at the plasma 
edge for fusion reactors, Cadarache (France), 28-30 May 1990). In 
Relevance, realization and stability of a cold layer at the plasma 
edge for fusion reactors. 317p. Order Number DE91784482. 
Source: OSTI; NTIS (US Sales Only). 

The helium removal and exhaust in ITER tokamak are discussed. 
The possibility of the enhancement of the radiation of light impuri- 
ties is investigated. A model for the calculation of radiation power 
from the ITER divertor is proposed. The results show that in the 
non corona model a fraction of the power entering into the ITER di- 
vertor region can be reradiated in the case of carbon divertor 
plates. The time relaxation mode of the ITER divertor region opera- 
tion can be calculated for Be-seeded and C-seeded plasmas. 


22193 (EUR-CEA-FC—1403, pp. 259-276) Analytical solution 
of divertor plasma transport equations with neutral particles 
and radiation cooling. Michiya Shimada (Japan Atomic Energy 
Research inst., Naka, Ibaraki (JP)); Masayoshi Sugihara; Tadanori 
Mizoguchi; Hulse, R. Association Euratom-CEA, Centre d’Etudes 
Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee. Sep 1990. (CONF- 
900548-: International workshop on relevance realization and 
stability of a cold layer at the plasma edge for fusion reactors, 
Cadarache (France), 28-30 May 1990). In Relevance, realization 
and stability of a cold layer at the plasma edge for fusion reactors. 
317p. Order Number DE91784482. Source: OSTI; NTIS (US Sales 
Only). 

Plasma fluid equations (equations of continuity, pressure balance 
and heat conduction) of the divertor plasma are solved analytically 
with the neutral particle. Radiative cooling can be also included. 
With this model, we discuss the feasibility of dense, cold and radia- 
tive divertor plasmas in present and next-step devices. 


22194 (EUR-CEA-FC-1403, pp. 279-290) Experimental sim- 
ulation of the gaseous divertor concept in PISCES-A. Schmitz, 
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L. (California Univ., Los Angeles, CA (US). Inst. of Plasma and Fu- 
sion Research); Lehmer, R.; Chevalier, G.; Tynan, G.; Chia, P.; 
Doerner, R.; Conn, R.W. Association Euratom-CEA, Centre 
d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. Sep 1990. 
(CONF-900548-: International workshop on relevance realization 
and stability of a cold layer at the plasma edge for fusion reactors, 
Cadarache (France), 28-30 May 1990). In Relevance, realization 
and stability of a cold layer at the plasma edge for fusion reactors. 
317p. Order Number DE91784482. Source: OSTI; NTIS (US Sales 
Only). 

The concept of the reentrant divertor (or gaseous divertor) has 
been suggested as a possible solution to the divertor heat load 
problem in next generation tokamaks. The idea of the reentrant di- 
vertor is to redistribute the divertor heat flux over a large surface 
area by radiation and/or elastic and inelastic collisions with neutral 
particles. Simulation experiments are performed in the PISCES-A 
linear plasma device to test the basic concept and to evaluate the 
axial and radial particle and heat transport. To date, data have 
been obtained in steady state hydrogen and argon plasmas at den- 
sities of up to 2x10’ cm~® and electron temperatures of 5-30eV. 
With moderate gas feed (10 mtorr) to a simulated divertor slot 
(length 90 cm) we have observed the electron temperature to de- 
crease axially from 25 eV to 3 eV. At higher neutral pressure (>25 
mtorr) a neutralizer regime is found, where the plasma density at 
the simulated divertor target can be reduced by up more than two 
orders of magnitude. Radial plasma loss is proportional to the neu- 
tral pressure and greatly enhanced as cgmpared to the Bohm rate 
and the classical diffusion rate. The axial plasma heat flux to the 
divertor target is reduced by a factor of up to 10°. 


22195 (EUR-CEA-FC—1403, pp. 291-302) Novel techniques 
for edge plasma particle and energy flux control: scrape-off 
layers modified by electrostatic barriers and RF ponderomo- 
tive torces. Grossman, A. (California Univ., Los Angeles, CA (US). 
Inst. of Plasma and Fusion Research); Schmitz, L.; Conn, R.W.; 
Doerner, R.; Hirooka, Y.; Lehmer, R.; Ra, Y.; Tynan, G.; Shoji, T. 
Association Euratom-CEA, Centre d'Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Sep 1990. (CONF-900548—: 
international workshop on relevance realization and stability of a 
cold layer at the plasma edge for fusion reactors, Cadarache 
(France), 28-30 May 1990). In Relevance, realization and stability 
of a cold layer at the plasma edge for fusion reactors. 317p. Order 
Number DE91784482. Source: OSTI; NTIS (US Sales Only). 

Particle and heat fluxes from the core region of many tokamaks 
are often observed to be poloidally asymmetric. These localized 
particle and heat fluxes can affect the lifetime of plasma facing 
components. Using a two fluid code, which includes cross-field dif- 
fusion and mobility, it is suggested that this asymmetry can be 
controlled by application of potential biases on the order of the 
electron temperature to set up an electrostatic barrier in the 
scrape-off layer. Experiments demonstrating limiter action and re- 
duced fluctuation levels as a result of applying RF ponderomotive 
forces in PISCES are analyzed. Numerical particle orbit and fluid 
drift calculations are used. Possible applications to tokamak edge 
particle and energy flux control are discussed. 


22196 (EUR-CEA-FC—1403, pp. 303-304) Edge turbulence. 
Samain, A. (Association Euratom-CEA, Centre d'Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-Lez-Durance, (FR). Dept. de 
Recherches sur la Fusion Controlee). Association Euratom-CEA, 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Sep 1990. (CONF-900548-—: Intemational workshop on relevance 
realization and stability of a cold layer at the plasma edge for 
fusion reactors, Cadarache (France), 28-30 May 1990). In Rele- 
vance, realization and stability of a cold layer at the plasma edge 
for fusion reactors. 317p. Order Number DE91784482. Source: 
OSTI; NTIS (US Sales Only). 

Short communication. PLASMA SCRAPE-OFF LAYER/limiters; 
PLASMA WAVES/turbulence; MAGNETIC FIELD CONFIGURA- 
TIONS; LIMITERS; PLASMA DRIFT; TRAPPED-PARTICLE 
INSTABILITY; PLASMA POTENTIAL; H-MODE PLASMA CON- 
FINEMENT; TURBULENCE; NONLINEAR PROBLEMS 
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22197 (EUR-CEA-FC—1403, pp. 305-316) Compatibility of a 
cold layer with improved confinement. Tendler, M. (Royal Inst. 
of Techn. Stockholm, (SE). Dept. of Plasma Physics and Fusion 
Research); Rozhansky, V. Association Euratom-CEA, Centre 
d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. Sep 1990. 
(CONF-900548-: International workshop on relevance realization 
and stability of a cold layer at the plasma edge for fusion reactors, 
Cadarache (France), 28-30 May 1990). In Relevance, realization 
and stability of a cold layer at the plasma edge for fusion reactors. 
317p. Order Number DE91784482. Source: OSTI; NTIS (US Sales 
Only). 

The standard neoclassical theory of both the banana and the 
plateau regimes is revised incorporating an anomalous transport in 
it. This results in a new model explaining the growth of the poloidal 
rotation at the plasma edge in a tokamak. The ramifications of the 
theory important for experiments on tokamaks are emphasized. 


22198 (INIS-mf—12835) Present status of nuclear fusion re- 
search and development in JAERI, 1990. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Nov 1990 122p. (in Japanese). Or- 
der Number DE91768130. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In this year, in the research and development of nuclear fusion 
in Japan Atomic Energy Research Institute, many advances were 
obtained in the project of heightening the performance of core 
plasma centering around JT-60 and the research and development 
of the next large scale device subsequent to JT-60 and the reactor 
engineering and technology. The JT-60 which is the main project in 
the second phase basic plan of nuclear fusion research and devel- 
opment decided in July. 1975, by Atomic Energy Commission 
attained the initial target smoothly by reaching the target region of 
the critical plasma condition in September, 1987. At present, JT-60 
is under reconstruction for increasing current, and is expected to 
begin the experimental operation in March, 1991. The experiment 
using the medium type tokamak JFT-2M is advanced effectively. As 
the next device, the design of a nuclear fusion experimental reactor 
is in progress. The conceptual design of the international ther- 
monuclear fusion experimental reactor is completed in December, 
1990. Also in the aspect of the reactor engineering and technology, 
the new results were obtained. The sufficient base for the next 
phase research and development has been possessed. (K.I.). 


22199 (INIS-SU-249, pp. 12-16) Dynamics of magnetic field 
penetration into a magnetized plasma. Garanin, S.F. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Tsentral’ny) Nauchno-lssiedovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike, Moscow (USSR). 1989. 37p. (in Russian). In Theoreti- 
cal and applied physics: Scientific-technical collection. Order 
Number DE91003099. Source: OSTI; NTIS (US Sales Only); INIS. 

Magnetic field penetration into magnetized plasma is considered 
at problem low proper values, when ion movement may be disre- 
garded. Hall effect - magnetic field transfer by current - plays the 
main role here. Equation which determines dynamics of magnetic 
field jump in heterogeneous plasma is obtained. Plasma electrical 
resistance is shown to increase if Hall effect by wyetau, times is 
taken into account while electric potential is determined by mag- 
netic field and density only and does not depend on conductivity. 3 
refs.; 3 figs. 


22200 (JAERI-M—91-018) lon temperature profile analysis 
of JT-60 plasma with ion temperature gradient mode. Shirai, Hi- 
roshi (Japan Atomic Energy Research Inst., Naka, Ibaraki (Japan). 
Naka Fusion Research Establishment); Hirayama, Toshio; Azumi, 
Masafumi. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Feb 1991. 41p. Order Number DE91790968. Source: OSTI; NTIS 
(US Sales Only); INIS. 

lon temperature profiles of neutral beam heated plasmas in JT-60 
have been estimated by using ion thermal diffusivities, chi,, based 
on the ion temperature gradient mode (eta; mode) turbulence theo- 
ries and compared with experimental profiles measured by charge 
exchange recombination spectroscopy (CXRS). We have adopted 
three different chi; models proposed by Dominguez and Waltz, Lee 
and Diamond, and Romanelli. The calculated ion temperature pro- 
files show good agreement with experimental data in the wide 





range of plasma parameter of L-mode discharges, which is Ip 
=1.0~1 '8MA, Pape =1.3~16.7MW, n-bar, =1.2~5. Oxto!m—> for 
the divertor pone and Ip =2.0~2.7MA, Py, =3.0~17.4MW, 
n-bare =1.5~6.5x10'8m~—% for the limiter discharges. Three differ- 
ent eta; mode models of chi, do not show significant difference in 
this parameter range, when the proper choice of numerical factor 
of chi; is employed. In the high ion temperature plasmas (T; (0)>10 
keV), which were obtained under the condition of |p>0.5 MA and 
Paps >15MW, the calculated ion temperature profiles are broader 
than that of experiment. The large toroidal flow, or the velocity 
shear, may have an effect on the peaking of the ion temperature 
profile in these discharges besides the reduction of chi;. (author). 


22201 (JAERI-M-91-026) Local transport analysis of L- 
mode plasmas in JT-60 tokamak. Hirayama, Toshio; Kikuchi, 
Mitsuru; Shirai, Hiroshi; Shimizu, Katsuhiro; Yagi, Masatoshi; 
Koide, Yoshihiko; Ishida, Shinichi; Azumi, Masafumi. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Mar 1991. 33p. Order Num- 
ber DE91790867. Source: OSTI; NTIS (US Sales Only); INIS. 

Local heat transport has been studied in auxiliary heated JT-60 
plasmas with emphasis on understanding the deteriorated confine- 
ment observed in L-mode plasmas. The systematic experiment and 
analysis have been carried out in L-mode phase of divertor (single 
null, lower X-point), and limiter discharges with hydrogen neutral 
beam heating into hydrogen plasmas, based on sets of consistent 
experimental data including ion temperature profiles from CXR 
measurements. The deterioration in the energy confinement time 
with increasing the auxiliary heating power, so-called the power 
scaling, is mainly due to the degradation in ion energy transport. 
The confinement improvement as the plasma current increases is 
followed by both improvement in ion and electron transport proper- 
ties. It is found that the ion thermal diffusivity has an approval 
dependence on the density. High ion temperature (T\(0) < 12 keV) 
L-mode plasmas are attained at high 6, up to 3.5. The centrally 
peaked ion temperature is significantly due to the improvement in 
ion transport property, which is reduced to the level of the electron 
thermal diffusivities. (author). 


22202 (JAERI-M-91-035) Development of a high-quality, 
high-power ruby laser system for a TV thomson scattering 
system. Yamauchi, Toshihiko (Japan Atomic Energy Research 
Inst., Naka, Ibaraki (Japan). Naka Fusion Research Establishment); 
Shiina, Tomio; Davis, J.; Dimock, D.; Takahashi, Akira; Inomata, 
Shinji. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1991. 20p. (in Japanese). Order Number DE91790972. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A ruby laser has been constructed recently for use as the inci- 
dent light source in a TV Thomson scattering system which is 
being developed under a US-JAPAN cooperative program for use 
in diagnosing the JFT-2M plasma. The laser has excellent charac- 
teristics for this purpose including high power (20 Joules in 20 ns) 
and high beam quality (TEMoo mode with beam divergence of less 
than 0.3 mrad). These characteristics along with the good shot to 
shot reproducibility of the laser satisty the necessary conditions for 
Thomson scattering. Especially it is possible to increase the output 
energy of the system with an extra feedback optic used in conjunc- 
tion with the output coupler. (author). 


22203 (KFKI-1990-51/D) Laser-heating of hydrogen 
plasma. Foeldes, |.B.; Ignacz, P.N.; Kocsis, G. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Oct 1990. 22p. Order Number DE91632459. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The possibility of creating a fully ionized hydrogen plasma to in- 
vestigate the capture of slow antiprotons is discussed. Laser 
heating of the initially discharge-created arc or Z-pinch plasma is 
proposed. Within the framework of a simple 1-dimensional model 
based on the energy balance equation alone it is shown that 
plasma equilibrium can be sustained for 10 us. A simple pulsed 
COz laser with this pulse duration and an energy of about 10-30 J 
is sufficient for heating. (author) 16 rets.; 3 figs. 


22204 (NIFS-52) Self-organizing magnetohydrodynamic 
plasma. Sato, T.; Horiuchi, R.; Watanabe, K.; Hayashi, T.; Kusano, 
K. National Inst. for Fusion Science, Nagoya (Japan). Sep 1990. 
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16p. Order Number DE91790864. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In a resistive magnetohydrodynamic (MHD) plasma, both the 
magnetic energy and the magnetic helicity dissipate with the resis- 
tive time scale. When sufficiently large free magnetic energy does 
exist, however, an ideal current driven instability is excited whereby 
magnetic reconnection is driven at a converging point of induced 
plasma flows which does exist in a bounded compressible plasma. 
At a reconnection point excess free energy (entropy) is rapidly dis- 
sipated by ohmic heating and lost by radiation, while magnetic 
helicity is completely conserved. The magnetic topology is largely 
changed by reconnection and a new ordered structure with the 
same helicity is created. It is discussed that magnetic reconnection 
plays a key role in the MHD self-organization process. (author). 


22205 (NIFS-63) Soliton on thin vortex filament. Konno, 
Kimiaki (Nihon Univ., Tokyo (Japan). Dept. of Physics); Mituhashi, 
Masahiko; Ichikawa, Y.H. National inst. for Fusion Science, 
Nagoya (Japan). Dec 1990. 33p. Order Number DE91790818. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Showing that one of the equations found by Wadati, Konno and 
Ichikawa is equivalent to the equation of motion of a thin vortex fil- 
ament, we investigate solitons on the vortex filament. N vortex 
soliton solution is given in terms of the inverse scattering method. 
We examine two soliton collision processes on the filament. Our 
analysis provides the theoretical foundation of two soliton collision 
processes observed numerically by Aref and Flinchem. (author). 


22206 (NIFS—64) Impact of improved confinement on fu- 
sion research. Itoh, K.; Itoh, S.-I.; Fukuyama, A. National Inst. for 
Fusion Science, Nagoya (Japan). Dec 1990. 40p. Order Number 
DE91790819. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of the improvement of the plasma confinement (such 
as energy confinement time and purity and so on) on the fusion re- 
search is investigated for the ITER grade plasma. The impact of 
the confinement improvement is quantitatively evaluated from the 
view points of (1) necessary size and cost, (2) the engineering R 
and D (3) the economic potential and (4) reduction of the ambiguity 
in the design of future devices. It is shown that the confinement im- 
provement has strong and favorable influence for these aspects. 
(author). 


22207 (NIFS-66) Effect of radial electric fieid on o-particle 
loss in tokamaks. Itoh, K.; Sanuki, H.; Itoh, S.-I.; Tani, K. National 
Inst. for Fusion Science, Nagoya (Japan). Dec 1990. 21p. Order 
Number DE91790821. Source: OSTI; NTIS (US Sales Only); INIS. 
Effect of the radial electric fied near plasma edge on the ripple- 
trapped loss of fusion a-particles is discussed. The order of 
magnitude of the potential difference, which substantially affect the 
localized wall heat load, is also studied. If the potential difference 
is of the order of the plasma temperature, the peaking of the local- 
ized heat deposition on the first wall becomes weaker owing to the 
energy distribution of the ripple-trapped loss particles. (author). 


22208 (NIFS-68) On relation between local transport coef- 
ficient and global confinement scaling law. Itoh, Kimitaka; Itoh, 
Sanae-|. National Inst. for Fusion Science, Nagoya (Japan). Jan 
1991. 23p. Order Number DE91790822. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The relation between the local thermal transport coefficient and 
the scaling law of the global energy confinement time is discussed. 
It is found that the parameter dependence of the scaling law is 
modified strongly by the density profile and is often dictated by the 
transport coefficient near the plasma boundary. When the plasma 
has the steep gradient near edge, the effect is enhanced. The rep- 
resentation of the empirical scaling law by the averaged quantities 
of the plasma (such.as the beta value, effective collision frequency 
etc.) could be misleading in this respect. (author). 


22209 (NIFS-PROC—2, pp. 1-8) Drift wave vortices and 
anomalous transport. Horton, W. (Texas Univ., Austin, TX (USA). 
Inst. for Fusion Studies). National Inst. for Fusion Science, Nagoya 
(Japan). Mar 1990. (CONF-8903180—: Workshop on structures in 
confined plasmas, Nagoya (Japan), 13-16 Mar 1989). In Structures 
in confined plasmas: Proceedings of workshop of US-Japan joint 
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institute for fusion theory program. 242p. Order Number 
DE91723415. Source: OSTI; NTIS (US Sales Only); INIS. 

Many plasma equations for drift waves and other modes possess 
vortex solutions, so it is important to consider the transport associ- 
ated with vortex structures and their mutual interactions. Vortex 
structures occur when the amplitude of the fluctuation is sufficient 
to trap and circulate plasma around the vortex in one wave period. 
The vortex contribution of the diffusion of the passively convected 
scalar field was calculated. It was found that the field can be repre- 
sented by the superposition of vortices and wave fluctuation 
components. For transport the computer solutions for the vortex- 
vortex collisions with various impact parameters while carrying 
along the passively convected scalar thermodynamic field were 
used. As the result, the inelastic collisions with b~ro~1/k, cross- 
section o(b)~b exp(-b/to)~to give the strongest transport. An 
example is shown in figure. As the final result, the anomalous diffu- 
sion D was derived in dimensional form. (M.T.). 


22210 (NIFS-PROC—2, pp. 25-29) Dipolar vortex structures 
in magnetized rotating plasma. Liu Jixing (Academia Sinica, Bei- 
jng, BJ (China). Inst. of Theoretical Physics). National Inst. for 
Fusion Science, Nagoya (Japan). Mar 1990. (CONF-8903180-: 
Workshop on structures in confined plasmas, Nagoya (Japan), 13- 
16 Mar 1989). In Structures in confined plasmas: Proceedings of 
workshop of US-Japan joint institute for fusion theory program. 
242p. Order Number DE91723415. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Dipolar solitary vortices of both electrostatic and electromagnetic 
character in low-6, in homogeneous rotating plasma confined in a 
constant external magnetic field were systematically presented. 
The main stimulus to this investigation is the expectation to apply 
this coherent structure as a candidate constituent of plasma turbu- 
lance to understand the anomalous transport phenomena in 
confined plasma. The electrostatic vortices have similar structure 
and properties as the Rossby vortices in rotating fluids, the electro- 
magnetic vortices obtained here have no analogy in hydrodynamics 
and hence are intrinsic to magnetized plasma. It is valuably re- 


marked that the intrinsic electromagnetic vortices presented here 
have no discontinuity of perturbed magnetic field 5B and parallel 
current j(paraliel) on the border of vortex core. The existence re- 
gion of the new type of vortex is found much narrower than the 
Rossby type one. (M.T.). 


22211 (NIFS-PROC—2, pp. 31-41) Stationary drift-Rossby 
vortices in shear flows. Horihata, Satoshi (Nihon Univ., Tokyo 
(Japan). Dept. of Physics); Irie, Haruyuki; Sato, Masatomo. Na- 
tional Inst. for Fusion Science, Nagoya (Japan). Mar 1990. 
(CONF-8903180—: Workshop on structures in confined plasmas, 
Nagoya (Japan), 13-16 Mar 1989). In Structures in confined plas- 
mas: Proceedings of workshop of US-Japan joint institute for 
fusion theory program. 242p. Order Number DE91723415. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Starting from Hasegawa-Mima equation with the generalized vor- 
ticity q which describes both electrostatic drift waves in plasmas 
and Rossby waves in the atmosphere of rotating planets, the 
stationary solutions of this equation in the (x, y) plane were consid- 
ered assuming that the equilibrium density no depends on x and 
the electron temperature To is constant. The arbitrary function 
F(phi) yielded from integration of transformed Hasegawa-Mima 
equation was taken either linear or nonlinear in phi, where phi is 
the stream function. When F is linear, vortex solutions were ob- 
tained by dividing the entire plane into internal and external regions 
by a closed boundary curve. Imposing the boundary conditions at 
the boundary curve, the constants in the solutions phi, and phi, 
were determined. 4 examples are figured. When F is nonlinear, 
isolated (localized) vortex was considered. Deriving the equation to 
determine F, the equation for psi, the internal vortical motion be- 
yond the boundary was given. 2 examples are shown. (M.T.). 


22212 (NIFS-PROC—2, pp. 59-67) The Kolmogorov’s spec- 
trum in the eta,-turbulence. Bekki, N. (Nihon Univ., Koriyama, 
Fukushima (Japan). Coll. of Engineering); Horton, W.; Hong, B.G.; 
Tajima, T.; Moriguchi, H. National Inst. for Fusion Science, Nagoya 
(Japan). Mar 1990. (CONF-8903180—: Workshop on structures in 
confined plasmas, Nagoya (Japan), 13-16 Mar 1989). In Structures 
in confined plasmas: Proceedings of workshop of US-Japan joint 
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institute for fusion theory program. 242p. Order Number 
DE91723415. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to explain the anomalous transport of electrons in toka- 
maks, a set of reduced nonlinear equations that describe the 
coupling of linearly unstable short wavelength (rho.e) electrostatic 
fluctuations driven by the electron temperature gradient (eta,.) to 
the longer wavelength (C/wpe) electromagnetic fluctuations was pro- 
posed. Since the system of the reduced equations is weakly 3D, 
the possibility of an inverse cascade in the energy spectrum, as in 
the 2D Navier-Stokes turbulence, could be considered. Such an in- 
verse cascade may explain the free energy source of the magnetic 
fluctuations. It was showed numerically that the k-spectrum is 
peaked in the skin depth wavelength region at the mixing length 
amplitude. This suggests that the level of magnetic turbulence is 
sufficient to produce the empirical neo-Alcator type of confinement 
formula. The attention was focused on a spectral structure which 
indicates the nonlinear interaction between the electrostatic and 
electromagnetic vortices at the saturation level, in the etae- 
turbulence. (M.T.). 


22213 (NIFS-PROC-2, pp. 151-160) Two-dimensional 
k-space structure of shearless drift waves, hybrid code simu- 
lations. Lyster, P.M. (Texas Univ., Austin, TX (USA). Inst. for 
Fusion Studies); Leboeuf, J.N. National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-8903180-: Workshop on struc- 
tures in confined plasmas, Nagoya (Japan), 13-16 Mar 1989). In 
Structures in confined plasmas: Proceedings of workshop of US- 
Japan joint institute for fusion theory program. 242p. Order 
Number DE91723415. Source: OSTI; NTIS (US Sales Only); INIS. 
Simple electrostatic drift-wave models in shearless slab geome- 
try were studied using a new hybrid, particle electron and fluid ion, 
technique. The two types of drift waves are the density-gradient- 
driven (or Universal) mode, and the ion temperature gradient 
driven (or ETA-l) mode. These problems, as shown schematically, 
are considered to be basic since they are the simplest cases of in- 
homogeneous collisionless plasmas in magnetic fields. Kinetic or 
wave-particle interactions may be important in these modes, hence 
the need for particle simulations. Considering the Universal mode, 
in shearless slab geometry, where a collisionless plasma has a 
density scale length L,, this mode is unstable. It should be noted 
that in sheared slab geometry this mode is stable, although the is- 
sue becomes more complicated in toroidal geometry. At the finish, 
a brief summary of the ion-temperature gradient driven mode is 
provided. This mode may be studied with purely fluid equations. A 
part from the kinetic hybrid model, a fluid ion (including the vorticity 
equation)-Boltzmann electron model was used. (M.T.). 


22214 (NIFS-PROC—2, pp. 177-190) Long-time correlations 
and expansior-rate spectra of chaos in Hamiltonian systems. 
Horita, Takehiko (Kyushu Univ., Fukuoka (Japan). Dept. of 
Physics); Hata, Hiroki; Ishizaki, Ryuji; Mori, Hazime. National Inst. 
for Fusion Science, Nagoya (Japan). Mar 1990. (CONF-8903180-: 
Workshop on structures in confined plasmas, Nagoya (Japan), 13- 
16 Mar 1989). In Structures in confined plasmas: Proceedings of 
workshop of US-Japan joint institute for fusion theory program. 
242p. Order Number DE91723415. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The repeated sticking of a chaotic orbit to critical tori with an 
inverse-power distribution of sticking times is shown to produce a 
universal spectrum of expansion rates A of nearby orbits with a 
linearity with zero slope for O0<A<A%™ (=Liapunov number), repre- 
senting the intermittent switching between chaotic sea and chaos 
border. In this paper, chaos in conservative systems was dis- 
cussed from such a new viewpoint by showing results of numerical 
experiments for the standard map. (M.T.). 


22215 (NIFS-PROC—2, pp. 203-213) Chaotic behavior due 
to wave-wave interactions in a modulated ion beam-plasma 
system. Araki, K. (Nagasaki Univ. (Japan). Faculty of Engineer- 
ing); Ohno, N.; Saigoh, M.; Fujiyama, H.; Nambu, M.; Honjo, H. 
National Inst. for Fusion Science, Nagoya (Japan). Mar 1990. 
(CONF-8903180—: Workshop on structures in confined plasmas, 
Nagoya (Japan), 13-16 Mar 1989). In Structures in confined plas- 
mas: Proceedings of workshop of US-Japan joint institute for 
fusion theory program. 242p. Order Number DE91723415. Source: 
OSTI; NTIS (US Sales Only); INIS. 





The model in the dissipative system was shown and a chaotic 
behavior in the plasma maser interaction was analyzed. The forced 
Lotka-Volterra equations exhibiting the plasma maser interaction 
and the other effects were studied numerically. The results are 
concluded as follows: (1) Feigenbaum’s period-doubling route to 
chaos has been observed by varying the amplitude of ion beam 
modulation A. Feigenbaum’s number 6 was calculated to be 4.756. 
Both the correlation dimension vm~2.1 and the largest Lyapunov 
exponent \,=1544+-11 for the strange attractor at A=0.6 were ob- 
tained. These results that this attractor is fractal and its trajectory is 
unstable. (2) The detailed bifurcation diagram revealed that four 
cascades of period-doubling to chaos (2", 5x2", 6x2", 8x2"; 
n=0,1,2,center dotcenter dotcenter dot) coexisted. The calculated 
Feigenbaum's numbers indicate that all cascade obey Feigen- 
baum’s scenario. Furthermore, the basin boundary map was also 
shown. (M.T.). 


22216 (ORNL/TM-11623) Characteristics of edge plasma 
turbulence on the ATF torsatron. Uckan, T. (Oak Ridge National 
Lab., TN (USA)); Hidalgo, C.; Bell, J.D.; Harris, J.H.; Dunlap, J.L.; 
Wilgen, J.B.; Ritz, C.P.; Rhodes, T.L.; Wootton, A.J. Oak Ridge 
National Lab., TN (USA). Mar 1991. 20p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO5-840R21400. Order 
Number DE91012981. Source: OSTI; NTIS; INIS; GPO Dep. 

Measurements of electrostatic fluctuations on the edge of the 
Advanced Toroidal Facility (ATF) torsatron are used to study the 
role of the edge turbulence in the particle transport in this current- 
free magnetic configuration. Spatial profiles of the plasma electron 
density ne, temperature T,, and fluctuations in density (fe) and in 
the plasma floating potential (¢,) are measured at the edge in elec- 
tron cyclotron heated plasmas using a Langmuir probe array. At 
the last closed flux surface (LCFS), r/a = 1, Te = 20-40 eV, and 
Ne = 101? cm-% for a line-averaged electron density fie = (3-6) x 
10' cm-*. The relative fluctuation levels decrease as the probe is 
moved into the core plasma. For Te > 10 eV, fie/ne = 5%, and 
Cd)/Te % 2iie/Ne at t/a = 0.95. The measured fluctuations spectra 
are broadband (40-300 kHz) with kps ~ 0.05—0.1, where k is the 
average wave number of the fluctuations and ps is the ion Larmor 
radius at the sound speed. Near the LCFS, the density fluctuations 
can be approximated by fie/ne ~ 0.4/kLn, where L, is the gradient 
scale length of ne. The propagation direction of the fluctuations re- 
verses to the electron diamagnetic direction at ria < 1. The phase 
velocity of the fluctuations and the electron drift velocity are com- 
parable. The particles flux estimated from the fluctuations is 
consistent with fluxes obtained from the particle balance using the 
Ho spectroscopic measurements. Many of the features seen in the 
ATF edge fluctuations resemble those of ohmically heated plasmas 
in the Texas Experimental Tokamak. 


22217 


(ORNL/TM—11737) Zo measurements in ATF using 
visible bremsstrahlung. Morita, S. (National Inst. for Fusion Sci- 
ence, Nagoya (Japan)); Richards, R.K.; Horton, L.D.; Isler, R.C.; 
Crume, E.C. Jr.; Murakami, M. Oak Ridge National Lab., TN 
(USA). Apr 1991. 28p. Sponsored by USDOE, Washington, DC 


(USA). DOE Contract AC05-840R21400. Order 
DE91012980. Source: OSTI; NTIS; INIS; GPO Dep. 

Measurements of the effective charge Z.4 in plasmas with elec- 
tron cyclotron heating (ECH) and neutral beam injection (NBI) in 
the Advanced Toroidal Facility (ATF) have been carried out using 
visible bremsstrahlung. The electron temperature needed for the 
analysis is calculated from the measured stored energy and 
electron density. The value of Z,4 varies widely depending on ex- 
perimental conditions. In ECH plasmas it is between 2 and 8. In 
NBI plasmas, which are subject to radiation collapse, Z,4 is be- 
tween 3 and 5 at the time the stored energy reaches a maximum. 
However, Z,4 is less than 2.5 in quasi-steady medium-density plas- 
mas and is close to 1.2 in the highest-density plasmas, where the 
average electron density fi, is of the order of 10'* cm-*. 12 refs., 
29 figs., 1 tab. 


Number 


22218 (PPLK-R-46) Confinement scaling studies of rf- and 
neutral-beam heated currentless heliotron E plasmas. Takeiri, 
Y. (and others); Sano, F.; Sato, M. Kyoto Univ., Uji (Japan). 
Plasma Physics Lab. Feb 1990. 43p. Order Number DE91790812. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Parametrical scaling studies of rf- and neutral-beam-heated cur- 
rentless Heliotron E plasmas have been performed. Parametrical 
local electron transport analyses show that the electron energy 
transport of the ECH plasmas has nearly the same values as the 
neociassically predicted ones inside the 2/3 radius, while the NBI 
and the ICRF plasmas are dominated by the anomalous electron 
transport in the whole region. Scaling studies on global energy 
confinement time reveal that the ECH, NBI and ICRF plasmas 
obey nearly the same scaling that is characterized as continuous 
power degradation and favorable positive density dependence. The 
global energy confinement time is thought to be influenced by the 
anomalous transport in the peripheral plasma region in common 
with the ECH, NBI and ICRF plasmas, although the core plasma 
properties such as the local electron transport seem to be different 
between these plasmas. (author). 


22219 (PPLK-R-47) Study of two-dimensional interchange 
turbulence. Sugama, Hideo; Wakatani, Masahiro. Kyoto Univ., Uji 
(Japan). Plasma Physics Lab. Apr 1990. 42p. Order Number 
DE91790811. Source: OSTI; NTIS (US Sales Only); INIS. 

An eddy viscosity model describing enstrophy transfer in two- 
dimensional turbulence is presented. This model is similar to that 
of Canuto et al. and provides an equation for the energy spectral 
function F(k) as a function of the energy input rate to the system 
per unit wavenumber, -s(k). In the enstrophy-transfer inertial 
range, F(k)proportional to k—* is predicted by the model. The eddy 
viscosity model is applied to the interchange turbulence of a 
plasma in shearless magnetic field. Numerical simulation of the 
two-dimensional interchange turbulence demonstrates that the en- 
ergy spectrum in the high wavenumber region is well described by 
this model. The turbulent transport driven by the interchange turbu- 
lence is expressed in terms of the Nusselt number Nu, the 
Rayleigh number Ra and Prantl number Pr in the same manner as 
that of thermal convection problem. When we use the linear growth 
rate for -+s(k), our theoretical model predicts that Nu proportional to 
(Racenter dotPr)'/* for a constant background pressure gradient 
and Nu proportional to (Racenter dotPr)'/> for a self-consistent 
background pressure profile with the stress-free slip boundary con- 
ditions. The latter agrees with our numerical result showing Nu 
proportional to Ra'/%. (author). 


22220 (PPPL-2743) Limiter H-mode experiments on TFTR. 
Bush, C.E. (Oak Ridge National Lab., TN (USA)); Bretz, N.L.; 
Fredrickson, E.D.; McGuire, K.M.; Nazikian, R.; Park, H.K.; Schiv- 
ell, J.; Taylor, G.; Bitter, M.; Budny, R.; Cohen, S.A.; Kilpatrick, 
S.J.; LeBlanc, B.; Manos, D.M.; Meade, D.; Paul, S.F.; 
Scott,Princeton Univ., NJ (USA). Plasma Physics Lab. May 1991. 
21p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03073. Order Number DE91012309. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Limiter H-modes with centrally peaked density profiles have been 
obtained in TFTR using a highly conditioned graphite limiter. The 
transition to these centrally peaked H-modes takes place from the 
supershot to the H-mode rather than the usual L- to H-mode transi- 
tion observed on other tokamaks. Bidirectional beam heating is 
required to induce the transition. Density peaking factors, n»(0)/ 
<MNe>, greater than 2.3 are obtained and at the same time the H- 
mode characteristics are similar to those of limiter H-modes on 
other tokamaks, while the global confinement, re, can be >2.5 
times L-mode scaling. The transport analysis of the data shows 
that transport in these H-modes is similar to that of supershots 
within the inner 0.6 m core of the plasma, but the stored electron 
energy (calculated using measured values of T. and ne) is higher 
for the H-mode at the plasma edge. Microwave scattering data for 
the edge plasma shows broad spectra at k = 5.5 cm~' which be- 
gin at the drop in D, radiation and are strongly shifted in the 
electron diamagnetic drift direction. At the same time, beam emis- 
sion spectroscopy (BES) shows a coherent mode near the 
boundary which propagates in the ion direction with m = 15-20 at 
20-30 kHz. During the ELM event these apparent rotations cease 
and Mirnov fluctuations in the frequency range of 50-500 kHz in- 
crease in intensity. 16 refs., 8 figs. 


22221 (PPPL-2746) Charge-exchange neutral hydrogen 
measurements in TFTR using Pd-MOS microsensors. Bastasz, 
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R. (Sandia National Labs., Livermore, CA (USA)); Kilpatrick, S.J.; 
Ruzic, D.N. Princeton Univ., NJ (USA). Plasma Physics Lab. Jun 
1991. 15p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH03073. (CONF-9005324—1: Satellite workshop 
of the 9th PSI conference, Cadarache (France), 28-30 May 1990). 
Order Number DE91013455. Source: OSTI; NTIS; INIS; GPO Dep. 

An array of Pd-metal-oxide semiconductor (Pd-MOS) diodes has 
been used to monitor the fluence and energy of charge-exchange 
neutral hydrogen isotopes striking the wall of the Tokamak Fusion 
Test Reactor (TFTR). The array was positioned 4 cm behind the 
graphite-tiled wall at the toroidal midplane and exposed to several 
hundred plasma discharges. Hydrogen isotopes striking the Pd- 
MOS diodes were detected by measuring the leakage current, 
which is affected by the presence of these species at the Pd/SiO. 
interface. It was found that the midplane flux strongly increased for 
neutral-beam heated plasmas and correlated with co-injected neu- 
tral beam power. The majority of the neutral flux was <50 eV in 
energy but its energy distribution extended to above 500 eV. 20 
refs., 4 figs. 


22222 (PPPL-2749) Transport simulations of a density 
limit in radiation-dominated tokamak discharges: Il. Stotler, 
D.P. Princeton Univ., NJ (USA). Plasma Physics Lab. May 1991. 
25p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03073. Order Number DE91012307. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The procedures developed previously to simulate the radiatively 
induced tokamak density limit are used to examine in more detail 
the scaling of the density limit It is found that the maximum allow- 
able density increases with auxiliary power and decreases with 
impurity concentration. However, it is demonstrated that there is lit- 
tle dependence of the density limit on plasma elongation. These 
trends are consistent with experimental results. Our previous work 
used coronal equilibrium impurities; the primary result of that paper 
was that the maximum density increases with current when peaked 
profiles are assumed. Here, this behavior is shown to occur with a 
coronal nonequilibrium impurity as well. 26 refs., 4 figs. 


22223 (PPPL-2750) The modification of turbulent transport 
by orbit averaging. Mynick, H.E.; Zweben, S.J. Princeton Univ., 
NJ (USA). Plasma Physics Lab. May 1991. 18p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH03073. 
Order Number DE91012311. Source: OSTI; NTIS; INIS; GPO Dep. 

The effect on plasma turbulence of orbit averaging by thermal 
ions is considered, and illustrated for two modes of potential impor- 
tance for tokamaks. The effect can reduce the ion response below 
that in earlier treatments, modifying the predicted mode growth 
rate, which in turn modifies the turbulent transport. For both 
modes, the effect modifies earlier transport expressions with a 
“neoclassical factor,” which makes the scalings of the resultant 
transport coefficients with plasma current and magnetic field closer 
to those found experimentally. Additionally, for the trapped electron 
mode, this mechanism provides a potential explanation of the ob- 
served more favorable scaling of x; with T; in supershots than in 
L-modes. 21 refs., 2 figs. 


22224 (PPPL-2755) Theory of field line resonances of 
standing shear Alfven waves in three-dimensional inhomoge- 
neous plasmas. Schuize-Berge, S.; Crowley, S.; Chen, Liu. 
Princeton Univ., NJ (USA). Plasma Physics Lab. May 1991. 12p. 
Sponsored by USDOE, Washington, DC (USA); National Science 
Foundation, Washington, DC (USA). DOE Contract AC02- 
76CH03073. Grant ATM-89-17019. Order Number DE91012308. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We have analyzed field line resonances of Alfven waves in a 
rectangular box model with a straight uniform magnetic field but 
three dimensionally varying density. Field line resonances are 
shown to exist even with this three-dimensional nonuniformity. For 
a given wave frequency, we can construct the surface on which 
the resonance occurs and derive the local form of the singular so- 
lution. Magnetic perturbations are found to lie predominantly in the 
resonant surface. In the presence of azimuthal inhomogeneities, 
the present theory could explain why some satellite measurements 
show geomagnetic pulsations of comparable magnitude in radial 
and azimuthal components. 5 refs. 
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22225 (PPPL-2756) High-Q plasmas in the TFTR tokamak. 
Jassby, D.L.; Bell, M.G.; Bitter, M.; Boivin, R.; Bretz, N.L.; Budny, 
R.V.; Dylla, H.F.; Efthimion, P.C.; Fredrickson, E.D.; Hawryluk, 
R.J.; Hill, K.W.; Hosea, J.; Hsuan, H.; Janos, A.C.; Jobes, F.C.; 
Johnson, D.W.; Johnson, L.C.; Kamperschroer, J.; KierasPrinceton 
Univ., NJ (USA). Plasma Physics Lab. May 1991. 29p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC02- 
76CHO03073. (CONF-9011127-19: 32. annual meeting of the 
American Physical Society - Division of Plasma Physics 
(APS/DPP), Cincinnati, OH (USA), 12-16 Nov 1990). Order Num- 
ber DE91012312. Source: OSTI; NTIS; INIS; GPO Dep. 

In the Tokamak Fusion Test Reactor, the highest neutron source 
strength S, and D-D fusion power gain Qpp are realized in the 
neutral-beam fueled and heated “supershot” regime that occurs af- 
ter extensive wall conditioning to minimize recycling. For the best 
supershots, S, increases approximately as P,'®. The highest-Q 
shots are characterized by high Te, T;, and stored energy highly 
peaked density profiles, broad Te. profiles, and lower Z,4. Replace- 
ment of critical areas of the graphite limiter tiles with carbon-fiber 
composite tiles, and improved alignment with the plasma, have 
mitigated the “carbon bloom.” Wall conditioning by lithium pellet in- 
jection prior to the beam pulse reduces carbon influx and particle 
recycling. Empirically, Qpp increases with decreasing pre-injection 
carbon radiation, and increases strongly with density peakedness 
during the beam pulse. To date the best fusion results are S, = 5 
x 10'€ m/s, Qpp = 1.85 x 10%, and neutron yield = 4.0 x 10'€ 
pulse, obtained at |p = 1.6 to 1.9 MA and beam energy E, = 95 to 
103 keV, with nearly balanced co- and counter-injected beam 
power. Computer simulations of supershot plasmas show that typi- 
cally 50-60% of S, arises from beam-target reactions, with the 
remainder divided between beam-beam and _ thermonuclear 
reactions, the thermonuclear fraction increasing with P,. The simu- 
lations predict that Qp7 = 0.3 to 0.4 would be obtained for the best 
present plasma conditions, if half the deuterium neutral beams 
were to be replaced by tritium beams. Somewhat higher values are 
calculated if D beams are injected into a predominantly tritium 
target plasma. The projected central beta of fusion alphas is 0.4— 
0.6%, a level sufficient for the study of alpha-induced collective 
effects. 16 refs., 8 figs., 3 tabs. 


22226 (PPPL-2759) Use of S-a diagram for representing 
tokamak equilibrium. Takahashi, H.; Chance, M.; Kessel, C.; 
LeBlanc, B.; Manickam, J.; Okabayashi, M. Princeton Univ., NJ 
(USA). Plasma Physics Lab. May 1991. 19p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH03073. 
Order Number DE91013458. Source: OSTI; NTIS; INIS; GPO Dep. 

A use of the S-a diagram is proposed as a tool for representing 
the plasma equilibrium with a qualitative characterization of its sta- 
bility through pattern recognition. The diagram is an effective tool 
for visually presenting the relationship between the shear and di- 
mensionless pressure gradient of an equilibrium. In the PBX-M 
tokamak, an H-mode operating regime with high poloidal 6 and L- 
mode regime with high toroidal 6, obtained using different profile 
modification techniques, are found to have distinct S-a trajectory 
patterns. Pellet injection into a plasma in the H-mode regime with 
high toroidal 6, obtained using different profile modification tech- 
niques, are found to have distinct S-a trajectory patterns. Pellet 
injection into a plasma in the H-mode regime results in favorable 
qualities of both regimes. The 6 collapse process and ELM event 
also manifest themselves as characteristic changes in the S-a pat- 
tern. 


22227 (UCRL-ID—107222) Implications of TAE modes tor 
the design of ITER. Fowler, T.K. (Lawrence Livermore National 
Lab., CA (USA)); Finkenthal, D. Lawrence Livermore National Lab., 
CA (USA). 20 May 1991. 23p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91013128. Source: OSTI; NTIS; INIS; GPO Dep. 

A simple mixing-length estimate of diffusion of alphas particles 
by toroidicity-induced shear Alfven eigenmodes (TAE) is used, in 
zero and one-dimensional models, to evaluate the importance of 
diffusion of meeting ignition requirements for ITER and other next- 
generation burning plasma experiments. It is found that, depending 
on a number of assumptions, diffusion could reduce that effective- 
ness of alpha heating in the core as much as an order of 





magnitude. However, the effect would be less if only alphas reso- 
nant with the Alfven waves diffuse. Also, in the Appendix it is 
argued that the mixing length diffusion formula, though qualitatively 
reasonable, may be an over estimate. 12 refs., 7 figs., 1 tab. 


22228 (UW-CPTC—90-8-Rev.) Fluid/kinetic hybrid moment 
description of plasmas via a Chapman-Enskog-like approach: 
Revised. Wang, J.P.; Callen, J.D. Wisconsin Univ., Madison, WI 
(USA). Center for Plasma Theory and Computation. May 1991. 
35p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-86ER53218. Order Number DE91013346. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A combined fluid and kinetic description of magnetically confined 
plasmas is developed via a Chapman-Enskog-like procedure. This 
approach uses the density, energy, momentum, and heat flow con- 
servation equations, and the kinetic equation to recast the plasma 
kinetic equation with a full Fokker-Planck collision operator into an 
equation for F, the departure of the distribution function from a “dy- 
namic” Maxwellian. A density, momentum, and energy conserving 
collision operator model is adopted in deriving the final form of the 
recast kinetic equation. Both general and drift-kinetic forms of the 
kinetic equation for F are presented. Closure of the fluid moment 
equations through calculation of the anisotropic stress tensor I 
and anisotropic heat stress tensor © using the kinetic solution for F 
is discussed. 33 refs. 


22229 (UW-CPTC—91-4) Fiuidlike studies of the sheath and 
presheath regions of a plasma. Lee, B.J. (Wisconsin Univ., Madi- 
son, WI (USA). Dept. of Nuclear Engineering and Engineering 
Physics). Wisconsin Univ., Madison, Wi (USA). Center for Plasma 
Theory and Computation. 1991. 67p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-86ER53218. Order 
Number DE91013343. Source: OST!; NTIS; INIS; GPO Dep. 

We investigate the problem of a collisional plasma flowing into a 
pertectly absorbing wall including the parallel viscosity and heat flux 
effects. Both the collisional presheath and the collisionless sheath 
regions are modelled by fluid-like moment equations that are de- 
rived from kinetic theory. Previous work has been based primarily 
on a collisionless kinetic theory or collisional Braginskii equations 
which have: singularities at the sheath edge. The electron distribu- 
tion function is obtained here from the solution of a Pastukhov type 
problem instead of a simple Boltzmann relation. For the ions a ki- 
netic theory is required to determine the ion viscous stress tensor 
and heat flux because the collisional mean free path is comparable 
to the characteristic gradient scale length in the presheath region. 
A boundary layer analysis is applied for determining the distribution 
function of the ions in the velocity space region corresponding to 
no net return flux from the wall. This analysis provides a continu- 
ous solution over the entire region of interest. The viscous force 
deduced from this distribution function, which is a cutoff Maxwellian 
relaxed by collisions, is comparable to the electric field force every- 
where and removes the singularity between the presheath and the 
sheath regions in the ion momentum equation. The total heat flux 
obtained using the same method as for the viscous force removes 
the singularity in the ion energy conservation equation. Four difter- 
ent numerical calculation cases are presented in this thesis. 


22230 (UW-CPTC-91-5) Fiuidlike studies of the presheath 
and sheath regions of a plasma. Lee, B.J. (Wisconsin Univ., 
Madison, Wi (USA). Dept. of Nuclear Engineering and Engineering 
Physics); Callen, J.D. Wisconsin Univ., Madison, WI (USA). Center 
for Plasma Theory and Computation. May 1991. 45p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG02-86ER53218. 
Order Number DE91013345. Source: OSTI; NTIS; INIS; GPO Dep. 

We investigate the fundamental problem of an unmagnetized, 
moderate collisionality (i.e. within a collision mean free path of the 
wal! plasma flowing into a perfectly absorbing wall) including the 
parallel viscosity and heat flux effects. Both the collisional 
presheath and the collisionless sheath regions are modelled by fliu- 
idlike moment equations that are derived from kinetic theory. The 
electron distribution function is obtained from the solution of a Pas- 
tukhov type problem (collisional diffusion over a potential barrier) 
instead of from a simple Boltzmann relation. A boundary layer 
analysis is applied for determining the ion distribution function in 
the velocity space region corresponding to no net return flux from 
the wall. This analysis procedure provides a continuous solution 
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over the entire region of interest. The ion viscous force deduced 
from this distribution function, which is a cutoff Maxwellian relaxed 
by collisions, is comparable to the electric field force everywhere 
and removes the singularity between the presheath and the sheath 
regions in the ion momentum equation. One of the results obtained 
is that the total ion heat flux is bigger than the total electron heat 
flux at the wall because of the thermal conduction effects. 45 refs., 
19 figs. 
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Refer also to citation(s) 20065, 20831, 21090, 21510, 21571, 
22159, 22162, 22165, 22173, 22177, 22183, 22192, 22194, 22198, 
22206, 22220, 22221, 22225 


22231 (ANL/CP—72923) Fabrication, properties, and tritium 
recovery from solid breeder materials. Johnson, C.E. (Argonne 
National Lab., IL (USA)); Kondo, T.; Roux, N.; Tanaka, S.; Vollath, 
D. Argonne National Lab., IL (USA). [1991]. 35p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-910615—2: 2. international symposium on nuclear fusion 
technology, Karisruhe (Germany, F.R.), 3-8 Jun 1991). Order Num- 
ber DE91012478. Source: OSTI; NTIS; INIS; GPO Dep. 

The breeding blanket is a key component of the fusion reactor 
because it directly involves tritium breeding and energy extraction, 
both of which are critical to development of fusion power. The 
lithium ceramics continue to show promise as candidate breeder 
materials. This promise was recognized by the International Ther- 
monuciear Experimental Reactor (ITER) design team in its 
selection of ceramics as the first option for the ITER breeder mate- 
rial. Blanket design studies have indicated properties in the 
candidate materials data base that need further investigation. Cur- 
rent studies are focusing on tritium release behavior at high 
burnup, changes in thermophysical properties with burnup, compat- 
ibility between the ceramic breeder and beryllium multiplier, and 
phase changes with burnup. Laboratory and in-reactor tests, some 
as part of an international collaboration for development of ceramic 
breeder materials, are underway. 133 refs., 1 fig. 


22232 (ANL/CP-73018) Helium processing tor deuterium/ 
helium burns in ITER’s physics phase. Finn, P.A.; Sze, D.K. Ar- 
gonne National Lab., IL (USA). [1991]. 15p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910615-1: 2. international symposium on nuclear fusion 
technology, Karisruhe (Germany, F.R.), 3-8 Jun 1991). Order Num- 
ber DE91012477. Source: OSTI; NTIS; INIS; GPO Dep. 

The requirements for vacuum pumping and fuel processing for 
deuterium/helium (D/*He) burns in the physics operating phase for 
the International Thermonuclear Experimental Reactor ([TER) were 
assessed. These burns are expected to have low fusion power 
(100 MW), short burn times (<30 s), limited operation (2000 shots), 
and a fractional burn ~0.3%. For the physics phase, the fuel pro- 
cessing system will include several units to separate deuterium and 
helium (activated charcoal bed, SAES getter and a Pd/Ag diffuser), 
as well as an isotopic separation system to separate *He and “He. 
The needed vacuum system's cryosorption surface area may be as 
large as 10 m® if the burn time is ~200 s. the fractional burn is 
<0.3%, or the fusion power is >100 MW. & rets., 1 fig., 4 tabs. 


22233 (CEA-CONF-10394) Particles pumping in Tore 
Supra. Bonnei, P.: Chappuis, P.; Lipa, M. Association Euratom- 
CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. 1989. 23p. (CONF-890906—: 11. international 
vacuum congress and 7th international conference on solid sur- 
faces, Cologne (Germany, F.R.), 25-29 Sep 1989). Order Number 
DE91784509. Source: OST!; NTIS (US Sales Only). 

TORE SUPRA and its peripheral equipments are provided with 
routine clean high vacuum by turbomolecular pumping. During 
plasma discharges large quantity of very hot gases activating at 
plasma edge and plasma density in scrape off layer has to be con- 
trolled before they strike violently solid wall provoking increase in 
impurities content and make density up to disruptive level. A Mag- 
netic Ergodic Divertor made of six winding structures - MED - six 
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Vertical Pumped Limiters - VPL - and one Horizontal Pumped Lim- 
iter - HPL - are set in the vacuum chamber in order to cope with 
plasma-wall interactions and neutral gas recycling. Each apparatus 
is equipped at front side with thermal shield respectively made of 
polycristallin and pyrolitic graphite bolted on stainless steel support 
for MED and HPL whereas for VPL it is made of CFC Aerolor 05 
brazed on hardened copper. The total heat removal capacity of 
these plasma facing components is 12 MW. Design of particles 
collection openings and ducts conductance allow 10% of capture 
efficiency, that means for TORE SUPRA a flux of 3 x 10?" parti- 
cles/second has to be sorbed by water cooled titanium getter 
pumps, settled at rear side. All those facilities were put into plasma 
operation at the beginning of 1989 for a short time. Preliminary ob- 
servations go along with theoretical predictions, that actions in 
scrappe-off layer may provoke effects in bulk plasma. Very first re- 
sults drawn out, show that particle collection and heat removal 
were effective by MED, VPL and HPL and that plasma behaviour 
was not disturbed by their presence and actions but instead ten- 
dency to improvement was observed. 


22234 (CEA-CONF—10395) Tore supra first wall condition- 
ing. Gauthier, E.; Achard, M.H.; Grosman, A.; Monier, P. 
Association Euratom-CEA, Centre d'Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. 1989. 3p. (CONF-890906-: 
11. international vacuum congress and 7th international conference 
on solid surfaces, Cologne (Germany, F.R.), 25-29 Sep 1989). Or- 
der Number DE91784508. Source: OSTI; NTIS (US Sales Only). 
The procedures and the results obtained concerning impurity and 
isotopic control in Tore Supra tokamak are summarized. The condi- 
tioning of the vessel, mainly achieved by glow discharges, is 
described. The impurity control of the discharge was monitored 
with a VUV-X spectrometer. The in situ blasting degassing proce- 
dure applied is explained. In the sequence of the conditioning 
process, the hydrogen and the helium glow discharges and the 
carbonization method are discussed. The He glow discharges al- 
lowed to limit the H content of the He plasma shot below 20%. 


22235 


(CEA-CONF—10396) Theory of the ergodic divertor. 
Samain, A.; Blenski, T.; Ghendrih, P.; Grosman, A. Association 
Euratom-CEA, Centre d'Etudes Nucieaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 


sion Controlee. 1989. 9p. (CONF-8909433-: 2. International 
Workshop on Plasma Edge Theory in Fusion Devices, Augustus- 
burg (German Democratic Republic), 26-30 Sep 1989). Order 
Number DES$1784507. Source: OSTI; NTIS (US Sales Only). 

We consider the basic possibility offered by ergodic divertors, 
which is to establish a high density, low temperature plasma shell 
diffusely connected to the wall. 


22236 (CONF-910870-1) Radiation-induced segregation in 
austenitic stainless steels. Kenik, E.A. (Oak Ridge National Lab., 
TN (USA)); Hojou, K. Oak Ridge Nationa! Lab., TN (USA). [1991]. 
3p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 49. Electron Microscopy Society of Amer- 
ica (EMSA) annual meeting; San Jose, CA (USA); 4-9 Aug 1991. 
Order Number DE91009912. Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. AUSTENITIC STEELS/damaging neutron 
fluence; THERMONUCLEAR REACTOR MATERIALS/physical radi- 
ation effects; SEGREGATION; GRAIN BOUNDARIES 


22237 (CONF-9009381—1) An assessment of the litetime of 
Faraday shield elements. Caughman, J.B.O. II (illinois Univ., Ur- 
bana, IL (USA)); Ruzic, D.N.; Hoffman, D.J.; Langley, R.A.; Lewis, 
M.B.; Ryan, P.M. Oak Ridge National Lab., TN (USA). [1990]. 6p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 13. IEEE symposium on fusion energy; 
Knoxville, TN (USA); 3-6 Sep 1990. Order Number DE91012228. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The interaction of plasma with rf fields from an ion cyclotron 
range of frequencies (ICRF) antenna has been studied to estimate 
the amount of Faraday shield erosion expected in normal ICRF 
heating operation. Plasma parameters and ion energies have been 
measured in the near field of an antenna and used in a model to 
estimate the erosion rate of the Faraday shield surface. Experi- 
ments were conducted on the RF Test Facility, a magnetic mirror 
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device at Oak Ridge National Laboratory, using a single-strap res- 
onant loop antenna with a two-tier Faraday shield. The outer tier, 
facing the plasma, was layered with graphite tiles. The antenna 
was operated at currents and voltages within 50% of those 
expected in tokamaks. The time-varying floating potential was mea- 
sured with a capacitively coupled probe, and the time-averaged 
floating potential, electron temperature, and electron density were 
measured with a Langmuir probe. lon energies were measured 
with a gridded energy analyser located below the antenna, and 
samples of silicon were placed on the Faraday shield surface to 
estimate the incident ion energy. The capacitive probe measure- 
ments show that the rf floating potential follows the magnetic field 
pattern of the antenna, indicating that the electromagnetic fields 
are responsible for the potential formation. Plasma parameters and 
ion energies have been correlated with the antenna current and 
used in a computational model of the plasma sheath to predict the 
amount of erosion expected from the Faraday shield elements ex- 
posed to plasma. Predictions of light ion sputtering of candidate 
Faraday shield materials are presented. 


22238 (DOE/DP/20154-T1) Second Review of the Depart- 
ment of Energy's Inertial Confinement Fusion Program: Final 
report. National Academy of Sciences, Washington, DC (USA). 
Commission on Physical Sciences, Mathematics, and Applications. 
Sep 1990. 52p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC01-89DP20154. Order Number DE91013157. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report of the second review by the National Research 
Council of inertial confinement fusion (ICF) contains the appointed 
committee's final conciusions and recommendations. An interim re- 
port was issued in January 1990. The charge to the committee 
was as follows: determine whether the recommendations of the 
1985 NAS review are still appropriate to advance the technology 
efficaciously. Provide an assessment of the most promising tech- 
nologies for continuation of the program. Assess the potential 
contributions of the program under the following scenarios: a com- 
prehensive test ban on underground nuclear testing and prohibition 
of underground nuclear testing to levels of 1 kiloton, 5 kilotons, and 
10 kilotons. Assess the civilian energy potential of ICF. Assess the 
adequacy of the ICF target performance data base for supporting 
program plans and decision milestones. Identify major technical 
and programmatic issues facing the program. Determine the status 
of each major candidate inertial fusion driver, and specify the criti- 
cal issues involved in the development of each. Recommend 
program priorities, particularly with regard to the Centurion/halite 
program, driver development, and laboratory experiments and the- 
ory. Recommend relative priorities of individual support laboratory 
activities. Examine the strategies and plans of the ICF Program, 
comment on their soundness, cohesiveness, and programmatic ef- 
fectiveness, and recommend management initiatives that could 
improve the progress of the program toward achieving of its goals. 
The major difference between the 1985 and 1989 reviews is the 
request for greater attention to the energy potential of the ICF Pro- 
gram and the heavy-ion work being carried out by the Lawrence 
Berkeley Laboratory at the University of Calitornia. 


22239 (DOE/ER/53198-171) The efiects of magnetic field 
errors on reversed field pinch plasma. Aimagri, A.F. Wisconsin 
Univ., Madison, WI (USA). Dec 1990. 63p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-85ER53198. Order 
Number DE91013636. Source: OSTI; NTIS; INIS; GPO Dep. 
Studies of magnetic field error effects on Reversed Field Pinch 
plasma were carried out on the Madison Symmetric Torus. Mag- 
netic field errors at the poloidal gap were reduced by 18% in rms 
value. This modest reduction of field errors resulted in improved 
plasma discharges. The plasma loop voltage was reduced by 
about 31%, and the plasma resistivity was reduced by 36%. Rever- 
sal duration increased by 16%. The character of the sawtooth 
activity as seen on the toroidal field at the wall changed consider- 
ably when field errors were reduced. These results suggest 
improved plasma confinement. Field errors were reduces further by 
a factor of six in rms value. With this reduction of field errors, 
plasma loop voltage was reduced by about a factor of two. The 
discharge duration doubled. At this low level of field errors, the 





plasma exhibited coherent magnetic fluctuations. These fluctua- 
tions have a poloidal mode number m = 1 and toroidal mode 
number n = 5 - 10. These modes are typically phase-locked to one 
another to form a localized perturbation. This perturbation rotates 
toroidally in the ion-diamagnetic drift direction with a speed of 
about 10° cm/sec. Occasionally these modes are observed to lock 
to the conducting wall. This locking is believed to be caused by the 
poloidal gap field errors. These locked discharges tend to be much 
shorter in duration and to have larger loop voltage. The behavior of 
locked discharges can be explained by a field-error instability. 
Some estimates of the internal radial magnetic fields and the re- 
sulting magnetic islands are calculated. These calculations show 
that the field errors need to be reduced to less than 2% of the 
poloidal field at the wall to reduce islands overlap. 


22240 (DOE/ER/53241-6) Maryland Magnetic Fusion Re- 
search Program: MS spheromak: Progress report, November 
16, 1990—November 15, 1991. DeSilva, A.W.; Goldenbaum, G.C.; 
Ellis, R.F. Maryland Univ., College Park, MD (USA). Lab. for 
Plasma Research. [1991]. 5p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG05-86ER53241. Order Number 
DE91012286. Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. SPHEROMAK DEVICES/research pro- 
grams; PROGRESS REPORT; VACUUM SYSTEMS; MAGNETIC 
FIELDS; MAGNETIC CONFINEMENT 


22241 (DOE/ER/53241-T2) Measurement of magnetic prop- 
erties of confined compact toroid plasma (spheromak). Hwang, 
Fu-Kwun. Maryland Univ., College Park, MD (USA). [1991]. 140p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG05-86ER53241. Order Number DE91012397. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The theoretical aspect of the spheromak is described in this pa- 
per. The MS machine hardware will be explored along with the 
formation scheme and diagnostic systems. The magnetic pickup 
probes, their calibration procedures and the data analysis methods 
will be discussed. Observations from the probe measurements and 
magnetic properties of the MS spheromak are considered. The ax- 
isymmetric Grad-Shafranov equilibrium code calculations are 
presented and compared with the measurements. Magnetic helicity 
and its correlation with the experimental observations is described. 


22242 (DOE/ET/51013-287) A comparison of methods for 
monitoring low airborne concentrations of argon-41 and tri- 
tium, with MIT-PFC design applications. McLoughlin, J.C. 
Massachusetts Inst. of Tech., Cambridge, MA (USA). Plasma Fu- 
sion Center. Aug 1990. 137p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC02-78ET51013. (PFC/RR-90-12). Or- 
der Number DE91013022. Source: OSTI; NTIS; INIS; GPO Dep. 
Two primary methods, GM- and Nal-detection, of airborne *'Ar 
monitoring were compared experimentally to determine the lowest 
resolvable concentration given reasonable sample sizes. Nal- 
detectors provided a lower resolvable concentration than GM 
tubes, primarily due to energy resolution, which greatly reduced 
background noise. Airborne ~H collection was compared for two 
primary collection and one ancillary method (direct condensation). 
All 3H detection was performed via liquid scintillation. Tritium col- 
lection with water baths yielded higher collection efficiencies than 
dessicant traps for short sampling durations. As the length of the 
sampling duration increased, water traps yielded lower collection 
efficiencies than dessicant traps, primarily due to evaporation of 
water from the water traps. Direct condensation as a collection 
method of airborne 9H was found unsuitable, since large amounts 
of gas were initially condensed, yet evaporated as the sample’s 
coolant was removed. “'Ar detection for the MIT-PFC was deter- 
mined to be best provided by a low “°K Nal crystal shielded with 
lead and steel. A Marinelli beaker was used as a monitoring vol- 
ume to hold the effluent sample. °H monitoring at the MIT-PFC 
was fulfilled with dessicant traps to catalytically separate the [HTO] 
and [HT] fractions without the use of a carrier gas for the [HT]. 


22243 (DOE/SF/18014—-T1) Measurements of the ion acous- 
tic decay instability and the resultant enhanced laser 
absorption and enhanced bremsstrahlung in laser-plasma in- 
teraction experiments: Final report. Mizuno, K.; De Groot, J.S.; 
Rogers, J.H. California Univ., Davis, CA (USA). 1 Jun 1991. 17p. 
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Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG03-89SF18014. Order Number DE91014250. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We have studied the impact of the lon Acoustic Decay Instability 
on Laser Fusion. This project was supported by the US Depart- 
ment of Energy and performed at the National Laser Users Facility 
at Laboratory for Laser Energetics. It is shown below that the lon 
Acoustic Decay Instability (IADI) is potentially important in laser fu- 
sion. The IADI threshold is reduced to the homogeneous collisional 
plasma values in a large scale plasma. The threshold was as low 
as 1\.2 = 5 x 10'* Wiem?-um?. Our estimate shows that the elec- 
tron plasma wave excited by the IADI can significantly heat the hot 
electrons. We have also shown that Bremsstrahlung radiation due 
to electron scattering with ion acoustic turbulence is typically small. 
2 refs., 7 figs. 


22244 (DOE/SF/18437-T1) Fusion with highly spin polar- 
ized HD and D2: Final report, October 1, 1989-September 30, 
1990. Honig, A. (Syracuse Univ., NY (USA). Dept. of Physics); 
Kremens, R.; Skupsky, S. Rochester Univ., NY (USA). Lab. for 
Laser Energetics. 5 May 1991. 71p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FG03-90SF18437. Order Number 
DE91012786. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

During the course of this grant, we succeeded in overcoming es- 
sentially all of the obstacles on the route to carrying out ICF shots 
with polarized deuteron fuel in plastic target shells, with actual 
shots to commence imminently. ICF with polarized deuterons is ex- 
pected to answer the question of survival of polarization in the high 
temperature plasma prior to fusion, as well as to give quantitative 
information on anisotropic particle emissions and possible suppres- 
sion of particular fusion reactions. The techniques previously 
developed for high D polarization in large solid HD samples have 
been adapted to polystyrene target shells which are cooled con- 
ductively via very thin metal wire supports. An independent NMR 
experiment on a normal-D>-filled glass target shell with 2 um 
copper-coated spider silk supports affirmed the thermal conduction 
adequacy by registering very low sample temperatures in the pres- 
ence of the generation of considerable D2 conversion heat. In a 
permeation experiment employing very pure ortho-D2, it was 
demonstrated that hydrogens diffuse into polystyrene shells at 
room temperature without molecular dissociation, a requirement for 
preservation of the composition of our HD samples used for polar- 
ization. An advanced version of the permeation apparatus was 
designed and constructed which permits preparation of target 
shells loaded with very high density HD or Dz fuels. 


22245 (ECN-RX-90-004) Stress analyses of ITER toroidal 
field coils under fault conditions. Jong, C.T.J. (Netherlands En- 
ergy Research Foundation, Petten (Netherlands)). Netherlands 
Energy Research Foundation, Petten (Netherlands). Feb 1990. 
12p. (CONF-9010370—: 6. World congress on finite element meth- 
ods, Banff (Canada), 1-5 Oct 1990). Order Number DE91631155. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The international Thermonuclear Experimental Reactor (ITER) is 
intended as an experimental thermonuclear tokamak reactor for 
testing the basic physics, performance and technologies essential 
to future fusion reactors. The ITER design will be based on 
extensive new design work, supported by new physical and tech- 
nological results, and on the great body of experience built up over 
several years from previous national and international reactor stud- 
ies. Conversely, the ITER design process should provide the fusion 
community with valuable insights into what key areas need further 
development or clarification as we move forward towards practical 
fusion power. As part of the design process of the ITER toroidal 
field coils the mechanical behaviour of the magnetic system under 
fault conditions has to be analysed in more detail. This paper de- 
scribes the work carried out to create a detailed finite element 
model of two toroidal field coils as well as some results of linear 
elastic analyses with fault conditions. The analyses have been per- 
formed with the finite element code ANSYS. (author). 5 refs.; 8 
figs.; 2 tabs. 


22246 (EGG-FSP-9628) Tritium systems interactions for 
systems code applications and safety analysis. Brereton, S.J. 
EG and G idaho, Inc., Idaho Falls, ID (USA). Apr 1991. 226p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
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AC07-761D01570. Order Number DE91012767. Source: 
NTIS (US Sales Only); GPO Dep. 

The tritium inventory in a fusion experiment may be the major 
hazard onsite. This tritium is distributed throughout various systems 
and components. A major thrust of safety work has been aimed at 
reducing these tritium inventories, or at least at minimizing the 
amount of tritium that could be mobilized. | have developed models 
for a time-dependent fuel cycle systems code, which will aid in di- 
recting designers towards safer, lower inventory designs. The 
models provide a self-consistent picture of system interactions and 
system interdependencies, and provide a better understanding of 
how tritium inventories are influenced. A “systems” approach is 
valuable in that a wide range of parameters can be studied, and 
more promising regions of parameter space can be identified. Ulti- 
mately, designers can use this information to specify a machine 
with minimum tritium inventory, given various constraints. Here, | 
present the models that describe tritium inventory in various com- 
ponents as a function of system parameters. The components 
include: plasma facing components, exhaust system/vacuum 
pumps, fuel clean-up system, buffer tank, isotope separation sys- 
tem, fueling components (gas puffers, pellet injectors, and neutral 
beams), and storage. The models are time dependent and reflect a 
level of detail consistent with a systems type of analysis. Species 
tracked in addition to tritium include deuterium, protium, and he- 
lium. 


OSTI; 


22247 (EGG-FSP-9634) Gas evolution from spheres. 
Longhurst, G.R. EG and G Idaho, Inc., Idaho Falls, ID (USA). Apr 
1991. 17p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO7-761ID01570. Order Number DE91012807. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Gas evolution from spherical solids or liquids where no convec- 
tive processes are active is analyzed. Three problem classes are 
considered: (1) constant concentration boundary, (2) Henry’s law 
(first order) boundary, and (3) Sieverts’ law (second order) bound- 
ary. General expressions are derived for dimensionless times and 
transport parameters appropriate to each of the classes consid- 
ered. However, in the second order case, the non-linearities of the 
problem require the presence of explicit dimensional variables in 
the solution. Sample problems are solved to illustrate the method. 
5 refs., 4 figs. 


22248 (EGG-M-90195) Safety considerations in next step 
fusion design and beyond. Holland, D.F. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). [1990]. 13p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO7-761D01570. (IAEA- 
CN-53/H-1-3;CONF-901025—47: 13. international conference on 
plasma physics and controlled nuclear fusion research, Washing- 
ton, DC (USA), 1-6 Oct 1990). Order Number DE91013214. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Recent U.S. and international design studies provide insights into 
the potential safety and environmental advantages of fusion as well 
as the development needed to realize this potential. We in the Fu- 
sion Safety Program at EG&G Idaho have analyzed the Compact 
Ignition Tokamak (CIT), the International Thermonuclear Engineer- 
ing Reactor (ITER), and the Advanced Reactor Innovative 
Engineering Study (ARIES). | have reviewed these three designs to 
determine issues related to meeting the safety and the environ- 
mental goals that guide fusion development in the U.S. The paper 
lists safety and environmental issues that are generic to fusion and 
approaches to favorably resolve each issue. The technical develop- 
ments that have the highest potential of contributing to improving 
the safety and environmental attractiveness of fusion are identified 
and discussed. These developments are in the areas of low- 
activation materials, plasma- facing components, and plasma 
physics relating to off-normal plasma events and tritium burn-up. 8 
refs., 7 tabs. 


22249 


(EGG-M-90205) Innovative safety ideas for tusion 
experimental machines. Brereton, S.J. (Lawrence Livermore Na- 
tional Lab., CA (USA)); Gouge, M.; Piet, S.J.; Merrill, B.J.; Holland, 
D.F.; Sze, D.K. EG and G Idaho, Inc., Idaho Falls, ID (USA). 
[1990]. 11p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO7-761D01570. (CONF-901007-67: 9. topical meeting 
on technology of fusion energy, Oak Brook, IL (USA), 7-11 Oct 
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1990). Order Number DE91012733. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Throughout the early stages of design of fusion experimental de- 
vices, such as ITER, safety experts have worked with designers to 
incorporate safety features into the design. Recent efforts have fo- 
cused on passive safety features. Although designs of near-term 
fusion machines may appear consistent with expected regulatory 
requirements, the safety characteristics can potentially be more at- 
tractive. Here, a variety of suggestions that appear promising in 
terms of improving safety are given. These include new concepts, 
innovative technologies, further support of past concepts, and pos- 
sible modification to operating scenarios. Some technical discussion 
on the feasibility of the proposals is provided. The ideas are gener- 
ally conceptual at this stage and require further assessment and 
development work. However, each has the potential for enhancing 
the safety of experimental devices. 33 refs., 6 figs., 9 tabs. 


22250 (EGG-M-90238) Evidences of trapping in tungsten 
and implications for plasma-facing components. Longhurst, 
G.R.; Anderl, R.A.; Holland, D.F. EG and G Idaho, Inc., Idaho 
Falls, ID (USA). [1990]. 7p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC07-761D01570. (CONF-901007-€8: 9. 
topical meeting on technology of fusion energy, Oak Brook, IL 
(USA), 7-11 Oct 1990). Order Number DE91012734. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Trapping effects that include significant delays in permeation sat- 
uration, abrupt changes in permeation rate associated with 
temperature changes, and larger than expected inventories of hy- 
drogen isotopes in the material, were seen in implantation-driven 
permeation experiments using 25-um and 50-um thick tungsten 
foils at temperatures of 638-825 K. Computer models that simulate 
permeation transients reproduce the steady-state permeation and 
reemission behavior of these experiments with expected values of 
material parameters. However, the transient time characteristics 
were not successfully simulated without the assumption of traps of 
substantial trap energy and concentration. An analytical model 
based on the assumptions of thermodynamic equilibrium between 
trapped hydrogen atoms and a comparatively low mobile atom con- 
centration successfully accounts for the observed behavior. Using 
steady-state and transient permeation data from experiments at dif- 
ferent temperatures, the effective trap binding energy may be 
interred. We analyze a tungsten coated divertor plate design repre- 
sentative of those proposed for ITER and ARIES and consider the 
implications for tritium permeation and retention if the same trap- 
ping we observed was present in that tungsten. Inventory increases 
of several orders of magnitude may result. 18 refs., 8 figs., 1 tab. 


22251 (EUR-CEA-FC—1394, pp. 1-35) A survey of ergodic 
divertor experimental results in tokamak Tore Supra. Grosman, 
A. (and others); Breton, C.; Bruneau, J.L.; Capes, H.; Chatelier, 
M.; Gentile, B. De; Michelis, C. De; Deschamps, P.; Fall, T.; 
Ghendrih, P.; Evans, T.E.; Klepper, C.C.; Koski, J.; Watkins, J. As- 
sociation Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee. Jul 1990. (CONF-891106—: 31. annual meeting 
of the Division of Plasma Physics of the American Physical Society 
(APS), Anaheim, CA (USA), 13-17 Nov 1989). In The Division of 
plasma physics. 97p. Order Number DE91781467. Source: OSTI; 
NTIS (US Sales Only). 

An overview of the ergodic divertor objectives, theory, and hard- 
ware appears in the Venice EPS Conference Proceedings. During 
our first experimental series, in early 1989, a variety of resonant ef- 
fects were categorized. Contrasting results were obtained in three 
distinctly different plasma configurations covering a broad range of 
ohmic plasma parameters. Edge measurements, for divertor opera- 
tion with Chirikov parameters 6c in the range 1-3 show a 
broadening of the scrape-off layer profiles and a 200 percent re- 
duction of the heat load on the primary pump limiter while the 
pressure in the pump limiter increases by 50 percent. Infrared im- 
ages of the outboard limiter show that Aq for power deposition is 
less than 9 mm without the divertor and has a poloidal modulation 
with the divertor. The confinement of high energy electrons is in- 
versely proportional to the divertor coil current with a threshold 
below éc=1. Impurity profiles are sensitive to the divertor current 
with a dependence on plasma position. 





22252 (EUR-CEA-FC—1394, pp. 36-75) Power deposition to 
the pump limiters in Tore-Supra with ohmic plasmas. Guilhem, 
D. (Association Euratom-CEA, Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (FR). Dept. de Recherches 
sur la Fusion Controlee); Chatelier, M.; Chappuis, Fleury, |.; Koski, 
J.; Watkins, J.; Klepper, C. Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. Jul 1990. 
Contracts No. DE-AC05-840R21400, and DE-ACO9. (CONF- 
891106—: 31. annual meeting of the Division of Plasma Physics of 
the American Physical Society (APS), Anaheim, CA (USA), 13-17 
Nov 1989). In The Division of plasma physics. 97p. Order Number 
DE91781467. Source: OSTI; NTIS (US Sales Only). 

The modification of power scrape-off-length, Aq, and power de- 
position are studied both with the horizontal limiter alone and with 
the full set of 7 pump limiters for 1MW ohmic plasmas in TORE- 
SUPRA. By making spatially resolved infrared surface temperature 
measurements during the plasma discharge, the magnitude and 
distribution of the energy flux can be derived. For comparison, the 
surface temperature of the horizontal pump limiter is calculated 
with a finite element code using a 3D description of the field lines, 
an exponential scrape-off-layer, and the pump limiter geometry. 
From comparison of the infrared images of the limiter we derived 
that the Aq for power deposition was slightly less than 9 mm (+- 
1mm) which is in agreement with the predicted design value of 10 
mm. For an 8 seconds discharge, the maximum surface tempera- 
ture on the horizontal limiter is 450°C. Inserting the 7 limiters does 
not modify Aq (which becomes 10 mm). The power is shared by all 
the limiters and the maximum surface temperature on the horizon- 
tal limiter decreased to 320°C. These Aq values have been 
independently measured by the integrated energy deposition on 
the horizontal limiter and other internal structures 5 cm into the 
scrape-off layer. These values agree with the infrared measure- 
ments in the two cases. 


22253 (EUR-CEA-FC—1394, pp. 76-97) Measurements of 
pressure buildup and particle fluxes in the Tore Supra pump 
limiter. Kiepper, C.C. (Oak Ridge National Lab., TN (US)); Mio- 
duszewski, P.K.; Owen, L.W.; Simpkins, J.E.; Chatelier, M.; 
Bruneau, J.L.; Grosman, A.; Watkins, J.G. Association Euratom- 
CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Jul 1990. (CONF-891106—: 31. annual meeting of 
the Division of Plasma Physics of the American Physical Society 
(APS), Anaheim, CA (USA), 13-17 Nov 1989). In The Division of 
plasma physics. 97p. Order Number DE91781467. Source: OST]; 
NTIS (US Sales Only). 

The results of the pump limiter experiments carried out in Tore 
Supra from January to March 1989 are discussed. Most experi- 
ments were done in He. Experiments in D2 and H2 were also 
pertormed. The pressure build-up due to the pump limiter action 
was measured. Four Langmuir probes with pyrolytic graphite tips 
were used in each side of the pump limiter and a quadrupole mass 
spectrometer was installed to analyse the residual gas in the 
pumping chamber. The results of the experiments showed 5 to 
10% exhaust efficiency. In the case of D2 experiments a picture of 
the particle balance was created to match the measurements in- 
side the pump limiter and in the plasma core. 


22254 (EUR-CEA-FC—1396, pp. 1-11) Power deposition to 
the facing components in Tore-Supra. Guilhem, D. (Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (FR). Dept. de Recherches sur la Fusion 
Controlee); Chatelier, M.; Chappuis, P.; Koski, J.; Watkins, J. As- 
sociation Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee. May 1990. Contract No DE-AC05-840R1400. 
(CONF-900505—: 9. plasma surface interactions in controlled fu- 
sion devices conference, Bournemouth (UK), 20-25 May 1990). In 
Plasma surface interaction in controlled fusion devices. 55p. Order 
Number DE91781471. Source: OSTI; NTIS (US Sales Only). 

The modification of power scrape-off-length, 4q, and power de- 
position are studied during various configurations in ohmic 
TORE-SUPRA plasmas. The plasma is either leaning on the hori- 
zontal limiter alone, on the full set of 6 pump limiters or on the 
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inner bumper limiter, all configurations with and without the ergodic 
divertor system energised. From comparison of the infrared images 
of the limiter we derived that the Aq for power deposition was 
slightly less than 9 mm (+-t mm) in ohmic plasma which is in 
agreement with the predicted design value of 10 mm. Inserting the 
6 limiters, instead of 1, does not modify significantly \q, but lead to 
small asymmetries. The power is shared by all the limiters and the 
maximum surface temperature on the horizontal limiter decreased. 
These Aq values have been independently determined by calori- 
metric measurements done on the integrated energy deposition on 
the horizontal limiter and other internal structures 5 cm into the 
scrape-off layer. These values agree with the infrared measure- 
ments in the two cases. In the presence of the ergodic divertor we 
observe a broadening of the scrape off layer, the e-folding length 
for power deposition reaching 2.5 cm. Large asymmetries on 
power deposition can be seen on the front face of the limiter lead- 
ing to the formation of hot spots at the leading edges. 


22255 (EUR-CEA-FC—1396, pp. 1-14) Ergodic divertor im- 
pact on Tore Supra plasma edge. Grosman, A. (and others); 
Ghendrih, P.; Agostini, E.; Bruneau, J.L.; Michelis, C. De; Fall, T.; 
Gil, C.; Guilhem, D.; Hess, W.; Hutter, T.; Evans, T.E. Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. May 1990. Contract No DE-AC03-89ER51114. 
(CONF-900505—: 9. plasma surface interactions in controlled fu- 
sion devices conference, Bournemouth (UK), 20-25 May 1990). In 
Plasma surface interaction in Controlled fusion devices. 55p. Or- 
der Number DE91781471. Source: OSTI; NTIS (US Sales Only). 
Present ergodic divertor experiments in TORE SUPRA have been 
devoted to benchmarking the operational regimes of the apparatus. 
Two major effects are reported; on one hand, strong changes 
occur in the ergodized boundary layer (up to 20% of the minor ra- 
dius), and on the other hand, the central plasma and especially the 
confinement is not directly affected, i.e. the observed modifications 
are induced by edge effects. The basic trends, which are recorded 
are a decrease of both the edge electronic temperature and the 
edge density gradient while the radiated power is increased at the 
very edge of the ergodic region. The latter feature is in agreement 
with the impurity line emission characterized by an increase of the 
peripheral lines with a strong decrease of the central lines. 


22256 


(EUR-CEA-FC-1396, pp. 1-15) Connexion topology 
and sol physics induced by the ergodic divertor in Tore Supra. 
Nguyen, F. (Association Euratom-CEA, Centre d’Etudes Nucleaires 


de Cadarache, 13 - Saint-Paul-Lez-Durance (FR). Dept. de 
Recherches sur la Fusion Controlee); Ghendrih, P.; Samain, A. As- 
sociation Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee. May 1990. (CONF-900505—: 9. plasma surface 
interactions in controlled fusion devices conference, Bournemouth 
(UK), 20-25 May 1990). In Plasma surface interaction in Controlied 
fusion devices. 55p. Order Number DE91781471. Source: OSTI; 
NTIS (US Sales Only). 

The diffuse connexion induced by the ergodic divertor in Tore 
Supra leads to heat load patterns on the plasma facing compo- 
nents. The topology of those patterns is analysed using field line 
tracing and analytical derivation of effective heat transport coeffi- 
cients. Control of the heat load via the magnetic configuration is 
investigated. 


22257 (EUR-CEA-FC-1399, pp. 97-113) Plasma Edge Con- 
trol in Tore Supra. Evans, T.E. (General Atomics, San Diego, Ca. 
(US)); Mioduszewski, P.K.; Foster, C.; Haste, G.; Horton, L.; Gros- 
man, A.; Ghendrih, P.: Chatelier, M.; Capes, H.; Michelis, C. De; 
Fall, T.; Geraud, A.; Grisolia, C.; Guilhem, D.; Hutter, T. Associa- 
tion Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-iez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Jun 1990. (CONF-900602-: 17. European Physical 
Society (EPS) conference on controlled fusion and plasma heating, 
Amsterdam (Netherlands), 25-29 Jun 1990). In Controlled fusion 
and plasma heating. 113p. Order Number DE91781476. Source: 
OSTI; NTIS (US Sales Only). 

TORE SUPRA is a large superconducting tokamak designed for 
sustaining long inductive pulses (t~ 30 s). In particular, all the first 
wall components have been designed for steady-state heat and 
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particle exhaust, particle injection, and additional heating. In addi- 
tion to these technological assets, a strict control of the plasma-wall 
interactions is required. This has been done at low power: experi- 
ments with ohmic heating have been mainly devoted to the pump 
limiter, ergodic divertor and pellet injection experiments. Some spe- 
cific problems arising in large tokamaks are encountered; the pump 
limiter and the ergodic divertor yield the expected effects on the 
plasma edge. The effects on the bulk are discussed. 


22258 (EUR-CEA-FC—1403, pp. 61-76) Radiation control in 
limiter discharges. Samm, U. (Kernforschungsanlage Juelich 
G.m.b.H. (DE). Inst. fuer Plasmaphysik). Association Euratom-CEA, 
Centre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Sep 1990. (CONF-900548-: International workshop on relevance 
realization and stability of a cold layer at the plasma edge for 
fusion reactors, Cadarache (France), 28-30 May 1990). In Rele- 
vance, realization and stability of a cold layer at the plasma edge 
for fusion reactors. 317p. Order Number DE91784482. Source: 
OSTI; NTIS (US Sales Only). 

The requirements for radiation cooling in a tokamak are dis- 
cussed and experimental evidence for a plasma with a cold 
radiating boundary - the detached piasma - is presented as an ex- 
ample. The radiation characteristics is analyzed, and in particular 
the non-coronal conditions at the plasma boundary are considered 
by introducing the radiation potential in order to express the radia- 
tion in terms of impurity fluxes rather than in densities. The 
possibilities for radiation control by intrinsic and injected impurities 
are examined and some experimental examples are presented. 


22259 (EUR-CEA-FC—1403, pp. 243-258) Radiation control 
in poloidal divertor tokamaks. Neuhauser, J. (Max-Planck-Institut 
fuer Plasmaphysik, Garching (DE)). Association Euratom-CEA, 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Sep 1990. (CONF-900548-: Intemational workshop on relevance 
realization and stability of a cok layer at the plasma edge for 
fusion reactors, Cadarache (France), 28-30 May 1990). In Rele- 
vance, realization and stability of a cold layer at the plasma edge 
for fusion reactors. 317p. Order Number DE91784482. Source: 
OSTI; NTIS (US Sales Only). 

Radiation control in poloidal divertor tokamaks is considered on 
the basis of experimental and theoretical work done at Garching. 
The divertor benefits with respect to impurity control are outlined, 
and closed and open divertor configurations are compared. ASDEX 
experimental results concerning impurity transport and radiation ef- 
fects are summarized together with appropriate theoretical models 
(closed divertor). Two-dimensional muttifiuid simulations of the im- 
purity and radiation behavior in the edge region are presented for 
an open model x-point geometry. Various edge scenarios assuming 
nickel as wall or target material are investigated and active divertor 
radiation control by external neon puffing is demonstrated. Prob- 
lems arising from poloidal and toroidal asymmetry are discussed. 


22260 (FRCEA-TH-340) Lithium orthoslilicate ceramics: 
sokgel preparation, lithium dynamics and tritium release. 
Smaihi, M. CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. de Physico-Chimie; Paris-11 Univ., 91 - 
Orsay (France). Dec 1990. 264p. (in French). Order Number 
DE91784531. Source: OSTI; NTIS (US Sales Only). 

Ceramics based on the lithium orthosilicate (LigSiO,4) are candi- 
dates as blanket materials for forthcoming fusion reactors. Lithium 
orthosilicate powders, with controlled stoichiometry, were prepared 
from sol-gel route. This method of processing powders makes pos- 
sible the preparation of monophase ceramics with fine-grained 
uniform microstructure by sintering at 650-800°C, without prior cal- 
cination. Lithium transport properties were investigated from 
complex impedance spectroscopy and 7Li NMR spin-lattice relax- 
ation measurements. The enhancement of the lithium conductivity 
in the orthosilicate type structure was realized by introducing mobile 
ion vacancies in the lithium sites, as noted in the Li,SiO,-LizPO, 
system. Concerning tritium release properties, deduced from out- 
of-pile experiments, no relation was found between the tritium 
behavior and the lithium bulk-diftusion within the grains. However, 
a large effect of the microstructure was displayed. The release rate 
appeared much faster for microporous fine-grained ceramics than 
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for dense coarse-grained ones. In fact, the tritium release is con- 
trolled, at least at low temperature, by water chemistry and can be 
very well described by OH~/OT~ recombination and desorption. 


22261 (GA-A-20361) DIll-D research operations annual re- 
port, October 1, 1989-September 30, 1990. Simonen T (ed.). 
General Atomics, San Diego, CA (USA). Apr 1991. 165p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC03-89ER51114. Order Number DE91012986. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report discusses the DIll-D program overview; research pro- 
grams in plasma confinement; boundary physics; beta and stability; 
electron cyclotron heating; ion bernstein wave experiments; current 
drive; transport diagnostics; advanced divertor project; 110 GHz 
ECH system; tokamak, neutral beam, ECH/ICH and computer op- 
erations; support services; and international collaboration. (LSP) 


22262 (GA-A-20471) 110 GHz ECH system for DII-D. 
Moeller, C.; Callis, R.; DeHope, W.; Doane, J.; Freeman, R.; 
Prater, R.; Remsen, D.; Sevier, L. General Atomics, San Diego, 
CA (USA). May 1991. 5p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-89ER51114. (CONF-910609-16: 18. 
European conference on controlled fusion and plasma physics, 
Berlin (Germany, F.R.), 3-7 Jun 1991). Order Number 
DE91013238. Source: OSTI; NTIS; INIS; GPO Dep. 

Electron cyclotron heating (ECH) has proven effective for local- 
ized heating and current drive applications in tokamaks. This ECH 
system is designed to support experiments on H-mode physics, 
noninductively ECH driven plasma current (+500 kA), and local- 
ized heating for plasma stabilization in the presence of substantial 
neutral beam power. The second harmonic X-mode will be 
launched from the outside using a mirror that can be rotated in the 
poloidal and toroidal directions. In order to satisfy the physics ob- 
jectives, it is necessary not only that the microwave power be 
transmitted from the gyrotron to the plasma efficiently and reliably 
for pulses as long as 10 seconds, but that the power be transmit- 
ted in a single mode, so that the radiation pattern is narrow and 
independent of small changes in gyrotron operating conditions. 
Noteworthy features of the transmission system, are: A novel 
mode converter from the gyrotron TE;s5.2 mode to the HE,, mode 
in which the power is contained entirely in waveguide; a relatively 
small waveguide diameter (1.25 in.) for transmission of the low-loss 
HE,, model; an all-vacuum system to ensure reliability at high 
power; a windowless system using differential pumping together 
with a fast shutter to avoid contaminating the tokamak vacuum; a 
quasi-optical iauncher using a steerable mirror. 


22263 (INIS-mf-12722, pp. 35-48) Intense neutron source 
requirements for fusion reactor materials development. |shino, 
Shiori (Tokyo Univ. (Japan). Faculty of Engineering). Japan Atomic 
Energy Research Inst., Tokyo (Japan). Mar 1989. 346p. (CONF- 
8901207—: JAERI symposium on high energy neutron source for 
material research and development, Tokyo (Japan), 12-13 Jan 
1989). In High energy neutron source for material research and de- 
velopment: Report on JAERI! symposium. Order Number 
DE91713086. Source: OSTI; NTIS (US Sales Only); INIS. 
Materials research should precede machine construction by at 
least ten years because considerable time is required for the mate- 
rials development. When the next generation machine is under 
discussion, materials scientists and engineers should consider 
next-next generation device as DEMO for establishing the materi- 
als database in time. In this sense, development of an intense high 
energy neutron source is an urgent problem. Characteristic 
features of radiation effects with 14 MeV neutrons will be briefly re- 
viewed. Then, the reasons why we need intense source will be 
discussed. These discussions will lead to identify requirements for 
the intense neutron sources. There are both near term and long 
term materials issues which can be studied with such intense 
neutron sources depending on their capacity. One should also rec- 
ognize that development of such an intense source will require 
considerable time and maximum use of existing intense fission re- 
actor neutrons will be one of the practical options for the moment. 
In other words, the intense neutron sources under discussion 
should be superior for the study of fusion radiation effects than the 
existing fission reactors. Items are listed for the evaluation of the 





sources and some critical comments will be made on several kinds 
of sources currently being proposed. (author). 


22264 (INIS-mf-12722, pp. 131-134) MHD control and stabi- 
lization concepts of liquid metal free surface flow for FMIT 
type target. Miyazaki, Keiji (Osaka Univ., Suita (Japan). Faculty of 
Engineering). Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1989. 346p. (CONF-8901207-—: JAERI symposium on high en- 
ergy neutron source for material research and development, Tokyo 
(Japan), 12-13 Jan 1989). In High energy neutron source for mate- 
rial research and development: Report on JAERI symposium. 
Order Number DE91713086. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. TARGETSAlithium; NEUTRON 
SOURCES; TARGETS; LITHIUM; LIQUID METALS; FLUID FLOW; 
MAGNETOHYDRODYNAMICS 


22265 (INIS-mf—12722, pp. 195-199) High energy neutron 
source tor development of low activation materials. Noda, T. 
(National Research Inst. for Metals, Tokyo (Japan)). Japan Atomic 
Energy Research Inst., Tokyo (Japan). Mar 1989. 346p. (CONF- 
8901207—: JAERI symposium on high energy neutron source for 
material research and development, Tokyo (Japan), 12-13 Jan 
1989). In High energy neutron source for material research and de- 
velopment: Report on JAERI symposium. Order Number 
DE91713086. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NEUTRON SOURCES/ 
thermonuclear reactor materials; MEV RANGE 10-100; RADIOAC- 
TIVATION; NEUTRON FLUENCE; FIRST WALL; CROSS 
SECTIONS; MATERIALS TESTING 


22266 (INIS-mf-12722, pp. 123-130) Target technology of 
high energy neutron source. Katsuta, H. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Kato, Y. Japan Atomic Energy Research inst., Tokyo 
(Japan). Mar 1989. 346p. (CONF-8901207-: JAERI symposium on 
high energy neutron source for material research and development, 
Tokyo (Japan), 12-13 Jan 1989). In High energy neutron source for 
material research and development: Report on JAER! symposium. 
Order Number DE91713086. Source: OSTI; NTIS (US Sales Only); 
INIS. 

As a facility of high energy neutron source for materials research 
and development, Fusion Materials Irradiation Test Facility (FMIT) 
is a strong candidate. The FMIT is designed to study the irradiation 
effect of fusion neutron on a fusion reactor materials. The FMIT 
generates a high-flux, high-energy neutron, which is produced in a 
stripping reaction by impinging a 3.5 MeV-0.1A beam of deuterons 
on a flowing lithium target. Target technology obtained in the FMIT 
will be useful for Energy Selective Neutron Irradiation Test Facility 
(ESNIT) and IFMIF of D-Li strinping reaction facility. in the first re- 
port (I), the flowing lithium target of the FMIT was reviewed, and 
some technical considerations in design were pointed out. In the 
second report (Il), the target assembly and target material were 
proposed as the option of the HEDEL reference design of FMIT in 
order to improve the hazard and economy tor the Li system: 
Firstly, the exchangeais'e target back wall and the measures to 
minimize the outside device damage in case of back wall breaking, 
and secondly, the option of molten fluoride salt as target material 
were proposed. (M.T.). 


22267 (INIS-SU-—246, pp. 19-23) Study on the plasma den- 
sity profile deformation under the action of ponderomotive 
force in nonstationary conditions. Garanin, S.G.; Kiryanov, 
Yu.F.; Kochemasov, G.G. Tsentral’nyj Nauchno-lssledovatel’skij 
inst. Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po 
Atomnoj Nauke i Tekhnike, Moscow (USSR). 1989. 80p. (in Rus- 
sian). In Mathematical simulation of physical processes: 
Scientific-technical collection. Order Number DE91003098. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Numerical technique for solution of one-dimensional problem 
concerning plasma density profile deformation under the effect of 
ponderomotive force of high-frequency electromagnetic radiation 
under nonstationary conditions has been deveioped. it is shown 
that chosen difference scheme describes the known analytical re- 
sults with high accuracy (< 3%), namely stimulated Brillouin 
tackscattering from uniform plasma layer, stationary solution of 
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problem concerning density profile twisting. Results of calculations 
of density profile deformation testifying to jump instability at >0.1 
ns pulse duration are presented. 9 refs.; 4 figs. 


22268 (INIS-SU-247/A, pp. 73-78) Calculation of laser tar- 
gets using the ZARYa program with account of spectral 
transfer of fast electrons and selfsimilar electric fields. Lykov, 
V.A.; Shirokovskaya, O.S. Tsentral’ny) Nauchno-lssledovatel’skij 
Inst. Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po 
Atomnoj Nauke i Tekhnike, Moscow (USSR). 1988. 91p. (in 
Russian). In Methods and programs for numerical solution of math- 
ematical physics problems: Scientific-technical collection. Order 
Number DE91003097. Source: OSTI; NTIS (US Sales Only); INIS. 

Model of fast electron transport in spectral presentation with ac- 
count of selfsimilar electric fields is suggested. The model was 
realized in the complex of ZARYa programs for calculation of target 
compression under the effect of laser radiation. Calculation results 
showed the importance of account of fast electron scattering, self- 
similar fields, backcurrent effects and possibility of interpretating 
experiments with gas-filled shells both with respect to compressed 
part of the target (compression value, neutron yield) and to forma- 
tion of fast ions occuring in result of acceleration by selfsimilar 
electric fields. 13 refs.; 4 figs.; 1 tab. 


22269 (INIS-SU-249, pp. 17-22) Thermonuclear reactions 
rate in an inhomogeneous nonstationary plasma. Kuz'mitskij, 
1.V. Gosudarstvenny} Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Tsentral’nyj Nauchno-issledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh |ssiedovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR). 1989. 37p. (in Russian). In 
Theoretical and applied physics: Scientific-technical collection. Or- 
der Number DES1003099. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Approximated analytical expression for correction to thermonu- 
clear reaction rate in heterogeneous and nonstationary plasma is 
obtained. Correction value is determined by derivates (both space 
and time) for plasma hydrodynamic parameters: nuclei tempera- 
ture, density, medium flow rate and by time square of ion-ion 
collisions. Conditions where correction contribution into the rate of 
thermonuclear reactions becomes essential and must be taken into 
account are given. 7 refs. 


22270 (INIS-SU-249, pp. 25-30) Study on asymmetry of ab- 
sorption in spherical laser targets under multibeam irradiation. 
Vinokurov, O.A.; Nechpaj, V.I.; Kholin, S.A. Gosudarstvennyj 
Komitet po ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Tsentral’ny) Nauchno-lssledovatel’skij inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike, Moscow (USSR). 1989. 37p. (in Russian). In Theoretical 
and applied physics: Scientific-technical collection. Order Number 
DE91003099. Source: OSTI; NTIS (US Sales Only); INIS. 

Dispersions for distributions of luminosity and absorbed energy 
for a spherical target irraciated by 4, 12, 20 laser beams are caicu- 
lated. Effect of the following factors, that is: transverse and 
iongitudinal shifts of target centre relative to optical axis, accuracy 
of target suspension, fluctuations of yield energies of light beams, 
nonsimukaneity of beam arrival at target - on irradiation asymmetry 
is investigated with respect to dispersion relative variation. 7 refs.; 
5 figs.; 1 tab. 


22271 (JAERI-M-90-212) Production of a high proton yieid 
beam in a semi-cylindrical piesma generaior. Watanabe, 
Kazuhiro (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment); Araki, Masanori; 
Dairaku, Masayuki; Horiike, Hiroshi; Ohara, Yoshihiro; Okumura, 
Yoshikazu; Tanaka, Shigeru; Yokoyama, Kenji; Pamela, J. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Dec 1990. 65p. (in 
Japanese). Order Number DE91780210. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A semi-cylindrical plasma generator whose dimensions are 34 
cm in inner diameter and 129 cm in length has been developed for 
use in JAPAN-FRANCE collaborative experiment on the energy re- 
covery. The 3D computer code for the magnetic field distribution 
and the electron orbits was utilized to obtain a high proton ratio and 
a good uniformity of plasma. Plasma spatial uniformities were mea- 
sured with Langmuir probes. The plasma uniformity of +/- 5% was 
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obtained in the measured region of 8 cm x 100 cm at the are cur- 
rent of 900 A. Hydrogen beams were extracted from a central area 
of 7 cm x 27 cm and ion species were measured by the Doppler 
shifted spectroscopy. The results show that the proton ratio be- 
came higher (1) at higher arc current, (2) at the magnetic field 
distributions which confine the electrons strongly and (3) at the 
magnetic field distribution in which the electrons orbits are far from 
the beam extraction region. The proton ratio of 93% was obtained 
in the case where the plasma uniformity was as good as +/- 5% in 
the area of 8 cm x 100 cm. The highest proton ratio of 95% was 
obtained with a strongly linked magnetic field distribution. (author). 


22272 (JAERI-M-91-016) Simulation analysis of JT-60 pel- 
let injection experiments. Shimizu, Katsuhiro (Japan Atomic 
Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Re- 
search Establishment); Yoshino, Ryuji; Kamada, Yutaka; Hirayama, 
Toshio. Japan Atomic Energy Research Inst., Tokyo (Japan). Feb 
1991. 42p. Order Number DE91790967. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The transport of pellet fuelled plasmas in JT-60 has been investi- 
gated with a predictive tokamak transport code. The inward pinch 
of ~0.2 m/sec at the half plasma radius and the reduced particle 
diffusion coefficient in the central region of 0.1 m/s are necessary 
to explain the peaked density profile observed in the pellet fuelled 
plasma. These particle transport properties yield the improved en- 
ergy confinement in the plasma with the strong particle source in 
the hot core region under the sawtooth suppression condition. The 
plasma current dependence of the improved stored energy can be 
explained by the assumption that the particle confinement is good 
within the q = 1 surface. (author). 


22273 (LA-UR-91-1210) KrF amplifier design issues and 
application to ICF system design. Sullivan, J.A.; Allen, G.R.; 
Berggren, R.R.; Czuchlewski, S.J.; Harris, D.B.; Jones, M.E.; 
Krohn, B.J.; Kurnit, N.A.; Leland, W.T.; Mansfield, C.; McLeod, J.; 
McCown, A.W.; McLeod, J.; Pendergrass, J.H.; Rose, E.A.; 
Rosocha, L.A.; Thomas, V.A. Los Alamos National Lab., NM (USA). 
[1991]. 36p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. (CONF-9104210-5: International Atomic 
Energy Agency (IAEA) technical committee meeting on drivers for 
inertial confinement fusion (ICF), Osaka (Japan), 15-19 Apr 1991). 
Order Number DE91013314. Source: OSTI; NTIS; GPO Dep. 

Los Alamos National Laboratory has assembled an array of ex- 
perimental and theoretical tools to optimize amplifier design for 
future KrF lasers. The next opportunity to exercise these tools is 
with the design of the second generation NIKE system under con- 
struction at the Naval Research Laboratory with the collaboration of 
Los Alamos National Laboratory. Major issues include laser 
physics (energy extraction in large modules with amplified sponta- 
neous emission) and diode performance and efficiency. High 
efficiency and low cost are increasingly important for larger future 
KrF amplifiers. In this paper we present our approach to amplifier 
scaling and discuss the more important design considerations for 
large KrF amplifiers. We point out where improvements in the fun- 
damental data base for KrF amplifiers could lead to increased 
confidence in performance predictions for large amplifiers, and we 
address the currently unresolved issues of anomalous absorption 
near line center and the possibility of diode instabilities for low 
impedance designs. Los Alamos has designed a 100-kJ KrF laser- 
fusion system for both direct- and indirect-drive target physics 
experiments using 60-kJ amplifier modules. The design of this sys- 
tem will be reviewed. 38 refs., 110 figs., 3 tabs. 


22274 (NIFS-50) 3dimensional simulation of dynamo 
eftect of reversed field pinch. Koide, Shinji. National Inst. for Fu- 
sion Science, Nagoya (Japan). Sep 1990. 30p. Order Number 
DE91790863. Source: OSTI; NTIS (US Sales Only); INIS. 

A non-linear numerical simulation of the dynamo effect of a re- 
versed field pinch (RFP) with finite beta is presented. It is shown 
that the m=-1, n=(9,10,11,....,19) modes cause the dynamo effect 
and sustain the field reversed configuration. The role of the m=0 
modes on the dynamo effect is carefully examined. Our simulation 
shows that the magnetic field fluctuation level scales as S—°? or 
S~—° in the range of 10° <S< 105, while Nebel, Caramana and 
Schnack obtained the fluctuation level is independent of S for a 
pressureless RFP plasma. (author). 
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22275 (NIFS-60) Electric field profile of CHS heliotron/ 
torsatron plasma with tangential neutral beam injection. Ida, 
K.; Yamada, H.; Iguchi, H.; Hidekuma, S.; Sanuki, H.; Yamazaki, K. 
National Inst. for Fusion Science, Nagoya (Japan). Oct 1990. 16p. 
Order Number DE91780333. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The radial electric field profiles derived from poloidal rotation ve- 
locity are compared with neoclassical estimates for a plateau 
regime plasma heated by tangentially injected neutral beam in 
CHS heliotron/torsatron device. The measured electric field (E,) is 
more negative than the neoclassical prediction especially near the 
plasma periphery. A gradient of radial electric field (S€,/dr) in this 
region is found to be more negative in the plasma with higher elec- 
tron density. Although the corresponding poloidal rotation velocity 
is too small to trigger the L/H transition, these negative E, and 
(5E,/d5r) are associated with a reduction of thermal electron conduc- 
tivity. (author). 


22276 (NIFS-65) A consistency analysis on the tokamak 
reactor plasmas. Fukuyama, A. (Okayama Univ. (Japan). School 
of Engineering); Itoh, S.-I.; Itoh, K. National Inst. for Fusion Sci- 
ence, Nagoya (Japan). Dec 1990. 24p. Order Number 
DE91790820. Source: OSTI; NTIS (US Sales Only); INIS. 

The parameter regime which simultaneously fulfills the various 
physics constraints are looked for in the case of ITER grade toka- 
maks. The consistency analysis code is applied. It is found that, if 
the energy confinement time reaches 1.6 times of the prediction of 
the L-mode scaling law, the Q-value of about 4 is possible for the 
full current drive operation at the input power Pj, of 100MW (Q is 
the ratio of fusion output and P;,,). In the ignition mode, where half 
of the current is inductively sustained, Q approaches to 15 for this 
circulating power. If only the L-mode is realized, Q is about 1.5 for 
Pi,2~100 MW. (author). 


22277 (NIFS—-67) Effects of a nonuniform open magnetic 
field on the plasma presheath. Sato, Kunihiro (Himeji Inst. of 
Tech., Hyogo (Japan)); Miyawaki, Fujio. National Inst. for Fusion 
Science, Nagoya (Japan). Jan 1991. 25p. Order Number 
DE91790823. Source: OSTI; NTIS (US Sales Only); INIS. 

Effects of a nonuniform magnetic field on the plasma presheath 
is numerically investigated using the plasma equation for a colli- 
sioniess plasma with a finite-temperature particle source. The 
present calculation confirms that analytical solutions previously 
published by the authors are available over a wide range of mirror 
ratio. Potential drop in the presheath, which considerably depends 
on both the magnetic strength profile and the spatial distribution of 
the particle source, is remarkably increased by applying an expand- 
ing magnetic field when plasma particles are generated in the inner 
part of the plasma. An effect of a nonuniform magnetic field on 
sheath formation is also discussed by using the calculated ion dis- 
tribution function. If the plasma equation has no singularity at the 
sheath edge, its solution satisfies the generalized Bohm criterion 
with the inequality sign in the expanding magnetic field. (author). 


22278 (NIFS-PROC-—2, pp. 141-150) Vortex associated with 
Rayleigh-Taylor instability in cylindrically stagnating targets. 
Sakagami, H. (Recruit Co. Ltd., Tokyo (Japan). Inst. for Supercom- 
puting Research); Nishihara, K. National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-8903180-: Workshop on struc- 
tures in confined plasmas, Nagoya (Japan), 13-16 Mar 1989). In 
Structures in confined plasmas: Proceedings of workshop of US- 
Japan joint institute for fusion theory program. 242p. Order 
Number DE91723415. Source: OSTI; NTIS (US Sales Only); INIS. 

The linear and nonlinear features of the Rayleigh-Taylor instabil- 
ity of the pusher-fuel contact surface of cylindrically stagnating 
targets were investigated through a series of simulations with two 
dimensional fluid code IMPACT2D. First of all, the linear grouth 
rates are shown as a function of mode numbers. The linear stability 
of the stagnation dynamics was investigated, assuming the cylindri- 
cal symmetric dynamics to be in self-similar motion, where the 
acceleration and the wavelength vary both in time and space. The 
linearized equation to space component was numerically solved as 
an eigenvalue problem. For a given eigenvalue, the temporal evo- 
lution of the perturbation was aiso numerically solved and it was 
found that the effective growth rate was in good agreement with 
simulation results. As nonlinear feature, the saturation amplitude of 





the exponential growth was evaluated by simulations and the free- 
falling phase was characterized with the vorticity induced by the 
Kelvin-Helmholts like instability. It was found that the vorticities ac- 
companying with the spike tips collide each other near the center 
of target and form the inner fluid jet to the outer side. (M.T.). 


22279 (NIFS-PROC-5) Symposium on development of in- 
tense pulsed particle beams and its applications. Yatsui, Kiyoshi 
(ed.) (Nagaoka Univ. of Technology, Niigata (Japan)). National Inst. 
for Fusion Science, Nagoya (Japan). Oct 1990. 128p. (CONF- 
9002185—: Symposium on development of intense pulsed particle 
beams and its applications, Nagoya (Japan), 20 Feb 1990). Order 
Number DE91780383. Source: OSTI; NTIS (US Sales Only); INIS. 

This issue is the collection of the papers presented at the titled 
meeting. The 11 of the presented papers are indexed individually. 
(J.P.N.). 


22280 (NRUMR-6798) Reduction of 3.9/2 emission trom 
laser-produced plasmas with broadwidth induced spatial inco- 
herence at 0.53 um. Peyser, T.A.; Manka, C.K.; Obenschain, 
S.P.; Kearney, K.J. Naval Research Lab., Washington, DC (USA). 
24 May 1991. 27p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract Al03-79DP40092. Order Number DE91012150. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Measurements of the 3u./2 emission from laser-irradiated targets 
at 0.53 4m were made at three angles over a wide range of laser 
bandwidths with and without induced spatial incoherence (ISI) ech- 
elons. The 3u,./2 emission was found to be correlated with hard 
x-rays but not Raman spectra suggesting that the 3u,/2 radiation 
was due to two plasmon decay. Reduction of both 3u./2 emission 
and the accompanying hard x-rays by ISI required five to ten times 
larger bandwidths than needed to suppress stimulated Raman 
scattering and stimulated Brilloin scattering. 36 refs., 6 figs. 


22281 (OEFZS-4573) Simulation of shutdown and storage 
conditions for activated carbon/TZM-Mo.41Re NET divertor 
components. Weimann, G.; Smid, |. O6¢sterreichisches 
Forschungszentrum Seibersdorf GmbH (Austria). Inst. fuer Energie- 
und Aniagentechnik. Apr 1991. 27p. Order Number DE91631158. 
Source: OSTI; NTIS (US Sales Only); INIS. 

After operation under thermonuclear conditions all plasma inter- 
active components of a fusion device will be activated due to 14 
MeV neutrons and thus will produce decay heat. The produced de- 
cay heat could heat up the divertor and possibly melt the braze 
joints. Calculations have been carried out to evaluate the overall 
activation and the produced decay heat of the divertor. The cooling 
provisions required for the time to remove the divertor elements 
from the fusion reactor as well as for the period of long term 
storage were estimated. Activated divertor plates of carbon/TZM- 
Mo.41Re will have to be stored in a shielded contro! area. By 
simulating dismantling operations the heat inventory of the divertor 
in situations after off-normal operation (e.g. LOCA) can be esti- 
mated. Forced cooling will be necessary in the case of a coolant 
tube failure as leakage or rupture. The current divertor design does 
not include considerations on single/double cooling circuits. It will 
be a matter of further investigation how to avoid excessive heatup 
under severe accident conditions with regard to the specific cooling 
system. (Authors, shortened by Quittner) 2 tabs., 16 figs., 5 refs. 


22282 (OH-85-80-K) Fusion Power Associates annual 
meeting: Trip report. Nickerson, S.B. Ontario Hydro, Toronto, ON 
(Canada). Research Center. Mar 1985. 19p. (CONF-850157-: 
Fusion Power Associates (FPA) symposium on the search for at- 
tractive fusion concepts, La Jolla, CA (USA), 31 Jan - 1 feb 1985). 
Order Number DE91631152. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Fusion Power Associates symposium, The Search for At- 
tractive Fusion Concepts’, was held January 31 - February 1 1985 
in La Jolla, California. The purpose of this meeting was to bring to- 
gether industry, university and government managers of the US 
fusion program to discuss the state of fusion development and the 
direction in which the program should be heading, given the cut- 
backs in the US fusion budget. There was a strong, minority 
opinion that until the best concept could be identified, the program 
should be broadly based. But there was also widespread criticism, 
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aimed mainly at the largest segment of the magnetic fusion pro- 
gram, the tokamak. It was felt by many that the tokamak would not 
develop into a reactor that would be attractive to a utility and there- 
fore should be phased out of the program. If the tokamak will 
indeed not lead to a commercial product then this meeting shows 
the US fusion program to be in a healthy state, despite the declin- 
ing budgets. 


22283 (ORNV/ER-0313/9) Fusion reactor materials semian- 
nual progress report for period ending September 30, 1990. 
Oak Ridge National Lab., TN (USA). Apr 1991. 336p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC05- 
840R21400. (ORNU/M-1389). Order Number DE91012984. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This is the ninth in series of semiannual technical progress re- 
ports on fusion reactor materials. This report combines research 
and development activities which were previously reported 
separately in the following technical progress reports: Alloy Devel- 
opment of Irradiation Performance; Damage Analysis and 
Fundamental Studies; and Special Purpose Materials. These activi- 
ties are concerned principally with the effects of the neutronic and 
chemical environment on the properties and performance of reactor 
materials; together they form one element of the overall materials 
program being conducted in support of the Magnetic Fusion En- 
ergy Program of the US Department of Energy. The other major 
element of the program is concerned with the interactions between 
reactor materials and the plasma and is reported separately. The 
Fusion Reactor Materials Program is a national effort involving sev- 
eral national laboratories, universities, and industries. The purpose 
of this series of reports is to provide a working technical record for 
the use of the program participants, and to provide a means of 
communicating the efforts of materials scientists to the rest of the 
fusion community, both nationally and worldwide. 


22284 Segmented saddle-shaped passive stabilization con- 
ductors for toroidal plasmas. Leuer, J.A. To Dept. of Energy. 3 
Nov 1989. USA Patent patent application 7-431,365. 24p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AA03-84SF00100. Order Number DE91011669. Source: OSTI; 
NTIS; GPO Dep. 

A large toroidal vacuum chamber for plasma generation and con- 
finement is lined with a toroidal blanket for shielding using modules 
segmented in the toroidal direction. To provide passive stabilization 
in the same manner as a conductive vacuum chamber wall, 
saddie-shaped conductor loops are provided on blanket modules 
centered on a midplane of the toroidal chamber with horizontal 
conductive bars above and below the midplane, and vertical con- 
ductive legs on opposite sides of each module to provide return 
current paths between the upper and lower horizontal conductive 
bars. The close proximity of the vertical legs provided on adjacent 
modules without making physical contact cancel the electromag- 
netic field of adjacent vertical legs. The conductive bars spaced 
equally above and below the midplane simulate toroidal conductive 
loops or hoops that are continuous, for vertical stabilization of the 
plasma even though they are actually segmented. 4 figs. 


22285 Low density cross-linked polymeric foams, and pro- 
cess for making. Cook, R.C.; Overturf, G.E. Ill. To Dept. of 
Energy. 27 Nov 1989. USA Patent patent application 7-441,483. 
30p. Sponsored by USDOE, Washington. DC (USA). DOE Contract 
W-7405-ENG-48. Order Number DE91011661. Source: OSTI; 
NTIS; GPO Dep. 

This invention relates to low density foams, and to a process for 
making them. More particularly, it relates to chemically pure, low 
density, cross-linked polymeric foams having cell sizes of no more 
than about 2 to 3 um in diameter and densities less than about 50 
mg/cm’. The invention also relates to fuel containers made from 
the foams. 2 figs. 


22286 Low density carbonized composite foams. Kong, 
Fung-Ming. To Dept. of Energy. 7 Dec 1989. USA Patent patent 
application 7-447.478. 30p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91011654. Source: OSTI; NTIS; GPO Dep. 
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A carbonized composite foam having a density less than about 
50 mg/cm® and individual cell sizes no greater than about 1 ym in 
diameter is described, and the process of making it. 3 figs. 


22287 (PNL-SA-19029) In-situ tritium recovery from Li,O 
irradiated under a large temperature gradient-BEATRIX-I! solid 

imen. Kurasawa, T. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan)); Slagle, O.D.; Hollenberg, G.W.; Verrall, 
R.A. Pacific Northwest Lab., Richland, WA (USA). May 1991. 22p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-910430-7: 93. annual meeting and ex- 
position of the American Ceramic Society (ACerS), Cincinnati, OH 
(USA), 28 Apr - 2 may 1991). Order Number DE91012879. 
Source: OSTI; NTIS; INIS; GPO Dep. 

BEATRIX-II is an in situ tritium recovery experiment to determine 
the tritium release characteristics of LioO in a fast neutron flux. A 
large diameter specimen of LizO has been irradiated under a steep 
temperature gradient to 4% burnup in a variety of sweep gas com- 
positions and flow rates. Decreasing the amount of hydrogen in the 
sweep gas decreases the tritium recovery rate by as much as a 
factor of two. During irradiation the temperature of the specimen 
has remained stable and the results suggest that Li2O is a viable 
fusion solid breeder material. 7 refs., 8 figs., 3 tabs. 


22288 (PNL-SA-19030) Irradiation experiment design for 
in-situ tritium recovery for Li2O and Li,Zr0,-BEATRIX-ll, Phase 
2. Slagle, O.D. (Pacific Northwest Lab., Richland, WA (USA)); 
Takahashi, T.; Sullivan, J.D.; Knight, R.C. Pacific Northwest Lab.., 
Richland, WA (USA). May 1991. 13p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 
910430-5: 93. annual meeting and exposition of the American 
Ceramic Society (ACerS), Cincinnati, OH (USA), 28 Apr - 2 may 
1991). Order Number DE91012878. Source: OSTI; NTIS; INIS; 
GPO Dep. 

BEATRIX-II is an irradiation experiment designed to study the in 
situ tritium release behavior from selected ceramic solid breeder 
materials. The second irradiation cycle of the experiment, Phase 2, 
will include a temperature change capsule with a ring specimen of 
Li2O and a temperature gradient capsule with Li2ZrO3 spheres. 
The temperature change capsule is designed to achieve tempera- 
tures in the range from 485 to 650°C while the temperature 
gradient capsule will include a temperature range from 450 to 
1200°C. The effect of specimen temperature, sweep gas composi- 
tion, and sweep gas flow rate on the tritium recovery behavior will 
be determined in a fast neutron flux to burnups of 8%. 15 rets., 8 
figs., 2 tabs. 


22289 (PPLK-R—48) Control of the magnetic configuration 
in the Heliotron-E device. Mizuuchi, T. (and others); Matsuura, 
H.; Komori, A. Kyoto Univ., Uji (Japan). Plasma Physics Lab. Jul 
1990. 19p. Order Number DE91790809. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The magnetic configuration of the Heliotron-E device was con- 
trolled by adding auxiliary toroidal and/or vertical fields. The 
changes in the plasma edge and the ‘divertor trace’ were experi- 
mentally studied by using a double probe, calorimeters, a thermal 
Li-beam probe and a laser Thomson scattering system. The varia- 
tion of the vacuum configuration was also confirmed by the 
‘stellarator diode method’ with a small hot cathode. It was found 
that the observed change in the edge region basically agreed with 
that expected from the line-tracing calculation. (author). 


22290 (PPPL-2751) The local density increment from an 
ablated deuterium pellet in the TFTR tokamak. Mansfield, D.K.; 
Janos, A.; Owens, D.K.; Schmidt, G.L.; Bell, M.G.; Cavallo, A.; 
Fredrickson, E.; Ramsey, A.T.; Taylor, G. Princeton Univ., NJ 
(USA). Plasma Physics Lab. May 1991. 14p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH03073. 
Order Number DE91012305. Source: OSTI; NTIS; INIS; GPO Dep. 

Details of the process by which ionized pellet ablatant increases 
the density in a tokamak have been observed for the first time. For 
mild ablation rates, this process is not simply diffusive. Instead, the 
ionized ablatant takes the form of a temporally symmetric pulse 
which propagates over large distances along magnetic field lines. 
This pulse has been observed both interferometrically and with an 
X-ray camera. These observations are not in qualitative agreement 
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with models which predict a step-like densification of the plasma by 
the pellet. 11 refs., 4 figs. 


22291 (PPPL-2758) Discharge cleaning on TFTR after 
boronization. Mueller, D.; Dylla, H.F.; LaMarche, P.H.; Bell, M.G.; 
Blanchard, W.; Bush, C.E.; Gentile, C.; Hawryluk, R.J.; Hill, K.W.; 
Janos, A.C.; Jobes, F.C; Owens, D.K.; Pearson, G.; Schivell, J.; 
Ulrickson, M.A.; Vannoy, C.; Wong, K.L. Princeton Univ., NJ 
(USA). Plasma Physics Lab. May 1991. 12p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH03073. 
Order Number DE91012310. Source: OSTI; NTIS; INIS; GPO Dep. 

At the beginning of the 1990 TFTR experimental run, after re- 
placement of POCO-AXF-5Q graphite tiles on the midplane of the 
bumper limiter by carbon fiber composite (CFC) tiles and prior to 
any Pulse Discharge Cleaning (PDC), boronization was pertormed. 
Boronization is the deposition of a layer of boron and carbon on 
the vacuum vessel! inner surface by a glow discharge in a dibo- 
rane, methane and helium mixture. The amount of discharge 
cleaning required after boronization was substantially reduced com- 
pared to that which was needed after previous openings when 
boronization was not done. Previously, after a major shutdown, 
about 10° low current (~20 kA) Taylor Discharge Cleaning (TDC) 
pulses were required before high current (~400 kA) aggressive 
Pulse Discharge Cleaning (PDC) pulses could be performed suc- 
cesstully. Aggressive PDC is used to heat the limiters from the 
vessel bakeout temperature of 150°C to 250°C for a period of sev- 
eral hours. Heating the limiters is important to increase the rate at 
which water is removed from the carbon limiter tiles. After 
boronization, the number of required TDC pulses was reduced to 
<5000. The number of aggressive PDC pulses required was ap- 
proximately unchanged. 14 refs., 1 tab. 


22292 (PPPL-2760) Tokamak error fields and locked 
modes. Reiman, A.; Monticello, D. Princeton Univ., NJ (USA). 
Plasma Physics Lab. May 1991. 22p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO02-76CH03073. Order 
Number DE91013457. Source: OSTI; NTIS; INIS; GPO Dep. 

The effects of externally applied, resonant magnetic field pertur- 
bations on tokamak plasmas are discussed. An analytical model 
assuming tokamak ordering and narrow islands clarifies the condi- 
tions under which error fields are amplified or diminished by self- 
consistent effects. A strong amplification of error fields near mar- 
ginal tearing stability is found to broaden the range of parameters 
over which deleterious tearing effects are seen. Three- dimensional 
numerical solutions indicate that saturated tearing mode island 
widths can be sensitive to the presence of small nonaxisymmetric 
perturbations. It is argued that the theoretical conclusions are con- 
sistent with observations in error compensation experiments, and 
are also consistent with observations of enhanced growth for 
locked modes. 19 rets., 17 figs. 


22293 (SAND-91-0102C) Progress in light ion fusion. 
Cook, D.L. Sandia National Labs., Albuquerque, NM (USA). [1991]. 
6p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910505-56: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conterence 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91012019. Source: OSTI; NTIS; GPO Dep. 

Advances in ion beam theory, diagnostics, and experiments in 
the past two years have enabled efficient generation of intense 
proton beams on PBFA Il, and focusing of the beam power to 5.4 
TWicm? averaged over the surface of a 6-mm-diameter target. Im- 
provements in the ion diode magnetic field uniformity and strength 
produced a proton beam with good azimuthal symmetry. The beam 
characteristics were diagnosed using conical targets in concert with 
inner-shell excitation x-ray cameras and ion pinhole cameras. 
Asymmetry was measured to be less than 15 percent, a level ade- 
quate for beginning ion deposition experiments. Initial studies of 
the beam/target interaction have begun with focused proton 
beams. Planar, conical, and cylindrical targets have been used in 
the experiments. These tests have provided information on ion 
beam power density, uniformity, and energy deposition. Substantial 
improvements in power density beyond the present level require a 
more magnetically stiff ion beam and lower ion divergence. Future 
applications of pulsed power based particle accelerators have been 
explored through conceptual studies. A conceptual design of a 





Laboratory Microfusion Facility driven by light ion beams has incor- 
porated line induction voltage adding, transit-time ion bunching, 
pulse shaping, and long-distance transport. The Light lon Beam 
Reactor Assessment (LIBRA) design effort has shown that a light 
ion driven energy producer can offer competitive electricity costs. 


22294 (UCRL-JC—104372-R1) Simulations of NOVA direct- 
drive hydrodynamics experiments: Revision 1. Weber, S.V,; 
Glendinning, S.G. Lawrence Livermore National Lab., CA (USA). 
15 Apr 1991. 27p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. (CONF-9104241-2-Rev.1: 21. an- 
nual’ anomalous absorption conference, Banff (Canada), 15-19 Apr 
1991). Order Number DE91012078. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Directly driven Rayleigh-Taylor instability growth experiments be- 
ing performed on NOVA have been simulated using the computer 
code, LASNEX. Foils with single-wavelength imposed surface per- 
turbations have been driven with a single beam of 0.53 yum light, 
employing smoothing by spectral dispersion (SSD). In addition to 
simulating foils with imposed surface perturbations, we have simu- 
lated flat foils driven by beams with time-dependent intensity 
modulation resulting from the NOVA implementation of SSD. These 
simulations show the development of large amplitude modulation of 
the target from residual intensity nonuniformities. Structure seeded 
by beam nonuniformity would overwhelm modulation resulting from 
imposed surface perturbations of sub-micron initial amplitude, but 
is predicted to develop sufficiently slowly that we expect to observe 
growth of perturbations with initial amplitudes of several microns. In 
other NOVA experiments, flat foils with an embedded brominated 
spectroscopic tracer layer are used in infer mass ablation rates. 
SSD drive is predicted to yield ablation rates in better agreement 
with 1-D simulations than drive from a beam with random phase 
plates (RPP) alone. Simulations of foils driven with RPP beams 
show enhanced ablation rates because modulation of the ablation 
front increases its surface area. Line emission from the seed is first 
seen at cold spots in the beam, which create protruding spikes at 
the ablation front. Simulation results will be compared with early 
experimental data. 5 refs., 14 figs. 


22295 (UCRL-JC—104397) Radiological analysis for Nova 
upgrade. Meier, W.R. (Schafer (Wy..\ Associates, Inc., Pleasanton, 
CA (USA)); Tobin, M.T.; Singh, } S. Lawrence Livermore National 
Lab., CA (USA). 20 Dec 19). 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
901007-69: 9. topical meeting on technology of fusion energy, 
Oak Brook, IL (USA), 7-11 Oct 1990). Order Number DE91012562. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Lawrence Livermore National Laboratory intends to upgrade 
the Nova Laser Facility to ~2 MJ of blue light. Our first step in en- 
suring strict adherence to environmental, safety, and health 
guidelines is to explore the radiological aspects of Nova Upgrade. 
The results of neutron activation and radiation dose calculations 
are presented for two different chamber designs: an aluminum 
chamber with a water blanket for shielding and a high purity, fiber- 
glass epoxy chamber. In addition to the activation of the chamber 
materials, we address the activation and resulting radiological haz- 
ards of the beam tubes, optical elements in the beam lines, 
concrete walls, aluminum space frame, and air surrounding the 
chamber. We report the peak prompt dose just outside the con- 
crete walis that surround the chamber. Tritium recovery and 
disposal techniques are also addressed. 9 refs., 6 figs., 1 tab. 


22296 (UCRL-JC—104973) High repetition rate pulser con- 
cepts for a recirculating linac HIF driver. Newton, M.; Reginato, 
L.; Yu, S. Lawrence Livermore National Lab., CA (USA). 4 Dec 
1990. 13p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. (CONF-901219-13: International sym- 
posium on heavy ion inertial fusion, Monterey, CA (USA), 3-6 Dec 
1990). Order Number DE91011920. Source: OSTI; NTIS; GPO 


Recently a study on recirculating induction linac drivers for HIF 
was initiated to address feasibility and cost. One of the major 
engineering issues associated with designing and building a recir- 
culating induction accelerator is the method used to drive the 
accelerating cells. High repetition rate pulsers (< 50 kHz) are 
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required to accelerate the ion beams in a recirculating scheme. Dif- 
ferent accelerating schemes have been evaluated to reduce cost 
and technical risk in the pulser design. This paper will describe the 
pulser requirements and the pulser concepts. The issues of cost, 
efficiency, and feasibility will be addressed. 6 refs., 2 tabs. 


22297 (UCRL-JC—104980) Heavy ion beam and reactor 
chamber interface design. Moir, R.W. Lawrence Livermore Na- 
tional Lab., CA (USA). 14 Dec 1990. 15p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
901219-15: International symposium on heavy ion inertial fusion, 
Monterey, CA (USA), 3-6 Dec 1990). Order Number DE91012090. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The design of the heavy-ion beam and the HYLIFE-II reactor 
chamber interface must provide final focusing quadruple triplets, 
neutron shielding, fast shutters, vapor condensation and pumping, 
thermal insulation, and blast resistant structures. The smallest half 
angle encompassing all beams striking the target might be +14° 
for an array of 4 x 4 beams or +9° if the four corner beams are 
eliminated, giving a 12-beam array. The target gain drops consid- 
erably from the 0° published values because of this finite angle. 
The assumed one-sided irradiation reduces the number of bending 
magnets. A 350-MJ yield might be achieved with a 6-MJ driver 
(gain of 58) (nominal 1000 MWe net power with a repetition rate of 
8 Hz). For either lower repetition rate or lower gain the yield must 
be increased by increasing the driver energy. The beam ports are 
protected from radiation by an array of vertical and horizontal, 
neutronically-thick, liquid jets. 6 refs., 7 figs. 


22298 (UCRL-JC—105105) Radio trequency and microwave 
plasma for optical thin film deposition. Otto, J. (Schott 
Glaswerke, Mainz (Germany, F.R.)); Paquet, V.; Kersten, R.T.; Et- 
zkorn, J.W.; Brusasco, R.M.; Britten, J.; Campbell, J.H.; Thorsness, 
J.B. Lawrence Livermore National Lab., CA (USA). 18 Oct 1990. 
14p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-48. (CONF-9007117—4: SPIE conference on mathe- 
matical imaging, San Diego, CA (USA), Jul 1990). Order Number 
DE91012081. Source: OSTI; NTIS; INIS; GPO Dep. 

For the next generation of fusion lasers reflecting mirrors with 
laser damage thresholds of at least 40 J/cm* for 10 ns laser 
pulses at 1.064 yum are needed. Up to now, no deposition 
technique has, been developed to produce such mirrors. Best R&D- 
values realized today are around 30 J/cm? for e-beam evaporated 
mirrors. R&D jon conventional e-beam coating processes over the 
last 10 years) has come up with marginal improvements in laser 
damage thresholds only. However, new technologies, like PICVD 
developed for the fabrication of ultra-low loss fiber preforms, seem 
to offer the potential to solve this problem. It is well known that 
fused silica produced by CVD processes can have laser damage 
threshokis as high as 80 J/cm*. However, the thickness of a single 
deposited film is in the um-range for most of the CVD processes 
used for preform manufacturing; since interference optics need 
films in theV4n range the use of preform-fabrication processes for 
the purpose of interference mirror fabrication is limited to a few 
plasma based CVD technologies, namely PCVD. Especially PICVD 
is a very powerful technology to fabricate thin film multilayers for 
interference mirrors, because this technique is able to produce 
films down to monolayer thickness with nearly perfect stoichiometry 
and morphology. in first and preliminary experiments the usual de- 
position in a circular tube at high temperatures has been used for 
simplicity. However, to produce large area high quality laser mirrors 
this principle know-how has to be transferred from circular to pla- 
nar geometry. Experiments showed, that there may be some 
limitations with respect to the homogeneity of a planar deposition 
using microwave excitation for the plasma. Therefore experiments 
have been performed in parallel with both RF and microwave exci- 
tation for comparison. In the following we will restrict ourselves to 
the description and discussions of the planar processes. 


22299 (UCRL-JC—105483) 3d and rz particle simulation of 
beams for heavy ion fusion: the WARP code. Friedman, A. 
(Lawrence Livermore National Lab., CA (USA)); Grote, D.P.; Calla- 
han, D.A.; Langdon, A.B.; Haber, |. Lawrence Livermore National 
Lab., CA (USA). 2 May 1991. 5p. by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
910505-179: 1991 institute of Electrical and Electronics Engineers 
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(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013243. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

WARP is an electrostatic particle-in-cell (PIC) code that is opti- 
mized for studies of space-charge-dominated beams. We use the 
code to understand a number of issues in HI accelerators and 
transport systems, including: drift-compression in the presence of 
misalignments, axial confinement, longitudinal stability, transport 
around bends, and thermal equilibration process. In this paper we 
describe the code architecture and numerical techniques employed 
to enhance efficiency. We then describe our new simple algorithm 
for following a beam around a bend, and recent results on bent- 
beam dynamics and transverse emittance evolution. Finally, we 
describe the code’s most recent feature, a general-lattice capability 
structured to preserve the efficiency of the particle advance, and 
present initial results using it. 8 refs., 2 figs. 


22300 (UCRL-JC—105704) X-ray fiducial foils. Alford, C.; 
Serduke, F.; Makowiecki, D.; Jankowski, A.; Wall, M. Lawrence Liv- 
ermore National Lab., CA (USA). 13 Mar 1991. 21p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-9104231—2: International conference on metallurgical coat- 
ings and thin films (ICMCTF), Waldorf, MD (USA), 22-26 Apr 1991). 
Order Number DE91011193. Source: OSTI; NTIS; GPO Dep. 

An x-ray spectrum from a laser fusion experiment was passed 
through an Al, Si, Y multilayer foil. The position of the absorption 
edges of the Al, Si, and Y was used to calibrate the x-ray energy 
spectrum recorded on photographic film. The foil consisted of 4000 
A of Al, 6000 A of Si and 4000 A of Y sputter deposited on a 1.5 
um thick Mylar® film. It was necessary to layer the structure in or- 
der to achieve the required mechanical strength and dimensional 
stability. The results include analysis of the x-ray energy spectrum 
and microstructural characterization of the foil using x-ray diffrac- 
tion and transmission electron microscopy. 


22301 (UCRL-JC—105806) Chamber propagation. Langdon, 
B. Lawrence Livermore National Lab., CA (USA). 16 Jan 1991. 8p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. (CONF-901219-16: International symposium on 
heavy ion inertial fusion, Monterey, CA (USA), 3-6 Dec 1990). Or- 
der Number DE91012787. Source: OSTI; NTIS; INIS; GPO Dep. 

Propagation of a heavy ion beam to the target appears possible 
under conditions thought to be realizable by several reactor de- 
signs. Beam quality at the lens is believed to provide adequate 
intensity at the target — but the beam must pass through chamber 
debris and its self fields along the way. This paper reviews present 
consensus on propagation modes and presents recent results on 
the effects of photoionization of the beam ions by thermal x-rays 
from the heated target. Ballistic propagation through very low den- 
sities is a conservative mode. The more-speculative self-pinched 
mode, at 1 to 10 Torr, offers reactor advantages and is being re- 
examined by others. 13 refs. 


22302 (UCRL-JC—106269) Development of third harmonic 
output beam diagnostics on Nova. Laumann, C.W.; Caird, J.A.; 
Smith, J.R.; Horton, R.L.; Nielsen, N.D. Lawrence Livermore Na- 
tional Lab., CA (USA). 3 May 1991. 12p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
910123-34: OE/LASE '91: 4th Society of Photo-Optical 
Instrumentation Engineers (SPIE) international symposium, Los An- 
geles, CA (USA), 20-25 Jan 1991). Order Number DE91013516. 
Source: OSTI; NTIS; GPO Dep. 

The Nova facility is a powerful Nd:glass laser system with ten 
74-cm diameter output beams. Primarily used for developing and 
evaluating inertial confinement fusion (ICF) targets and studying 
laser-matter interaction physics, the Nova laser routinely places 
over 30 kJ of 0.351 ym light on a fusion target in temporarily 
shaped nanosecond pulses. Improving ICF target performance re- 
quires precise control of the incident beam power at harmonic 
wavelengths. Optimal target performance demands balancing the 
harmonic power of Nova’s ten beams to less than +/-5% rms. Pre- 
cision multi-wavelength output beam diagnostics are currently 
under development for use in the Nova laser system. This diagnos- 
tic package will measure the energy, pulseshape, and near-field 
intensity distribution at wavelengths of 0.351 um, and 1.05 um. 2 
refs., 10 figs. 
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22303 (UCRL-JC—106271) Large growth Rayleigh-Taylor 
experiments on Nova. Remington, B.A.; Haan, S.W.; Glendinning, 
S.G.; Kilkenny, J.D.; Munro, D.H.; Wallace, R.J. Lawrence Liver- 
more National Lab., CA (USA). 22 Jan 1991. 19p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-910247-2: International conference on research trends in 
inertial confinement fusion, La Jolla, CA (USA), 4-6 Feb 1991). Or- 
der Number DE91012885. Source: OSTI; NTIS; GPO Dep. 

Large growth Rayleigh-Taylor (RT) experiments have been con- 
ducted by pulse-shaped radiative acceleration of fluorosilicone foils 
with 50 um wavelength initial surface perturbations. Foils with very 
small amplitude initial perturbations grow exponentially for much 
longer, and show growth factors of up to 60. From comparisons 
with 2-dimensional computer simulations, we estimate that the 
growth rate is approximately 60% of classical, the reduction at- 
tributed to ablative and gradient scale length stabilization. 


22304 (UCRL-JC—106786) Precision high-power solid-state 
laser diagnostics for target- irradiation studies and target- 
plane irradiation modeling. Wegner, P.J.; Henesian, M.A. 
Lawrence Livermore National Lab., CA (USA). 5 Mar 1991. 15p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. (CONF-910123-28: OE/LASE '91: 4th Society of 
Photo-Optical Instrumentation Engineers (SPIE) international sym- 
posium, Los Angeles, CA (USA), 20-25 Jan 1991). Order Number 
DE91012036. Source: OSTI; NTIS; GPO Dep. 

A 0.74-m aperture laser diagnostic system has been designed 
and built and is an operational part of target irradiation experiments 
being conducted at the Nova Two Beam facility at Lawrence Liver- 
more National Laboratory. These experiments examine the effects 
of laser beam conditioning on laser-plasrna interaction, and include 
the use of full-aperture (0.74-m diameter) distributed phase ele- 
ment optics for fundamentally altering the irradiance distribution at 
either the second or third harmonic wavelengths of the Nova 
Nd:Glass laser system. The two beam laser diagnostic system 
(TBLDS) provides the suite of laser diagnostics essential to inter- 
preting the results of these studies: 1. full-aperture energy 
measurement, 2. near-field imaging of planes up to 15 m ahead of 
the target chamber focusing lens, 3. far-field imaging of equivalent 
target planes within 5 mm on either side of ‘best focus’, 4. time- 
resolved power measurement using 10 to 20-ps resolution streak 
camera systems, 5. spectral measurement using a 1-m grating 
spectrometer with option for temporal streaking. The diagnostic is 
also equipped with a self referencing interferometer for measuring 
the wavefront at various near-field planes, however, this feature is 
still under activation. The diagnostic system can flexibly handle ei- 
ther the fundamental, second or third harmonic wavelengths on 
alternate laser pulses, and an energy range of 50 Joules/pulse to 
12.5 kJ/pulse. In this paper we discuss the design of the TBLDS, 
and present results from ongoing measurements of the Nova 
irradiance without wavefront modifications. We also discuss our nu- 
merical simulation techniques for modeling the laser irradiance at 
the target plane. 19 refs., 7 figs., 2 tabs. 
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22305 (DOE/ID/01570-T154) Math and science education 
programs from the idaho National Engineering Laboratory. EG 
and G Idaho, Inc., Idaho Falls, ID (USA). [1991]. 26p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC07- 
761D01570. (BP-631). Order Number DE91012903. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This booklet reviews math and science education programs at 
the Idaho National Engineering Laboratory (INEL). The programs 
can be categorized into six groups: teacher programs; science lab- 
oratories for students; student programs; education outreach 
programs; INEL Public Affairs Office; and programs for college fac- 
ulty and students. 
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Refer also to citation(s) 20224, 20226, 20228, 20331, 20338, 
20383, 20391, 20395, 20892, 21040, 21650, 21651, 22094, 22375 





22306 (AECL—9926(v.1), pp. 79-95) Training and retraining 
of personnel working at experimental reactors in compliance 
with quality assurance obligations. de Constenson, G. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)); Colmard, C.; Corre, J.; Breant, P. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.; International Atomic Energy Agency, Vienna (Austria). Mar 
1990. (In French). (CONF-891027-: International symposium on 
research reactor safety, operations and modifications, Chalk River 
(Canada), 23-27 Oct 1989). In Proceedings of the international 
symposium on research reactor safety operations and modifica- 
tions. 317p. Order Number DE91632039. Source: OSTI; NTIS 
(US Sales Only); INIS. 

At the Saclay site near Paris the Commissariat a I'Energie Atom- 
ique is operating three experimental reactors - OSIRIS (70 MW), 
ORPHEE (14 MW) and ISIS (700 kW). These reactors are run by 
operators and maintenance personnel under the direction of spe- 
cialized engineers. Operation is regulated by an official text which 
specifies that any facility head must have available the resources 
to ensure training of future staff before they are authorized to take 
up their posts, having first undergone a test of their behaviour and 
knowledge. The Saclay Reactor Service instituted procedures four 
years ago which defined the rules concerning recruitment, training, 
retraining, and authorization of various staff members, placing par- 
ticular emphasis on permanent staff. Training and retraining of 
personnel is done in collaboration with the National Institute for Nu- 
clear Science and Technology at Saclay, which awards an official 
diploma for a course on nuclear reactor control and instrumentation, 
with the Grenoble Technological Simulation and Training Centre, 
and with the Training Service of the Saclay Nuclear Centre. 


22307 (AECL-—9926(v.3), pp. 1114-1121) A recommendation 
of the National Board tor Atomic Safety and Radiation Protec- 
tion tor the appointment of Nuclear Satety Control Officers for 
research reactors. Adier, B. (Staatliches Amt fuer Atomsicherheit 
und Strahlenschutz, Berlin (Germany, F.R.)). Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.; International Atomic Energy Agency, Vienna (Austria). Mar 
1990. (CONF-891027-—: International symposium on research reac- 
tor safety, operations and modifications, Chalk River (Canada), 
23-27 Oct 1989). In Proceedings of the international symposium on 
research reactor safety operations and modifications. 610p. Order 
Number DE91003108. Source: OSTI; NTIS (US Sales Only); INIS. 

The Ordinance on the Implementation of Atomic Safety and Ra- 
diation Protection of the GDR requires that the managers of plants 
where nuclear facilities are operated appoint Control Officers for 
the fieids of radiation protection, nuclear safety, physical protection, 
and accounting for and control of nuciear materials. The Control 
Officers are staff members of the operating organization but their 
appointment is subject to approval by the National Board and re- 
quires adequate qualification. The main task of the Control Officers 
as specialists is to give advice to the plant manager who retains 
responsibility for the safety of nuclear facilities, and to verify on his 
behalf that all requirements within their competence are met by the 
operating group. For this reason the Control Officer has to be ab- 
solutely independent of the head of the operating group. To enable 
the Control Officers to accomplish all necessary control activities 
and to guarantee independence from the head of the operating 
group, the plant manager has to establish adequate regulations of 
operation. As a pattern for such regulations the National Board has 
issued a Recommendation for the Appointment of Nuclear Safety 
Control Officers for Research Reactors, which provides a compre- 
hensive survey of the requisite qualification features as well as the 
duties and rights of these Control Officers. This recommendation 
will be dealt with in the presentation. 


22308 (ANL/CP-71008) Regional evacuation planning us- 
ing computer simulation: Promise and pittalls. Newsom. D.E. 
(Argonne National Lab., IL (USA)); Beriwal, M. Argonne National 
Lab., IL (USA). [1991]. 6p. Sponsored by Federal Emergency Man- 
agement Agency, Washington, DC (USA). DOE Contract 
W-31109-ENG-38. (CONF-910128—4: Society for Computer Simu- 
lation western multiconference, Anaheim, CA (USA), 23-25 Jan 
1991). Order Number DE91011847. Source: OSTI; NTIS; GPO 
Dep. 
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Computer simulation has long been used as a tool in the plan- 
ning of vehicular evacuation of predetermined areas. Recent 
enhancements of the Federal Emergency Management Agency's 
(FEMA's) Integrated Emergency Management information System 
(IEMIS) enable planners to apply a dynamic evacuation model to 
areas that may be determined on an ad hoc basis or by hazards 
whose location is not fixed, such as natural disasters. The regional 
evacuation analysis capability of IEMIS features map-based defini- 
tion by the user of the area to be evacuated; map-based selection 
by the user of destinations and capacities; attribute-based selection 
by the user of classes of roadways to be included in the network: 
automated construction of a first cut network configuration; and au- 
tomated calculation of vehicle loading rates onto the network, 
based on historic loading rate data from hurricane evacuations. At 
present the usefulness of this capability is limited by assumptions 
which are built into the model. Some user effort is required to cor- 
rect these assumptions; but, the model facilitates some corrections 
by enabling the user to perform them graphically. The paper dis- 
cusses the potential usefulness of this system to evacuation 
planners, problems that the user must address, and areas where 
improvement and additional research are needed. 


22309 (CNEA-NT-7/89) Annual report 1987 Materials De- 
partment. Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). 1989. 169p. (In Spanish). Order Number DE91632240. 
Source: OST!; NTIS (US Sales Only); INIS. 

Review of the activities performed by the Materials Department 
of the National Atomica Energy Commission of the Argentine Re- 
public during the year 1987. The Department provides services and 
assistance in all matters related to metallography and special tech- 
niques, corrosion and materials’ transport, transport phenomena, 
casting and solidification, damage by radiation, thermomechanical 
treatments, mechanical properties, fatigue and fracture, multina- 
tional project of research and development in materials, VIl course 
on metallurgy and technology of materials. Likewise, information on 
the Materials Department's staff, its publications, projects and 
agreements, seminars, courses and conferences during 1987 is in- 
cluded. 


22310 (CNEA-NT-11/88) Progress report 1986/1987 Basic 
Research Department. Comision Nacional de Energia Atomica, 
San Carlos de Bariloche (Argentina). Dept. de Investigacion Ba- 
sica. 1988. 149p. (In Spanish). Order Number DE91632236. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Spanish version of CNEA-NT—14/88. Abstract included in English 
version. 

Short Communication 


22311 (CNEA-NT-—14/88) Progress report 1966-1987 Basic 
Research Department. Comision Nacional de Energia Atomica, 
San Carlos de Bariloche (Argentina). Dept. de Investigacion Ba- 
sica. 1988. 159p. Order Number DE91632237. Source: OSTI; 
NTIS (US Sales Only); INIS. 

English version of CNEA-NT-—14/88. Abstract enclosed covers 
Spanish and English versions. 

A report is presented of the activities performed by the Basic Re- 
search Department of the Bariloche Atomic Center during the 
period 1986-1987. In this report, works on different subjects related 
to physics are grouped: atomic collisions, low temperatures, mag- 
netic resonance, metals, neutrons and reactors and theoretical 
physics (computational, elementary particles, nuclear physics and 
solid states). In addition, Appendix | and II regarding the staff and 
visiting scientists, respectively, and publications and conferences 
are included. 


22312 (CNEA-NT-15/88) Progress report 1986-1987 Depart- 
ment of Physics. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). 1988. 204p. Order Number DE91632238. 
Source: OSTI; NTIS (US Sales Only); INIS. 

English version of CNEA-NT-16/88. Abstract enclosed covers 
Spanish and English versions. 

This progress report 1986-1987 deals with the first two years op- 
eration of the TANDAR electrostatic accelerator and also describes 
the research work in the following fields: nuclear physics (nuclear 
Structure, nuclear reactions, intermediate energies, applied nuclear 
physics); solid state physics (crysiallography and phase transitions, 
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Mossbauer spectroscopy, condensed matter theory, crystals 
growth, instrumentation); atomic physics and computational 
physics. Finally, the staff, a list of publications and activities related 
to international agencies is included. 


22313 (CNEA-NT-—16/88) Progress report 1986-1987 Depart- 
ment of Physics. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). 1988. 238p. (In Spanish). Order Number 
DE91632239. Source: OSTI; NTIS (US Sales Only); INIS. 

Spanish version of CNEA-NT—15/88. Abstract included in English 
version. 

Short Communication 


22314 (DOE/DP/48058-T4) Why engineers must know and 
manage organizational culture. Kurstedt, H.A. Jr.; Mallak, L.A.; 
Howard, E.M.; Kurstedt, P.S. Virginia Polytechnic Inst. and State 
Univ., Blacksburg, VA (USA). [1990]. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-88DP48058. Order 
Number DE91012425. Source: OSTI; NTIS; GPO Dep. 

The engineering manager's success is being judged more and 
more on qualitative measures concerning the human elements of 
their work. These new measures require engineers to become as 
skilled and at ease with the tools, methods, and techniques for 
qualitative issues as they are with more traditional quantitative 
tools, methods, and techniques. To achieve success toward these 
qualitative measures demands nothing short of a new way of think- 
ing, indeed a new culture embodying new values and traditions. 
Engineering managers must use culture change mechanisms along 
with their other management tools so they can better understand 
and manage culture. They must view concepts such as just-in-time, 
total quality management, and continuous performance improve- 
ment as integral to culture change efforts — these concepts and 
corresponding programs require an underlying culture to create an 
environment for change. Engineers who want to manage and 
change culture and communicate these changes must become 
comfortable with hoopla and symbolism to add drama and life to 
their words and plans. Engineers must understand the elements of 
cukure, become effective communicators, and master the tools, 
methods, and techniques of culture change. 15 refs., 4 figs. 


22315 (DOE/DP/48058-T6) Experience in designing and 
using @ flat structure in a multi-project research organization. 
Kurstedt, H.A. Jr.; Gardner, E.J.; Hindman, T.B. Jr. Virginia Poly- 
technic Inst. and State Univ., Blacksburg, VA (USA). [1990]. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-88DP48058. Order Number DE91012427. Source: OSTI; 
NTIS; GPO Dep. 

In early 1986, the organization of the Management Systems Lab- 
oratories (MSL) was changed from a standard matrix to a flat 
organization. The flat organization contributed more negative influ- 
ences on the organization and its goals than positive ones. One 
year later, the flat organization was changed to a standard hierar- 
chy and most negative influences were overcome. Before, during, 
and after the flat organization, MSL saw significant growth in fund- 
ing and in its resource needs. This paper is an account of an 
experience with a type of flat organization, why we changed to that 
organization, what worked and what didn't, why we changed away 
from that organization, what we learned from the experience, and 
what we would recommend for research organizations considering 
flat organizations. The authors include the founder and director of 
MSL, a senior manager during the experience who _ informally 
served as historian, and a manager in the organization that spon- 
sored much of MSL’s research during MSL's experience with a flat 
organization. 1 fig. 


22316 


(DOE/DP/48058-T8) Satistying stakeholders for suc- 
cessful project management. Mallak, L.A. (Virginia Polytechnic 
Inst. and State Univ., Blacksburg, VA (USA). Management Systems 
Labs.): Kurstedt, H.A. Jr.; Patzak, G.R. Virginia Polytechnic Inst. 
and State Univ., Blacksburg, VA (USA). Management Systems 
Labs. Mar 1991. 12p. Sponsored by USDOE, Washington, DC 


(USA). DOE Contract FG02-88DP48058. 
DE91012413. Source: OSTI: NTIS; GPO Dep. 

Successful project management has been defined as balancing 
the triangle of the cost, schedule, and quality criteria. For example, 
if the project manager must meet a tighter schedule, he or she 
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must know the effect on specifications and/or cost. Except in cases 
of greater efficiency, the specifications must relax and/or the cost 
must increase. This classical triangle applies to all levels of man- 
agement, including program management. Today, successful 
project management cannot be secured by meeting just these three 
traditional criteria. We must meet the cost, schedule, and quality 
criteria and, in doing so, we must satisfy the stakeholders of the 
project. Why are stakeholders now an issue? Haven't project man- 
agers always had to contend with stakeholders? I'll address why 
stakeholders have risen in visibility, power, and influence in project 
management. To satisfy our stakeholders, we must know who they 
are. I'll identify categories of stakeholders, identify their main inter- 
ests, assess the power of each category, locate the channels this 
power is exercised through, design ways to address stakeholder 
expectations, and discuss how stakeholder satisfaction strategy 
can be implemented in project management. | argue that satisfying 
stakeholders is a compromise. Stakeholder satisfaction relies on in- 
formation about the three success criteria plus assurances on data 
and information accuracy and reliability (and also assurances past 
problems have been fixed and reoccurrence minimized). Project 
managers will dramatically increase their potential to manage pro- 
jects successfully if they understand who their stakeholders are, 
each stakehoker’s agenda, stakeholder power and how it’s used, 
how to satisfy stakeholders, and ways to actively and sincerely 
seek and address stakeholder concerns. 8 refs., 1 fig. 


22317 (DOE/DP/48058-T9) Structured meeting techniques 
identify emergency management issues practitioners really 
want to see addressed. Ruberg, G.E.; Keeling, J.F. Ill. Virginia 
Polytechnic Inst. and State Univ., Blacksburg, VA (USA). Manage- 
ment Systems Labs. Feb 1991. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-88DP48058 ;FCO6- 
87CH10343. Order Number DE91012414. Source: OSTI; NTIS; 
GPO Dep. 

Emergency Management (EM) researchers need a proactive and 
systematic approach for obtaining research topics practitioners re- 
ally want to see addressed. Because of the inter-disciplinary nature 
of EM, traditional research hasn’t provided practitioners with the 
information and management tools they can readily use. Further- 
more, because historically EM _ practitioners haven't been 
academically oriented, they haven’t been inclined to make use of 
the research provided. We feel this is changing as evidenced by 
such activities as an increased emphasis on professional standards 
and training: one example is the National Coordinating Council on 
Emergency Management's project to develop professional stan- 
dards for emergency managers. Our method adds another link to 
the connection between research and practice to better meet the 
needs of emergency managers. The primary purpose of this paper 
is to introduce three structured meeting techniques that can be 
used to determine EM issues practitioners really want to see ad- 
dressed. The secondary purpose is to list the benefits of using 
these techniques and provide recommendations for research based 
on three applications of the techniques. 7 refs. 


22318 (DOE/DP/48058-T11) A selection tool for choosing 
the best participative problem-solving technique. Keeling, J.F. 
lll; Kurstedt, H.A. Jr.; Hughes, J.E. Virginia Polytechnic Inst. and 
State Univ., Blacksburg, VA (USA). Management Systems Labs. 
[1990]. 3p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG02-88DP48058. Order Number DE91012421. Source: 
OSTI; NTIS; GPO Dep. 

The primary purpose of this paper is to provide managers and 
group facilitators with a tool for selecting the best technique(s) to 
help a group solve a problem. The selection tool was created by 
matching available techniques to problem component examples us- 
ing a contour map. The secondary purpose is to: (1) describe (by 
example) three components of a problem that requires a group to 
solve, and (2) describe available techniques for group problem 
solving. 


22319 (DOE/DP/48058-T14) Managing the shift to a pro- 
ductivity and quality culture. Mallak, L.A.; Kurstedt, H.A. Jr.; 
Welch, K.A.; Geller, E.S.; Kurstedt, P.S. Virginia Polytechnic Inst. 
and State Univ., Blacksburg, VA (USA). [1991]. 8p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG02-88DP48058. 
Order Number DE91012418. Source: OSTI; NTIS; GPO Dep. 





Managers can exploit the similarities of culture management and 
efforts to improve productivity and quality because they both rely 
on values and traditions. Both are continuous, valve-driven pro- 
cesses requiring daily monitoring and evaluation. And both demand 
strong effective leadership and commitment from all employees. 
We must shift from organizations that strive for productivity and 
quality in their final products and services to organizations that 
value productivity and quality as part of their culture and build 
these into their processes. Organizations need to adopt the values 
and traditions surrounding good productivity and quality so produc- 
tivity and quality become the norm-the core supporting daily 
decisions. A strong, supportive culture guides decision making at 
lower levels in the organization by clearly communicating the ex- 
pectations. Work can then proceed with fewer interruptions, with 
workers becoming empowered, and with managers having more 
time to manage. We offer several approaches and techniques for 
achieving a productivity and quality culture. They are (1) continu- 
ously improve productivity and quality, (2) build productivity and 
quality into your culture, (3) collect culture change evidence, (4) 
link your efforts to a comprehensive plan, and (5) build strong, ef- 
fective leadership. Consistent application of these approaches and 
techniques will help managers forge new cultures that value pro- 
ductivity and quality and work for continuous improvement. 8 refs. 


22320 (DOE/IG—-0010/7) Annual wok plan for FY 1991. US- 
DOE Office of Inspector General, Washington, DC (USA). Office of 
Assistant Inspector General for Audits. 30 Sep 1990. 65p. Spon- 
sored by USDOE, Washington, DC (USA). Source: OST! (Free of 
Charge). 

The Office of Inspector General (OIG) has an overall mission to 
prevent and detect fraud, waste, and mismanagement in Depart- 
ment of Energy (DOE) programs. As part of its responsibility in 
accomplishing its mission, the DOE Office of Audits publishes an 
“Annual Work Plan” in September of each year. The prime focus of 
the plan is to identify opportunities for audits to enhance the effec- 
tiveness, efficiency, and integrity of the DOE's programs and 
operations. Through this plan, we are able to maximize the effec- 
tiveness of our resources and to avoid duplicating audit coverage 
being provided by other audit groups, such as the US General Ac- 
counting Office (GAO) to US Department of Energy programs. This 
report covers the OIG annual work pian for fiscal year 1991. Major 
program areas are discussed individually. 


22321 (DOE/WIPP-89-013-Rev.1) WIPP Project Records 
Management Handbook: Revision 1. Westinghouse Electric 
Corp., Carlsbad, NM (USA). Waste Isolation Div. Jan 1991. 484p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-86AL31950. Order Number DE91008623. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP) Records Management 
Handbook provides the WIPP Project Records Management per- 
sonnel with a tool to use to fulfill the requirements of the WIPP 
Records Program and direct their actions in the important area of 
records management. The handbook describes the various project 
areas involved in records management, and how they function. 
The handbook provides the requirements for Record Coordinators 
and Master Record Center (MRC) personnel to follow in the normal 
course of file management, records scheduling, records turnover, 
records disposition, and records retrieval. More importantly, the 
handbook provides a single reference which encompasses the pro- 
cedures set fourth in DOE Order 1324.2A, “Records Disposition” 
ASME NQA-1, “Quality Assurance Program Requirements for Nu- 
clear Facilities” and DOE-AL 5700.6B, “General Operations Quality 
Assurance.” These documents dictate how an efficient system of 
records management will be achieved on the WIPP Project. 


22322 (EGG-M-90540) The human side of value engineer- 
ing. Wixson, J.; Heydt, H.J. EG and G Idaho, Inc., Idaho Falls, ID 
(USA). [1991]. 11p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO7-761D01570. (CONF-9105167—2: SAVE 
international conference, Kansas City, MO (USA), May 1991). Or- 
der Number DE91012817. Source: OSTI; NTIS; GPO Dep. 

This paper addresses people, pride and performance and their 
interrelationship with the Value Engineering (VE) technique. It ex- 
plores the importance of people for the successful application of 
the technique. It discusses leadership skills, verbal and non-verbal 
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communication, team member recognition and participation, knowl- 
edge of right and left brain characteristics and the part each play in 
the job plan leading to the successful integration of philosophy and 
techniques to creat change and improve performance. 14 refs., 2 
figs. 


22323 (EGG-M-91221) Accelerated learning approaches 
for maintenance training. Erickson, E.J. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). [1991]. 13p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC07-761D01570. (CONF- 
9104135-5: 9. symposium on the training of nuclear facility 
personnel, Denver, CO (USA), 14-18 Apr 1991). Order Number 
DE91012732. Source: OSTI; NTIS; GPO Dep. 

As a training tool, Accelerated Learning techniques have been in 
use since 1956. Trainers from a variety of applications and 
disciplines have found success in using Accelerated Learning ap- 
proaches, such as training aids, positive affirmations, memory aids, 
room arrangement, color patterns, and music. Some have thought 
that maintenance training and Accelerated Learning have nothing 
in common. Recent training applications by industry and education 
of Accelerated Leaming are proving very successful by several 
standards. This paper cites available resource examples and chal- 
lenges maintenance trainers to adopt new ideas and concepts to 
accelerate learning in all training setting. 7 refs. 


22324 (IAEA-TECDOC-596) Reviewing operational experi- 
ence feedback: Supplementary guidance and reference 
material for IAEA Operational Satety Review Teams (OSARTs). 
International Atomic Energy Agency, Vienna (Austria). Apr 1991. 
155p. Order Number DE91633931. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The purpose of this document is to provide detailed supplemen- 
tary guidance to OSART experts to aid in the evaluation of 
operational experience feedback (OEF) programmes at nuclear 
power plants. The document begins by describing the objectives of 
an OEF programme. It goes on to indicate preparatory work and 
investigatory guidance for the expert. Section 5 describes attributes 
of an excellent OEF programme. Appended to these guidelines are 
examples of OEF documents from various plants. These are 
intended to help the expert by demonstrating the actual implemen- 
tation of OEF in practice. These guidelines are in no way intended 
to conflict with existing national regulations and rules. A compre- 
hensive OEF programme, as described in Section 2, would be 
impossible to evaluated in detail in the amount of time typically al- 
located for assessing OEF in an OSART review. The expert must 
use his or her time wisely by concentrating on those areas that ap- 
pear to be the weakest. 


22325 (IJS-P-303) Annual Report of the Jozef Stefan insti- 
tute tor 1989. Gams, M. (ed.). Institut Jozef Stefan, Ljubljana 
(Yugoslavia). May 1990. 176p. (in Slovenian). Order Number 
DE91633950. Source: OSTI; NTIS (US Sales Only); INIS. 

This report presents the main features of the Josef Stefan Insti- 
tute work in the course of the year 1989. The research projects 
and activities of the Institute are described in detail in the following 
fields: physics (theoretical, nuclear, condensed matter, thin films 
and surfaces, solid states and reactor physics), chemistry (nuclear, 
physical, analytical, high temperature, fluorine chemistry, ceramics 
and biochemistry), electronics (automation, biocybernetics, 
robotics, computer science and information science, energy pro- 
cess control and professional electronics), reactor enineering and 
safety, and applied mathematics, and many interdisciplinary pro- 
jects resulting from these fields. Special attention is paid to those 
fields and programmes which are important to the growth and de- 
velopment of the national economy. In addition, the operational 
structure of the Institute and its budget are also mentioned. The 
document contains a list of the project titles which the Institute co- 
ordinates. There is another list of printed material (journal articles, 
thesis, conference papers, etc.) written by researchers of the Insti- 
tute. (Z.Z.) 151 refs.; 69 figs., 8 tabs. 


22326 (NEI-SE-58) Activity report: July 1989 - June 1990. 
Linkoeping Univ. (Sweden). Dept. of Physics and Measurement 
Technology. Nov 1990. 112p. Order Number DE91633951. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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The Department of Physics and Measurement Technology, Biol- 
ogy and Chemistry (IFM) presents every year a progress report 
containing a brief description of activities in research and education 
within the department. The report is intended as an information for 
colleagues and institutions. The present report contains activities 
for the academic year July 1989 to June 1990. 


22327 (ORNL/TM-11805) Maintenance Management De- 
partment annual work plan, FY 1991. Keller, D.N. Oak Ridge 
National Lab., TN (USA). Mar 1991. 9p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO5-840R21400. Order 
Number DE91012857. Source: OSTI; NTIS; GPO Dep. 

The Instrumentation and Controls Division's Maintenance Man- 
agement Department (MMD) provides maintenance services in the 
areas of fabrication, modification, installation, calibration, operation, 
repair, and preventive maintenance of instruments and other re- 
lated equipment. The MMD annual work plan is dependent on the 
programmatic activities of the laboratory. As laboratory funding allo- 
cations and priorities change, the activities of the department must 
adapt to provide flexible programmatic support as needed. 1 tab. 


22328 (PNL-MA-70) Quality Assurance Manual. Shaub, 
R.L.; Ryder, D.E. Pacific Northwest Lab., Richland, WA (USA). Apr 
1991. 72p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC06-76RL01830. Order Number DE91012618. Source: 
OSTI; NTIS; GPO Dep. 

In order to provide clients with quality products and services, Pa- 
cific Northwest Laboratory (PNL) has established and implemented 
a formal quality assurance program. These management controls 
are documented in this manual (PNL-MA-70) and its accompanying 
standards and procedures. The QA Program meets the basic re- 
quirements and supplements of ANSI/ASME NQA-1-1986 Edition, 
Quality Assurance Program Requirements for Nuclear Facilities, 
except as noted in specific sections of this manual. This manual 
provides topical requirements and an overview of the administrative 
procedures that apply to Impact Level | and Il projects and activi- 
ties. 


22329 (PNL-SA—18687) Human factors analysis of plans 
and procedures. Wilhelmi, L. Pacific Northwest Lab., Richland, 
WA (USA). Apr 1991. 9p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC06-76RL01830. (CONF-910434-6: 3. top- 
ical meeting on emergency preparedness and response, Chicago, 
IL (USA), 16-19 Apr 1991). Order Number DE91012613. Source: 
OSTI; NTIS; GPO Dep. 

The study of comprehension and retention of print material is a 
part of what writers call human factors. Some human factors are 
common knowledge to writers of plans and procedures, but many 
are not. Federal orders provide some guidance, but that guidance 
is usually limited to content or order of presentation and does not 
include style. Style is important in influencing understanding and 
remembering the content. A writing style that helps produce clear, 
easily understood plans and procedures is always valuable but it is 
particularly important for radiological emergency response docu- 
ments. The procedures are often referred to during emergencies 
when the emergency staff is under stress and sometimes fatigued 
by extended work days. The purpose of this paper is to explore 
some of the human factors (format, sequence of topics, and writing 
style) that should be considered to make plans and procedures 
more easily used, understood, and remembered. 


22330 (RISO-R-583) Optics and Fluid Dynamics Depart- 
ment. Annual progress report 1 January - 31 December 1990. 
Juul Rasmussen, J.; Hanson, S.G. (eds.). Risoe National Lab., 
Roskilde (Denmark). Optics and Fiuid Dynamics Dept. Feb 1991. 
48p. Order Number DE91633952. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Research in the Optics and Fluid Dynamics Department covers 
plasma physics, fluid dynamics, optics, and neural networks. 
Plasma physics is concentrated on basic investigations with rele- 
vance to fusion plasmas. Both theoretical and experimental work 
has been performed. Pellet injection systems have been developed. 
Within the area of fluid dynamics spectral models for studying the 
dynamcis of coherent structures have been developed. Optical di- 
agnostic methods based on quasi-elastic light scattering have been 
developed. Beam propagation in random and nonlinear media has 
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been investigated. Spatial and temporal processing schemes, es- 
pecially for pattern recognition, have been investigated. (author). 


22331 (UCRL-JC—107129) VE at Scope Time (VEST): Three 
construction examples. Sperling, R.B. Lawrence Livermore Na- 
tional Lab., CA (USA). Apr 1991. 12p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
9105167—1: SAVE international conference, Kansas City, MO 
(USA), May 1991). Order Number DE91011715. Source: OSTI; 
NTIS; GPO Dep. 

“Value Engineering at Scope Time (VEST)” was published in 
Value World, January-February-March 1991. That article describes 
VEST as a four-phase process utilizing the “heart” of VE methodol- 
ogy, which is designed to be used with members of construction 
design teams to help them focus on the scope of work by doing 
cost modeling, function analysis, brainstorming and evaluation of 
ideas. With minimal training designers, architects anc engineers 
can become energized to find creative design solutions and learn 
an effective, synergistic team approach to facilities design projects 
using VEST. If time is available, the team can begin the develop- 
ment of some higher ranked ideas into preliminary proposals. This 
paper is an expansion of that article, adding a brief section on 
training and presenting three examples of VEST on construction 
projects at a federally-funded research Laboratory. 
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Refer also to citation(s) 19405, 19523, 19574, 19708, 19711, 
19738, 19762, 19798, 19832, 19906, 19907, 19923, 19936, 20010, 
20049, 20066, 20068, 20069, 20073, 20077, 20091, 20110, 20200, 
20211, 20213, 20217, 20221, 20254, 20255, 20290, 20356, 20375, 
20377, 20380, 20395, 20434, 20456, 20464, 20468, 20471, 20473, 
20475, 20648, 20667, 20713, 20722, 20745, 20879, 21031, 21033, 
21034, 21054, 21056, 21058, 21064, 21071, 21122, 21149, 21179, 
21182, 21208, 21211, 21212, 21219, 21254, 21298, 21313, 21315, 
21331, 21334, 21335, 21344, 21350, 21362, 21387, 21406, 21449, 


21460, 21462, 21483, 21489, 21526, 21528, 21561, 21577, 21591, 
21592, 21599, 21620, 21655, 21702, 21830, 21832, 21839, 21843, 
21846, 21857, 21877, 21880, 21889, 21890, 22014, 22019, 22041, 
22139, 22247, 22299, 22379, 22380, 22384 


22332 (ANL-91/16) Research in mathematics and computer 
science at Argonne, September 1989-February 1991. Pieper, 
G.W. Argonne National Lab., IL (USA). Mar 1991. 69p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-31109-ENG- 
38. Order Number DE91012989. Source: OSTI; NTIS; GPO Dep. 

This report reviews the research activities in the Mathematics 
and Computer Science Division at Argonne National Laboratory for 
the period September 1989 through February 1991. The body of 
the report gives a brief look at the MCS staff and the research fa- 
cilities and then discusses the diverse research projects carried out 
in the division. Projects funded by non-DOE sources are also dis- 
cussed, and new technology transfer activities are described. 
Further information on staff, visitors, workshops, and seminars is 
found in the appendixes. 


22333 (ANUMCS-TM-148) Utilities for building and opti- 
mizing @ computational graph for algorithmic decomposition. 
Bischof, C.; Hu, J. Argonne National Lab., IL (USA). Apr 1991. 27p. 
Sponsored by USDOE, Washington, DC (USA); National Science 
Foundation, Washington, DC (USA). DOE Contract W-31109-ENG- 
38. Order Number DE91013035. Source: OSTI; NTIS; GPO Dep. 
This document describes a utility to construct and evaluate an 
optimized execution graph from the tapefile generated by the 
ADOL-C automatic differentiation software. It describes the format 
of the ADOL-C tapefile, the data structures used in building and 
storing the graph, and the optimizations performed in transforming 
the computation trace stored in the tape into an efficient graph rep- 
resentation. In particular, we eliminate assignments, increase 
granularity by “hoisting” chains of unary operations, and remove 
so-called dead roots — intermediate values that have no influence 
on the dependent. Examples show that the optimized graphs con- 
tain up to 50% fewer nodes than a graph that would be an exact 
analogue of the ADOL-C tape. We also describe an attempt at 





generating compiled code for the graph evaluation as an alterna- 
tive to interpretative approaches to evaluating the graph. 3 refs., 11 
figs., 5 tabs. 


22334 (BNL-46139) Guide to computing and communica- 
tions at Brookhaven National Laboratory. Berry, H.; Fuchel, K.; 
Harris, A. (eds.). Brookhaven National Lab., Upton, NY (USA). Apr 
1991. 66p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH00016. Order Number DE91013538. Source: 
OSTI; NTIS; GPO Dep. 

This report contains information on the following topics of com- 
puting and communications at Brookhaven National Laboratory: 
computing hardware and operating systems; support services and 
facilities; getting started using the Central Scientific Computing 
Center (CSCF); CSCF software; data communication services; 
computer networking; personal computers and workstations; file 
storage and exchange; graphics; telecommunications services; and 
radio systems. 


22335 (CONF-890372-16) A comparison of the architecture 
and pertormance of two parallel file systems. Pratt, T.W.; 
French, J.C.; Dickens, P.M.; Janet, S.A. Jr. Virginia Univ., Char- 
lottesville, VA (USA). Inst. for Parallel Computation. [1989]. 6p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG05-88ER25063. From 4. hypercube, concurrent computers and 
applications; Monterey, CA (USA); 6-8 Mar 1989. Order Number 
DE91014337. Source: OSTI; NTIS; GPO Dep. 

The high-pertormance parallel input/output subsystems provided 
on the Intel iPSC/2 and the NCUBE/ten are compared and con- 
trasted. Both the hardware and software architectures of the two 
subsystems differ substantially. Preliminary pertormance measure- 
ments on the two systems are reported. 4 refs., 8 refs. 


22336 (CONF-910326—4) Parallelizing across time when 


solving time-dependent partial differential equations. Worley, 
P.H. Oak Ridge National Lab., TN (USA). [1991]. 8p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
From 5. Society for Industrial and Applied Mathematics (SIAM) 


conference; Houston, TX (USA); 22-25 Mar 1991. Order Number 
DE91012948. Source: OSTI; NTIS; GPO Dep. 

The standard numerical algorithms for solving time-dependent 
partial differential equations (PDEs) are inherently sequential in the 
time direction. This paper describes algorithms for the time- 
accurate solution of certain classes of linear hyperbolic and 
parabolic PDEs that can be parallielized in both time and space 
and have serial complexities that are proportional to the serial 
complexities of the best known algorithms. The algorithms for para- 
bolic PDEs are variants of the waveform relaxation multigrid 
method (WFMG) of Lubich and Ostermann where the scalar ordi- 
nary differential equations (ODEs) that make up the kernel of 
WFNG are solved using a cyclic reduction type algorithm. The al- 
gorithms for hyperbolic PDEs use the cyclic reduction algorithm to 
solve ODEs along characteristics. 32 refs., 2 figs. 


22337 (CONF-9104209-2) An example of system integre- 
tion for RCRA policy analysis. Tonn, B. (Oak Ridge National 
Lab., TN (USA)); Goeltz, R.; Schmidt, K. Oak Ridge National Lab., 
TN (USA). [1991]. 19p. Sponsored by USDOE. Washington, DC 
(USA). DOE Contract AC05-840R21400. From 2. annual meeting 
on advanced computing and information technologies for the social 
sciences; Athens, GA (USA); 9 Apr 1991. Order Number 
DE91012540. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the synthesis of various computer technolo- 
gies and software systems used on a project to estimate the costs 
of remediating Solid Waste Management Units (SWMUs) that fall 
under the corrective action provisions of the Resource Conserva- 
tion and Recovery Act (RCRA). The project used two databases 
collected by Research Triangle Institute (RTI) that contain informa- 
tion on SWMUs and a PC-based software system called CORA 
that develops cost estimates for remediating SWMUs. The project 
team developed rules to categorize every SWMU in the databases 
by the kinds of technologies required to clean them up. These re- 
sults were input into CORA, which estimated costs associated with 
the technologies. Early on, several computing challenges pre- 
sented themselves. First, the databases have several hundred 
thousand records each. Second, the categorization rules could not 
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be written to cover all combinations of variables. Third, CORA is 
run interactively and the analysis pian called for running CORA 
tens of thousands of times. Fourth, large data transfers needed to 
take place between RT| and Oak Ridge National Laboratory. Solu- 
tions to these problems required systems integration. SWMU 
categorization was streamlined by using INTERNET as was the 
data transfer. SAS was used to create files used by a program 
called SuperKey that was used to run CORA. Because the analy- 
sis plan required the generation of hundreds of thousands of cost 
estimates, memory management software was needed to allow the 
portable IBM P70 to do the job. During the course of the project, 
several other software packages were used, including: SAS Sys- 
tem for Personal Computers (SAS/PC), DBase Ili, LOTUS 1-2-3, 
PIZAZZ PLUS, LOTUS Freelance Plus, and Word Perfect. Only the 
comprehensive use of all available hardware and software re- 
sources allowed this project to be completed within the time and 
budget constraints. 5 refs., 3 figs., 3 tabs. 


22338 (DOE/ER-0484P, pp. 143) Software enables robot to 
program itself to assemble parts: Opening new territory for 
economical use of robots. USDOE Office of Energy Research, 
Washington, DC (USA). Jan 1991. In Technology '90. Accomplish- 
ments in technology transfer from DOE and its laboratories. 192p. 
Order Number DE91005072. Source: OSTI; NTIS; INIS. 

Researchers at Sandia National Laboratories (SNL) have devel- 
oped a prototype computer software that for the first time enables 
a robot to program itself to assemble mechanical components. Get- 
ting robots to program themselves automatically is automatically is 
not a new concept, but getting them to do so in the complicated 
area of mechanical assembly had not been done until now. The 
ability to quickly and cheaply program robots will allow the use of 
robots in the production of small batches - an area in which the 
use of robots has not previously been economical or practical. De- 
signed for use in the US nuclear weapons production complex, the 
program could have far-reaching implications tor design and manu- 
facturing in US industry. The new software program - called 
Archimedes - includes routines by which the system reasons which 
steps are necessary to accomplish a given task. In this way it auto- 
matically generates assembly plans and the robotic programs that 
are needed to carry them out. It also models the assembly pro- 
cess, enabling engineers to quickly see the effects of design 
changes on ease of manufacture - opening the way for radical 
changes inn how products are designed and manufactured. Typi- 
cally, Archimedes will analyze a number of ways of accomplishing 
each assembly function, noting which way is not feasible (for ex- 
ample, one part blocking the path of another part) until it finds a 
solution. It then continues to another function until the assembly is 
complete in the computer. Sometimes the assembly cannot be 
accomplished with the robot's single hand. In these cases, the sys- 
tem will design the necessary fixtures to hold parts during the 
otherwise nonfeasible operations. A compiler takes the assembly 
plan and develops the instructions that are followed by a specific 
robot type. The plan can be retargeted to a different robot by mak- 
ing small changes in the compiler. 1 fig. 


22339 (DOE/ER—0484P, pp. 147-148) Large databases me- 
nipulated on small computers: REASON. USDOE Office of 
Energy Research, Washington, DC (USA). Jan 1991. In Technol 
ogy '90. Accomplishments in technology transfer from DOE and its 
laboratories. 192p. Order Number DE91005072. Source: OSTI; 
NTIS; INIS. 

REASON is a software package recently developed at Stanford 
Linear Accelerator Center (SLAC) to do physics analysis on large 
databases using the local power of a workstation computer. To- 
day's researcher in most scientific disciplines is faced with the task 
of analyzing large amounts of data. For example, in the high- 
energy physics work done at SLAC, raw data from accelerator 
experiments are initially collected and preprocessed. The comput- 
ing power required for storage and manipulation of incoming data 
and the storage of the output data is enormous, so these opera- 
tions must be done off-line. The task is daunting and is intractable 
on a small, stand-alone computer or workstation. Even after pre- 
processing, the data sets are still too large for easy analysis, and 
further processing is required to reduce them to managabie size 
for study. Once this stage is reached, analysis usually proceeds on 
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a mainframe computer in batch mode. REASON was created to al- 
low analysis at this level to be done locally and interactively on a 
workstation. The result of the REASON project at SLAC is a soft- 
ware package that permits local, interactive statistical analysis on 
amounts of data that heretofore could only be efficiently processed 
on a mainframe computer. Care was taken in the development of 
REASON to separate the physics-related aspects of the software 
from the general data analysis utilities. Hence, REASON can be 
applied to statistical analysis in many other fields as well. Users 
can customize the application by selecting from a palette of objects 
that input files, make cuts, create loops, construct arbitrary logical 
and numerical expressions, generate histograms, and plot curves. 


22340 (DOE/ER-0484P, pp. 148-149) Smart crate controller 
tor tast readout: Improves existing data collection. USDOE Of- 
fice of Energy Research, Washington, DC (USA). Jan 1991. In 
Technology '90. Accomplishments in technology transfer from DOE 
and its laboratories. 192p. Order Number DE91005072. Source: 
OSTI; NTIS; INIS. 

In the past, event sizes and rates in high-energy physics experi- 
ments at scientific research centers like Fermi National Accelerator 
Center (Fermilab) were such that the data readout time was small 
enough to keep experiment dead time down within the 10 to 20% 
range. With present higher intensity and larger event-size experi- 
ments, existing CAMAC and FASTBUS system read-times have 
become too large. The Fermilab Smart Crate Controller (SCC) 
solves both of these problems. First, in a CAMAC system, the min- 
imum readout time per 24-bit word from a single CAMAC crate is 
almost halved. Typically the time per word is 1 microsecond, the 
time for a normal CAMAC cycle. Second, several separate elec- 
tronic crates can be read in parallel using a microprocessor-based 
Crate Controller in each readout crate. Data from each crate goes 
into either VME-based or FASTBUS-based memories. CAMAC, 
VME, and FASTBUS are widely used electronic data collection 
standards. The SCC system provides impressive improvements. 
The SCC stores readout lists of CAMAC or FASTBUS commands. 
Upon receipt of a front panel trigger, the SCC microprocessor exe- 
cutes the readout list at a 1-microsecond rate for CAMAC or 150 
nanoseconds per 32-bit work for FASTBUS. Data being read are 
transferred out of the controller, 16 bits at a time, via a front panel 
connector using RS-485 differential drivers and receivers. SCC cir- 
cuitry is centered around a Motorola 68020 microprocessor. A 
commercial version of the CAMAC-based SSC is available from 
BiRa Systems in Albuquerque, New Mexico. The FASTBUS ver- 
sion is presently being commercialized. 


22341 (DOE/ER-0484P, pp. 149-150) Accelerating high- 
speed computing: High-pertormance parallel intertace tester. 
USDOE Office of Energy Research, Washington, DC (USA). Jan 
1991. In Technology '90. Accomplishments in technology transfer 
from DOE and its laboratories. 192p. Order Number DE91005072. 
Source: OSTI; NTIS; INIS. 

For complex research areas such as superconductivity, earth- 
quake prediction, global warming trends, and environmental 
modeling and monitoring, high-speed computers are increasingly 
invaluable tools. As these supercomputers become faster and 
faster, however, a unique problem has developed: their processing 
power has significantly outpaced their input/output capability. Con- 
sequently, users of high-performance computers have awaited the 
arrival of an input/output channel that can handle the speed re- 
quired for visualizing data (in movie-quality video images) and for 
transferring information to and from storage devices and other 
computers. With the recent development of the High-Performance 
Parallel Interface (HIPPI), a new standard from the American Na- 
tional Standards Institute, the input/output speed of a high-speed 
computer can be increased so that it is compatible with the pro- 
cessing speed of the computer. But at 800 million bits per second, 
the sheer speed of the new interface called for a means of testing 
and diagnosing failures in the channel. The HIPPI Tester, devel- 
oped at Los Alamos National Laboratory (LANL), ensures that 
users will get the performance they require. Because many compa- 
nies have announced that they will support the HIPPI channel for 
their next generation of high-speed computers and peripherals, the 
HIPPI Tester is crucial to the rapid growth of the high-performance 
computer industry. While the HIPP!| channel will pave the way for 
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researchers to make the best use of high-speed computers, the 
tester is expected to expedite significantly the availability of this 
channel for a broad variety of research applications. 


22342 (DOE/ER-0484P, pp. 150-151) New generation of su- 
percomputers: Massively parallel computing with hundreds of 
linked microprocessors. USDOE Office of Energy Research, 
Washington, DC (USA). Jan 1991. In Technology ’90. Accomplish- 
ments in technology transfer from DOE and its laboratories. 192p. 
Order Number DE91005072. Source: OSTI; NTIS; INIS. 

For the past 15 years, supercomputers have relied on eight or 
fewer processors per machine. However, scientists at Lawrence 
Livermore National Laboratory (LLNL) are now researching meth- 
ods to effectively use computers that have hundreds of processors. 
To evaluate this idea, LLNL is launching one of the largest re- 
search efforts ever undertaken in the field of massively parallel 
computing. The $10 million project will span 3 years and will in- 
volve at least 50 scientists on a full-time or part-time basis. The 
design concept called massive parallelism enables computers to 
use a very large number of processors by dividing a problem into 
small pieces and then solving the pieces at the same time, in par- 
allel. This approach is proving faster for many kinds of jobs than 
the approach used by conventional supercomputers, in which just 
one or a handful of processors attack the problem serially, or one 
step at a time. The promise of improved performance through mas- 
sive parallelism comes at a critical time for the US supercomputer 
industry and the Nation, because supercomputers are widely used 
for national defense and high-level scientific research. Codes that 
may be adapted by LLNL for the 126-processor massively parallel! 
computer include those for models of atmospheric and oceanic cir- 
culation, radiation transport through the sun, magnetic confinement 
fusion, turbulent flow around hypersonic aircraft, and the mechani- 
cal properties of gases. This approach may also be useful for 
applications in speech and image processing in which the demand 
for computer power is seemingly inexhaustible. Massively parallel 
computers may be from 10 to 100 times more powerful for many 
jobs than conventional supercomputers. There are now dozens of 
startup companies exploring new computer designs based on link- 
ing microprocessors. 


22343 (DOE/ER-0496P) Large scale computing in the En- 
ergy Research Programs. USDOE Office of Energy Research, 
Washington, DC (USA). May 1991. 80p. Sponsored by USDOE, 
Washington, DC (USA). Order Number DE91012128. Source: 
OST}; NTIS; INIS; GPO Dep. 

The Energy Research Supercomputer Users Group (ERSUG) 
comprises all investigators using resources of the Department of 
Energy Office of Energy Research supercomputers. At the Decem- 
ber 1989 meeting held at Florida State University (FSU), the 
ERSUG executive committee determined that the continuing rapid 
advances in computational sciences and computer technology de- 
manded a reassessment of the role computational science should 
play in meeting DOE's commitments. Initial studies were to be per- 
formed for four subdivisions: (1) Basic Energy Sciences (BES) and 
Applied Mathematical Sciences (AMS), (2) Fusion Energy, (3) High 
Energy and Nuclear Physics, and (4) Health and Environmental 
Research. The first two subgroups produced formal subreports that 
provided a basis for several sections of this report. Additional infor- 
mation provided in the AMS/BES is included as Appendix C in an 
abridged form that eliminates most duplication. Additionally, each 
member of the executive committee was asked to contribute area- 
specific assessments; these assessments are included in the next 
section. In the following sections, brief assessments are given for 
specific areas, a conceptual model is proposed that the entire com- 
putational effort for energy research is best viewed as one giant 
nation-wide computer, and then specific recommendations are 
made for the appropriate evolution of the system. 


22344 (DOE/ER/75602-2) [A minority research and educa- 
tion information service: Design, develop, pilot test and 
implement on-line access for HBCUs and government agen- 
cies]: Progress report. Federal Information Exchange, Inc., 
Germantown, MD (USA). Jan 1991. 48p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG05-90ER75602. Order 
Number DE91012666. Source: OSTI; NTIS; GPO Dep. 





The progress report will detail the activities of the Minority On- 
Line information Service Pilot Project (MOLIS). The activities were 
conducted to fulfill the stated objectives of the grant “Minority Re- 
search and Education Information Service: Design, Develop, Pilot 
Test and Implement On-Line access for Historically Black Colleges 
and Universities (HBCUs) and Government Agencies. 


22345 (EGG-SARE-8609) Current methods of handling 
less-than-detectable measurements and detection limits in sta- 
tistical analysis of environmental data. Hertzler, C.L.; Atwood, 
C.L.; Harris, G.A. EG and G Idaho, Inc., Idaho Falls, ID (USA). 
Sep 1989. 60p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC07-761D01570. Order Number DE91012804. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A search was made of statistical literature that might be applica- 
ble in environmental assessment contexts, when some of the 
measured quantities are reported as less than detectable (LTD). 
Over 60 documents were reviewed, and the findings are described 
in this report. The methodological areas considered are parameter 
estimation (point estimates and confidence intervals), tolerance 
intervals and prediction intervals, regression, trend analysis, com- 
parisons of populations (including two-sample comparisons and 
analysis of variance), and goodness of fit tests. The conclusions 
are summarized at the end of the report. 68 refs., 1 tab. 


22346 (IN2P3-—9001, pp. 373-413) An example of multidi- 
mensional analysis: Discriminant analysis. Lutz, P. (College de 
France, 75 - Paris (FR). Lab. de Physique Corpusculaire). Institut 
National de Physique Nucleaire et de Physique des Particules 
(IN2P3), 75 - Paris (France). 1990. (In French). (CONF-8809477-: 
Summer School on Nuclear Physics and Particle Physics, Lyon 
(France), 12-16 Sep 1988). In Gif 88. 425p. Order Number 
DE91781457. Source: OSTI; NTIS (US Sales Only). 

Among the approaches on the data multi-dimensional analysis, 
lectures on the discriminant analysis including theoretical and prac- 
tical aspects are presented. The discrimination problem, the 
analysis steps and the discrimination categories are stressed. Ex- 
amples on the descriptive historical analysis, the discrimination for 
decision making, the demonstration and separation of the top 
quark are given. In the linear discriminant analysis the following 
subjects are discussed: Huyghens theorem, projection, discrimi- 
nant variable, geometrical interpretation, case for g=2, classification 
method, separation of the top events. Criteria allowing the obten- 
tion of relevant results are included. 


22347 (INIS-SU-251, pp. 50-54) Calculation of reliability in- 
dexes for unrecoverable microprocessor system. ivanenkov, 
A.|.; Klimov, A.N. Tsentral’nyj Nauchno-issledovatel’skij Inst. Intor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike, Moscow (USSR). 1988. 80p. (in Russian). In Nuclear 
instrument engineering: Scientific-technical collection. Order Num- 
ber DE91003101. Source: OSTI; NTIS (US Sales Only); INIS. 

Problems of microprocessor software and hardware effects on its 
reliability are considered. A concept of hardware-software element 
is introduced and a method for calculating the reliability of unrecov- 
erable microprocessor system on its base is presented. A particular 
example of calculating the reliability of a device for preliminary data 
processing is given. 5 refs.; 1 fig.; 3 tabs. 


22348 (IS-5053) Toward a better parallel periormance met- 
ric. Sun, Xian-He Sun; Gustafson, J.L. Ames Lab., IA (USA). Jan 
1991. 24p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-82. Order Number DE91012627. Source: 
OSTI; NTIS; GPO Dep. 

Due to programming difficulty, parallel algorithms are commonly 
compared with different levels of programming effort. They are also 
compared on different architectures. In this paper, the “fairness” of 
parallel performance metrics is studied. Theoretical and experimen- 
tal results show that the most commonly used performance metric, 
parallel speedup, is “unfair’, in that it favors slow processors and 
poorly coded programs. Two new performance metrics are intro- 
duced. The first one, sizeup, provides a “fair” performance 
measurement. The second one is a generalization of speedup — 
the generalized speedup. The relation between sizeup, speedup, 
and generalized speedup are studied. A real application has been 
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implemented on an nCUBE 2 multicomputer. The experimental re- 
sults match the analytical results closely. 18 refs., 12 figs. 


22349 (JAERI-M—91-015) Proceedings of the sixth seminar 
on software development in nuclear energy research. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Feb 1991. 194p. (in 
Japanese). (CONF-9010368-: 6. seminar on software development 
in nuclear energy research, Tokai (Japan), 31 Oct - 1 nov 1990). 
Order Number DE91780381. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This issue is the collection of the papers presented at the titled 
~~ Nine of the presented papers are indexed individually. 
(J.P.N.). 


22350 (LA-12135-MS) The X6XS.0 cross section library for 
MCNP-4. Pruvost, N.L. (Los Alamos National Lab., NM (USA)): 
Seamon, R.E.; Rombaugh, C.T. Los Alamos National Lab., NM 
(USA). Jun 1991. 70p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91013551. Source: OSTI; NTIS; GPO Dep. 

This report documents the work done by X-6, HSE-6, and CTR 
Technical Services to produce a comprehensive working cross- 
section library for MCNP-4 suitable for SUN workstations and 
similar environments. The resulting library consists of a total of 436 
files (one file for each ZAID). The library is 152 Megabytes in Type 
1 format and 32 Megabytes in Type 2 format. Type 2 can be used 
when porting the library from one computer to another of the same 
make. Otherwise, Type 1 must be used to ensure portability be- 
tween different computer systems. Instructions for installing the 
library and adding ZAIDs to it are included here. Also included is a 
description of the steps necessary to install and test version 4 of 
MCNP. To improve readability of this report, certain commands and 
filenames are given in uppercase letters. The actual command or 
filename on the SUN workstation, however, must be specified in 
lowercase letters. Any questions regarding the data contained in 
the library should be directed to X-6 and any questions regarding 
the installation of the library and the testing that was performed 
should be directed to HSE-6. 9 refs., 7 tabs. 


22351 (LA-UR-91-1512) Comparison of tour methods for 
aggregating judgments from multiple experts. Booker, J.M.; Pi- 
card, R.R. Los Alamos National Lab., NM (USA). [1991]. 28p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(USA). DOE Contract W-7405-ENG-36. (CONF-9108100—2: Ameri- 
can Statistical Association (ASA) annual meeting, Atlanta, GA 
(USA), 18-22 Aug 1991). Order Number DE91013522. Source: 
OSTI; NTIS; GPO Dep. 

This report describes a study that compares four different meth- 
ods for aggregating expert judgment data given from multiple 
experts. These experts need not be a random sample of available 
experts. The experts estimate the same unknown parameter value. 
Their estimates need not be a representative set of sample values 
from an underlying distribution whose mean is an unknown param- 
eter, 6. However, it is desired to combine the experts’ estimates 
into a single aggregation estimate to reflect their amount of avail- 
able knowledge about the unknown parameter. Many different 
aggregation estimators and methods have been proposed in the lit- 
erature. However, few have been used, tested, or compared. Four 
different methods are chosen for this study which have been used 
or proposed for use in NRC studies. The set represents a cross 
section of the various types of methods. The results of this study 
do not indicate the use of any one method over another. Methods 
requiring minimal decision maker input are sensitive to the biases 
in the experts’ responses. For these methods, there is no mecha- 
nism to adjust the experts’ estimates to account for any known 
biases in the expert population such as optimism or pessimism. 
The results of this study indicate that these methods tend to per- 
form poorly in all but the most ideal cases. Conversely, methods 
requiring extensive decision maker inputs are sensitive to misspeci- 
fication. These methods perform poorly uniess complete 
information is known about all the experts. That is, the decision 
maker's input parameters must nearly equal the actual values. 


22352 (LA-UR-91-1637) Nonlinear modeling of chaotic 
time series: Theory and applications. Casdagli, M. (Los Alamos 
National Lab., NM (USA)); Eubank, S.; Farmer, J.D.; Gibson, J.; 
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Des Jardins, D.; Hunter, N.; Theiler, J. Los Alamos National Lab., 
NM (USA). [1990]. 49p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-36. (CONF-901246—4: Electric 
Power Research Institute (EPRI) workshop on applications of 
chaos, San Francisco, CA (USA), Dec 1990). Order Number 
DE91013076. Source: OSTI; NTIS; GPO Dep. 

We review recent developments in the modeling and prediction 
of nonlinear time series. In some cases apparent randomness in 
time series may be due to chaotic behavior of a nonlinear but de- 
terministic system. In such cases it is possible to exploit the 
determinism to make short term forecasts that are much more ac- 
curate than one could make from a linear stochastic model. This is 
done by first reconstructing a state space, and then using nonlin- 
ear function approximation methods to create a dynamical model. 
Nonlinear models are valuable not only as short term forecasters, 
but also as diagnostic tools for identifying and quantifying low- 
dimensional chaotic behavior. During the past few years methods 
for nonlinear modeling have developed rapidly, and have already 
led to several applications where nonlinear models motivated by 
chaotic dynamics provide superior predictions to linear models. 
These applications include prediction of fluid flows, sunspots, me- 
chanical vibrations, ice ages, measies epidemics and human 
speech. 162 refs., 13 figs. 


22353 (MLM-3689) Operational interpolation of data in 
triangular array. Silver, G.L. EG and G Mound Applied Technolo- 
gies, Miamisburg, OH (USA). 13 May 1991. 36p. Sponsored by 
USDOE. Washington, DC (USA). DOE Contract ACO04-88DP43495. 
Order Number DE91012987. Source: OSTI; NTIS; GPO Dep. 

New equations are derived for the operational interpolation of 
four data in triangular array. The equations are alternatives to simi- 
lar equations derived by the finite element method, but are often 
better predictors and sometimes yield more than one interpolating 
surface. A method is derived for representing four data in rectan- 
gular array by an equation containing sines and cosines or 
hyperbolic sines and cosines. 9 refs. 


22354 (ORNL/TM-11699) Bayesian design and analysis of 
computer experiments: Use of derivatives in surtace predic 
tion. Morris, M.D. (Oak Ridge National Lab., TN (USA)); Mitchell, 
T.J.; Yivisaker, D. Oak Ridge National Lab., TN (USA). Jun 1991. 
26p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91013147. Source: OSTI; 
NTIS; GPO Dep. 

The work of Currin et al. and others in developing “fast predictive 
approximations” of computer models is extended for the case in 
which derivatives of the output variable of interest with respect to 
input variables are available. In addition to describing the calcula- 
tions required for the Bayesian analysis, the issue of experimental 
design is also discussed, and an algorithm is described for con- 
Structing “maximin distance” designs. An example is given based 
on a demonstration model of eight inputs and one output, in which 
predictions based on a maximin design, a Latin hypercube design, 
and two “compromise” designs are evaluated and compared. 12 
refs., 2 figs., 6 tabs. 


22355 (ORNL/TM-11790) Pertormance of the intel IPSC/860 
and Ncube 6400 hypercubes. Dunigan, T.H. Oak Ridge National 
Lab., TN (USA). Apr 1991. 26p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract ACO5-840R21400. Order Number 
DE91012370. Source: OSTI; NTIS; GPO Dep. 

The performance of the Intel iPSC/860 hypercube and the 
Ncube 6400 hypercube are compared with earlier hypercubes from 
Intel and Ncube. Computation and communication performance for 
a number of low-level benchmarks are presented for the Intel 
iPSC/1, iPSC/2, and iPSC/860 and for the Ncube 3200 and 6400. 
File /O pertormance of the iPSC/860 and Ncube 6400 are com- 
pared. 17 refs., 12 figs., 7 tabs. 


22356 Time series association learning. Papcun, GJ. To 
Dept. of Energy. 31 Jan 1990. USA Patent patent application 7- 
473,090. 58p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. Order Number DE91011591. 
Source: OST!; NTIS; GPO Dep. 

This invention generally relates to machine-based speech and 
speaker recognition and, more particularly, to machine-based 
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speech recognition using a learned relationship between acoustic 
and articulatory parameters. An acoustic input is recognized from 
inferred articulatory movements output by a learned relationship 
between training acoustic waveforms and articulatory movements. 
The inferred movements are compared with template patterns pre- 
pared from training movements when the relationship was learned 
to regenerate an acoustic recognition. In a preferred embodiment, 
the acoustic-articulatory relationships are learned by a neural net- 
work. Subsequent input acoustic patterns then generate the 
inferred articulatory movements for use with the templates. Articu- 
latory movement data may be supplemented with characteristic 
acoustic information, e.g. relative power and high frequency data, 
to improve template recognition. 7 figs. 


22357 (PNL-7703) The hardware accelerator array tor logic 
simulation. Hansen, N.H. (Washington State Univ., Pullman, WA 
(USA)). Pacific Northwest Lab., Richland. WA (USA). May 1991. 
286p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract ACO6-76RL01830. Order Number DE91013625. Source: 
OSTI; NTIS; GPO Dep. 

Thesis submitted by N.H. Hansen to Washington State Univer- 
sity. 

Hardware acceleration exploits the parallelism inherent in large 
circuit simulations to achieve significant increases in performance. 
Simulation accelerators have been developed based on the com- 
piled code algorithm or the event-driven algorithm. The greater 
flexibility of the event-driven algorithm has resulted in several im- 
portant developments in hardware acceleration architecture. Some 
popular commercial products have been developed based on the 
event-driven algorithm and data-flow architectures. Conventional 
data-flow architectures require complex switching networks to 
distribute operands among processing elements resulting in consid- 
erable overhead. An accelerator array architecture based on a 
nearest-neighbor communication has been developed in this thesis. 
The design is simulated in detail at the behavioral level. Its pertor- 
mance is evaluated and shown to be superior to that of a 
conventional data-flow accelerator. 14 refs., 48 figs., 5 tabs. 


22358 (PNL-SA-18876, pp. 225-230) Use of computer 
models to determine environmental compliance, predict per- 
formance, and assess impacts of DOE facilities. Higley, K.A. 
(Pacific Northwest Laboratory, Richland, WA (USA)); Geiger, R.A. 
Pacific Northwest Lab., Richland, WA (USA). 1990. (CONF- 
891053—: 28. Hanford life sciences symposium on environmental 
monitoring, restoration and assessment: what have we learned?, 
Richland, WA (USA), 16-19 Oct 1989). In Environmental monitor- 
ing, restoration and assessment: What have we learned?. 340p. 
Order Number DE91004883. Source: OSTI; NTIS; INIS. 

Mathematical models are widely used to answer questions that 
cannot easily be addressed otherwise. Environment-focused com- 
puter programs have been developed for various purposes: (1) to 
predict the long-term performance of repositories, (2) to estimate 
acute effects from accidental releases of hazardous materials, (3) 
to demonstrate compliance with federal regulations, and (4) to 
evaluate effects of environmental releases of hazardous materials. 
Relying solely on computer programs to provide answers for these 
four purposes places us in a potentially vulnerable position. Thus, 
we must ask: What steps should be taken to ensure the accuracy 
and reasonableness of computer-program-derived assessments? 
Is there a place for common sense in checking the output of ex- 
tremely complex models? Should the application determine what 
effort is necessary to ensure the model is pertorming as desired? 
We will suggest criteria for the development, selection, and use of 
environmental computer models. These criteria will be compared 
for two situations: (1) using a model to demonstrate compliance 
with the radionuclide emission standards in 40 CFR Part 61; and 
(2) using a model as a scientific tool to evaluate effects from envi- 
ronmental releases of radioactive materials. Validation, verification, 
calibration, and quality assurance will be addressed for specific 
model applications. 


22359 (PNL-SA-18876, pp. 231-240) Statistical analysis of 
data below the detection limit: What have we learned?. Helsel, 
D.R. (Geological Survey, Reston, VA (USA)). Pacific Northwest 
Lab., Richland, WA (USA). 1990. (CONF-891053-: 28. Hanford life 
sciences symposium on environmental monitoring, restoration and 





assessment: what have we learned?, Richland, WA (USA), 16-19 
Oct 1989). In Environmental monitoring, restoration and assess- 
ment: What have we _ learned?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

Environmental data sets often contain values known only to be 
below one or more limits of detection; such values are often re- 
ferred to as less-thans. Traditional statistical analyses, such as 
computation of means, or parametric tests (e.g., t-test), cannot ef- 
fectively incorporate less-thans. However, less familiar methods 
that can utilize such data are available. The author will discuss 
methods for estimating summary statistics (mean, standard devia- 
tion, median, and interquartile range) for data sets including 
less-thans. These methods are robust (generally applicable) over a 
wide range of data distributions and shapes. Limitations of meth- 
ods, such as substitution of some multiple of the detection limit for 
less-thans, will also be discussed. Tests for differences between 
data sets include less-thans will be illustrated. Inappropriate meth- 
ods include deletion of less-thans and fabrication of numerical 
values for less-thans before testing. Either method may give mis- 
leading results for monitoring and/or legal purposes. In contrast, 
nonparametric tests can validly incorporate data with one detection 
limit, giving unequivocal results. 


22360 (PNL-SA-18876, pp. 249-255) Replicate measure- 
ments in the interpretation of environmental monitoring. 
Liggett, W.S. (National institute of Standards and Technology, 
Gaithersburg. MD (USA)). Pacific Northwest Lab., Richland, WA 
(USA). 1990. (CONF-891053—-: 28. Hanford lite sciences sympo- 
sium on environmental monitoring, restoration and assessment: 
what have we learned?, Richland, WA (USA), 16-19 Oct 1989). In 
Environmental monitoring. restoration and assessment: What have 
we leamed?. 340p. Order Number DE91004883. Source: OSTI; 
NTIS; INIS. 

In simultaneous monitoring at several sites, replicate samples 
and measurements, when chosen properly, provide a useful and 
unambiguous basis for data interpretation. Simultaneous monitoring 
permits calculation of indices of environmental change that are not 
influenced by weather changes. When the small changes mea- 
sured by such an index are of interest, comparison of the index 
with the sampling and measurement error is appropriate. This com- 
parison is made possible by the replicates. The familiar two-way 
table obtained by sampling a set of locations at several times is 
also considered. The indices considered are ones that pertorm well 
when large errors are more frequent than predicted by the normal 
distribution. Through the use of replicates, the variation in such 
indices caused by error alone can be assessed and thus environ- 
mental change is determined. 


22361 (PNL-SA-18876. pp. 261-266) Environmental daia 
qualification system. Hester, O.V. (idaho National Engineering 
Laboratory, Idaho Falis (USA)); Groh, M.R. Pacific Northwest Lab., 
Richland, WA (USA). 1990. (CONF-891053—: 28. Hanford lite sci- 
ences symposium on environmental monitoring, restoration and 
assessment: what have we learned?, Richiand, WA (USA), 16-19 
Oct 1989). in Environmental monitoring, restoration and assess- 
ment: What have we learned?. 340p. Order Number 
DE91004883. Source: OST!; NTIS; INIS. 

The integrated Environmenial Data Management System 
(IEDMS) is a personai-computer-based system that can support 
environmental investigations from design stage through termination 
of the study. The system integrates information such as that trom 
the sampling and analysis pian, field data, and analytical results. 
Automated features include sampling guidance forms, bar-coded 
sampie labels and tags, field and analytical forms production, sam- 
ple tracking. checks for the completeness and technical compliance 
of the data, completeness reports (the amount of valid data ob- 
tained compared to the amount that was planned), and results and 
quality contro! (QC) data reporting. The IEDMS supports a 
systematic and comprehensive quality assessment of the U.S. En- 
vironmental Protection Agency's Contract Laboratory Program 
{CLP} chemicai analyses data. One product is a unique. tabular 
presentation of the data that contains complete results and QC 
Gata from CLP forms in the same chronology as the analyses 
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22362 (PNL-SA-18876, pp. 307-309) Developing data 
quality objectives for measured and derived hydrogeologic pa- 
rameters. Dahl, D.R. (Pacific Northwest Laboratory. Richiand, WA 
(USA)); Luttrell, S.P.; Borghese, J.V.; Schalla, R.; Bates, D.J. Pa- 
cific Northwest Lab., Richland, WA (USA). 1990. (CONF-891053-: 
28. Hanford life sciences symposium on environmental monitoring. 
restoration and assessment: what have we learned?, Richland, WA 
(USA), 16-19 Oct 1989). In Environmental monitoring, restoration 
and assessment: What have we learned?. 340p. Order Number 
DE91004883. Source: OSTI: NTIS; INIS. 

Data quality objectives (DQO), or acceptable levels of uncer- 
tainty, should be established for hydrogeologic parameters to guide 
selection of data collection techniques that cost-effectively meet 
data needs. The hydrogeologic parameters transmissivity (T) and 
storativity (S), typically derived from measurements made during 
aquifer tests, are used in designing and estimating costs for reme- 
diai action alternatives. The DQO for T and S should be 
established based on the project objectives and hydrogeologic set- 
ting. Before DQO for T and S can be established, their relationship 
to uncertainties in the measured values used to calculate them 
(i.e., discharge rate, water level, time, and distance between wells) 
must be understood. This is essential to determine whether a given 
set of DQO for T and S are viable, given limitations in measure- 
ment techniques employed during aquifer testing. We are 
evaluating the sensitivity of T and S to these uncertainties (mea- 
surement errors). Preliminary results indicate that T is more 
sensitive to these uncertainties than S and that the greatest effect 
occurs when uncertainty in water-level measurements increase. 
Higher T values are more sensitive to uncertainties in the mea- 
sured values than lower T values. Variations in measured values 
for water level and time have little effect on S. 


22363 (PNL-SA-18917) Choosing processor array configu- 
ration by performance modeling for a highly parallel linear 
algebra algorithm. Littlefield. R.J.; Maschhoff, K.J. Pacific North- 
west Lab., Richland, WA (USA). Apr 1991. 17p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO6-76RL01830. 
(CONF-9104158-2: 6. distributed memory computing conterence, 
Portland, OR (USA), 28 Apr - 2 may 1991). Order Number 
DE91012486. Source: OST!: NTIS: INIS: GPO Dep. 

Many linear algebra algorithms utilize an array of processors 
across which matrices are distributed. Given a particular matrix 
size and a maximum number of processors, what configuration of 
processors. i.e., what size and shape array, will execute the 
fastest? The answer to this question depends on tradeoffs be- 
tween load balancing. communication startup and transfer costs, 
and computational overhead. In this paper we analyze in detail one 
aigorithm: the blocked factored Jacobi method for solving dense 
eigensystems. A pertormance model is developed to predict execu- 
tion time as a function of the processor array and matrix sizes, 
pius the basic computation and communication speeds of the un- 
deriying computer system. In experiments on a large hypercube 
(up to 512 processors), this model has been found to be highly ac- 
curate (mean error ~ 2%) over a wide range of matrix sizes (10 x 
10 through 200 x 200) and processor counts (1 to 512). The 
mode! reveals, and direct experiment confirms, that the tradeoffs 
mentioned above can be surprisingly complex and counterintuitive. 
We propose decision procedures based directly on the pertfor- 
mance model to choose configurations for fastest execution. The 
model-based decision procedures are compared to a heuristic 
Strategy and shown to be significantly better. 7 rets.. 8 figs., 1 tab. 


22364 (PNL-SA-19163) Certification of computer security 
professionals. Fiuckiger, J.D. Pacific Northwest Lab.. Richland, 
WA (USA). May 1991. 7p. Sponsored by USDOE. Washington, DC 
(USA). DOE Contract ACO6-76RL01830. (CONF-9105126—4: 14 
DOE computer security group conference. Concord, CA (USA), 7-9 
May 1991). Order Number DE91012870. Source: OSTI: NTIS: 
GPO Dep. 

The first steps toward professional recognition include a certifica- 
tion program that the International Information Systems Security 
Certification Consortium is prepared to develop and oversee. Our 
profession has evolved in the last fifteen years, and it is now time 
to take further steps toward professional status in the eyes of 
those outside the field of computer security. The tools are available 
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and the organization exists but we must continue to direct and sus- 
tain our efforts to bring it to fruition. This report discusses the 
benefits and means to this effect. 


22365 (SAND-90-7103) Sensitivity analysis techniques and 
results for performance assessment at the Waste Isolation Pi- 
lot Plant. Helton, J.C. (Arizona State Univ., Tempe, AZ (USA). 
Dept. of Mathematics); Garner. J.W.; McCurley, R.D.; Rudeen, D.K. 
Sandia National Labs., Albuquerque, NM (USA); Arizona State 
Univ., Tempe, AZ (USA). Dept. of Mathematics: Applied Physics, 
Inc., Albuquerque, NM (USA); New Mexico Engineering Research 
Inst., Albuquerque, NM (USA). Mar 1991. 266p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
Order Number DE91012331. Source: OSTI; NTIS: INIS; GPO Dep. 
The purposes of this report are to (1) review available techniques 
for the performance of uncertainty and sensitivity analyses for 
computer models,’ (2) discuss the approach to uncertainty and sen- 
sitivity analysis selected for use in performance assessment for the 
Waste Isolation Pilot Plant (WIPP), (3) present the results of uncer- 
tainty and sensitivity analyses performed in support of the 1990 
preliminary performance assessment for the WIPP, and (4) discuss 
the US Environmental Protection Agency (EPA) release limits to the 
accessible environment (40 CFR 191) in the context of a formal 
representation for risk. The following approaches to uncertainty and 
sensitivity analysis are reviewed: differential analysis, Monte Carlo 
analysis, response surface methodology, and Fourier amplitude 
sensitivity test. Of these approaches, Monte Carlo analysis is felt to 
be the most widely applicable to the problems that arise in pertor- 
mance assessment for radioactive waste disposal. Monte Carlo 
analysis is based on performing multiple model! evaluations with 
probabilistically selected model input, and then using the results of 
these evaluations to determine both the uncertainty in model 
predictions and the independent variables that give rise to this un- 
certainty. Overall, the releases were small, usually much smaller 
than the EPA release limits for the WIPP. Calculation of the EPA 
release limits involves a Monte Carlo calculation of a complemen- 
tary cumulative distribution function (CCDF). The calculation of this 
CCDF is discussed and shown to fit into a formal representation 
for risk based on scenarios, scenario probabilities, and scenario 
consequences. The relationships between the Monte Carlo proce- 
dures used in the WIPP performance assessment and this formal 
representation for risk are developed. 164 rets., 79 figs., 18 tabs. 


22366 (SAND-91-0217C) Ezekiel graphs. Simmons, GJ. 
Sandia National Labs., Albuquerque, NM (USA). [1991]. 13p. 
Sponsored by USDOE, Washington. DC (USA). DOE Contract 
AC04-76DP00789. (CONF-9102117—1: 22. Southeastern conter- 
ence on combinatorics, graph theory and computing, Baton Rouge, 
LA (USA), 11-15 Feb 1991). Order Number DE91012656. Source: 
OSTI: NTIS; GPO Dep. 

In spite of the old adage that “No finite sequence of symbols is 
random,” there are many instances in which it is desirable to quan- 
tify how “random” a finite sequence is. Pseudorandom number 
generators and cryptographic key generators typically expand a 
short, randomly chosen, seed sequence into a much longer se- 
quence which should appear random to anyone ignorant of the 
seed. Unique initiating signals chosen to minimize the likelihood of 
an accidental initiation of an important action should be “random” 
to lessen the chance of their natural occurrence, etc. Conse- 
quently, numerous tests for the randomness of finite sequences 
have been proposed. John Milnor argued that if a binary sequence 
is random then the fraction of 1's, r,, should be very nearly 1/2 in it 
and in all of what he called its derivatives. Since every sequence 
has a unique derivative this defines a natural family of digraphs, 
Gn, on 2” vertices in which vertices are labeled with n-bit binary 
sequences and an edge is directed from the vertex labeled with 
the sequence A to the vertex labeled with the sequence B ff B is 
the derivative of A. Each component of G, is eventually cyclic. This 
paper is concerned with a special case in which the sequences in 
a cycle are all cyclic shifts of a single sequence — hence the name 
of Ezekiel graphs. Surprising. there are Ezekiel graphs for which r, 
is as close to 1/2 as is numerically possible, i.e., that satisty Mil- 
nor's test for randomness as closely as it can be satisfied, even 
though the sequence of sequences are about as far from random 
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as is conceivable. In this paper the existence and properties of 
Ezekiel sequences are investigated from an algebraic standpoint. 


22367 (SAND-—91-1026C) Hydrocode development on the 
nCUBE and the connection machine hypercubes. Robinson, 
A.C. (Sandia National Labs., Albuquerque, NM (USA)): Vaughan. 
C.T.; Fang, H.E.; Diegert, C.F.; Cho, Kah-Song. Sandia National 
Labs., Albuquerque, NM (USA). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
910654—1: 7. American Physical Society (APS) topical conference 
on shock compression of condensed matter, Williamsburg, VA 
(USA), 17-20 Jun 1991). Order Number DE91012825. Source: 
OSTI; NTIS; GPO Dep. 

Hydrocode simulations constitute an important tool at Sandia Na- 
tional Laboratories and elsewhere for analyzing complex two- and 
three-dimensional systems. However, current vector supercomput- 
ers do not provide a growth path to enable fast, routine, and 
cost-effective simulations of large problems. Future, massively- 
parallel computers will provide a solution. Sandia has already 
developed simplified versions of the production hydrocode CTH for 
the Connection Machine and the nCUBE massively-parallel 
supercomputers. The parallel versions solve problems in two- 
dimensional, multi-fluid, shock-wave physics. Code development 
strategy, coding methodology, visualization techniques and pertor- 
mance results for this work are described. 4 rets., 4 figs., 1 tab. 


22368 (SAND-91-1143C) An interdisciplinary approach to 
massively paralle| computation. Dosanjh, S.S.; Camp, W.J. San- 
dia National Labs., Albuquerque, NM (USA). [1991]. 6p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC04- 
76DP00789. (CONF-9106179-2: Supercomputing USA/Pacific ‘91, 
Santa Clara, CA (USA), 19-21 Jun 1991). Order Number 
DE91012652. Source: OST!; NTIS (US Sales Only); GPO Dep 

The MPCRL is comprised of an interdisciplinary team of physical 
and chemical scientists, engineers, mathematicians and computer 
scientists. We are developing a computing infrastructure for mas- 
sively parallel machines and we are applying this rapidly evolving 
technology to problems ranging from quantum chemistry to SDI 
tracking and correlating. This paper summarizes some of the work 
being conducted in mathematics, computer science and applica- 
tions. 11 refs. 


22369 (UCRL-JC—103442) ALPAL: A tool to generate simu- 
lation codes from natura! descriptions. Cook, G.O. Jr.; Painter, 
J.F. Lawrence Livermore National Lab., CA (USA). Jan 1991. 19p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. (CONF-9004189-3: 2. internationa! conference for 
expert systems in numerical analysis, West Lafayette, IN (USA), 24 
Apr 1990). Order Number DE91011918. Source: OSTI; NTIS; GPO 
Dep. 

ALPAL is a tool that automatically generates code to solve non- 
linear integro-differential equations. given a very high-level 
specification of the equations to be solved and the numerical meth- 
ods to be used. ALPAL is designed to handle the sort of 
complicated mathematical models used in very large scientific sim- 
ulation codes. Other features of ALPAL include an interactive 
graphical front end, the ability to symbolically compute exact Jaco- 
bians for implicit methods, and a high degree of code optimization. 
14 rets., 9 figs. 


22370 (UCRL-JC—105362) Gabor transforms and neural 
networks for automatic target recognition. Clark, G.A.; Hernan- 
dez. J.E.: Lawver, B.S.: Sherwood. R.J. Lawrence Livermore 
National Lab.. CA (USA). Dec 1990. 18p. Sponsored by USDOE, 
Washington DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-91021 7-1: Workshop on neural networks: aca- 
demic/industriavVNASAvdefense, Auburn, AL (USA), 11-13 Feb 
1991). Order Number DE91011919. Source: OSTI; NTIS; GPO 
Dep. 

We are interested in training neural networks to recognize ob- 
jects in images. An important part of this task is to make the 
overall system robust with respect to image variations, including 
rotation. scale, and translation. This paper addresses two maior is- 
sues associated with feature extraction for this problem; Selection 
of meaningful features. and data compression. Selection of mean- 
ingtul features: Even though neural networks are very effective and 





robust pattern classifiers, they have an important limitation; for any 
given application, we cannot always explain why they succeeded 
or why they failed. The “black box” nature of the neural networks 
makes it difficult to analyze their internal states. Also, their pertor- 
mance is highly dependent on the training data. Our approach, 
therefore, is to create feature vectors that contain information that 
is as meaningful as possible. This paper describes the use of Ga- 
bor representations to generate feature vectors that are robust to 
variations in rotation, scaling, and translation. We are also studying 
ways to make the system robust to variations in perspective, occlu- 
sion, contrast, noise, and background. Gabor filters when used as 
the receptive field in a hierarchical scheme for feature extraction, 
offer properties that make them promising for providing the desired 
robustness to image variations. Unlike other filters, Gabor filters 
are optimally localized in both the space domain and the frequency 
domain, so that their space-bandwidth product is minimum. It has 
been shown that their properties of spatial localization, orientation 
selectivity, and spatial frequency selectivity make Gabor filters a 
good model for biological vision. This paper describes experimerits 
in which we demonstrate the ability of the overall recognition sys- 
tem to classify objects in simulated scenes, even though they have 
undergone variations in orientation scale, and position. 


22371 (UCRL-JC—106181) Split-join and message passing 
programming models on the BBN TC2000. Brooks, E.D. Ill; 
Gorda, B.C.; Warren, K.H.; Weicome, T.S. Lawrence Livermore 
National Lab., CA (USA). Jan 1991. 9p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
910858—1: 20. international conference on parallel processing, St. 
Charles, IL (USA), 12-16 Aug 1991). Order Number DE91008067. 
Source: OSTI; NTIS; GPO Dep. 

The BBN TC2000 is a scalable general purpose parallel architec- 
ture capable of efficiently supporting both shared memory and 
message passing programming paradigms. We describe the 
TC2000 machine architecture and the programming models which 
we have implemented on it. The parallel programming models are 
implemented in a portable manner and will be useful on the scal- 
able shared memory machines we expect to see in the future. 14 
refs. 


22372 ({UCRL-JC—106182) Simulation results for a scalable 
coherent cache system with incomplete directory state. Hoag, 
J.E.; Brooks, E.D. Ili. Lawrence Livermore National Lab., CA 
(USA). Jan 1991. 18p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48. (CONF-910858-2: 20. in- 
ternational conference on parallel processing, St. Charles, IL 
(USA), 12-16 Aug 1991). Order Number DE91008066. Source: 
OSTI; NTIS; GPO Dep. 

A scheme which employs cache grouping and incomplete direc- 
tory state in order to reduce the cost of maintaining directory state 
in a shared memory coherent cache system was introduced in ear- 
lier work by the authors and others. In this paper we report on 
detailed simulation studies of a cache grouping scheme employing 
multistaged network interconnects. We examine the effects of 
cache group size and support for multicast and combining in the 
network. We find that the performance of the cache grouping 
scheme closely approaches that of a full-directory scheme. We 
also iearn that, due to the dominance of one-to-one invalidates in 
our example applications, the system performance is relatively in- 
sensitive to cache group size or the availability of sophisticated 
multicast and combining features in the network, at least for the 
relatively small systems we are capable of simulating. 11 refs., 4 
figs., 7 tabs. 


22373 (ULI-RAD-R-061) The linogram algorithm and direct 
fourier method with linograms. Edhoim, P.R. Linkoeping Univ. 
(Sweden). Dept. of Radiation Physics. 9 Mar 1990. 24p. Order 
Number DE91633917. Source: OSTI; NTIS (US Sales Only); iNIS. 

This text is an attempt to describe the linogram algorithm based 
on a somewhat simplified mathematical description of the algorithm 
which is also more similar to the actual digital implementation. An- 
other algorithm with linograms, which may be called a direct fourier 
method, is also presented. (K.A.E.). 


22374 (ULI-RAD-R-062) Description of the artificial param- 
eters in EGS4-Monte Carlo simulation and their influence on 
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the absorbed depth dose from electrons in water. Sandborg, 
M.; Alm Carlsson, G. Linkoeping Univ. (Sweden). Dept. of Radia- 
tion Physics. 9 May 1990. 39p. (In Swedish). Order Number 
DE91633918. Source: OSTI; NTIS (US Sales Only); INIS. 

This report described the background of the EGS4-Monte Carlo 
code. It gives a short description of the interaction between elec- 
trons and materials and a description of the artificial parameters 
used for EGS4-Monte Carlo simulating. It also gives advice to 
choose the right artificial parameters. (K.A.E). 


22375 (Y/DW-884) An expert system tor assessing the rel- 
ative importance of maintenance work requests. Davenport, 
C.M. Oak Ridge Y-12 Plant, TN (USA). 3 May 1989. 23p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91013037. Source: OSTI; 
NTIS; GPO Dep. 

This paper presents the methods, procedures, and structure of a 
knowledge-based artificial intelligence (Al) program, called the 
Maintenance Priority Generator (MPG), for assessing the relative 
production importance of maintenance work requests in a large 
discrete parts manufacturing facility. The objective is to aid the al- 
location of limited maintenance resources in accordance with the 
plant mission and stated policies regarding environmental, safety, 
security, and other issues. The program takes input from the main- 
tenance workorder database, applies expert system technology to 
generate relative importance numbers. and puts the numbers back 
into the database. Subsequently, and individual maintenance fore- 
man’s work pending list can be printed out in importance order. 
The program is not meant to be a scheduler because it does not 
have access to resource availability data, but could provide very 
useful input to a scheduler program. The MPG program was written 
for use in the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, oper- 
ated by Martin Marietta Energy Systems. Inc. for the Department of 
Energy. The Plant employs more than 6,000 workers in seven ma- 
jor divisions, scattered throughout more than 200 buildings. The 
maintenance workorder backlog typically runs to 25,000 or more 
entries, making close management and review imperative. The 
MPG program is highly specific to the Y-12 Plant, but the general 
approach is applicable to a wide range of manufacturing situations. 
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Refer also to citation(s) 19715, 19716, 19797, 19798, 19812, 
19823, 19827, 19848, 20006, 20007, 20213, 20329, 20361, 20365, 
20658, 21117, 21233, 21313, 21362, 21887, 21891, 21971, 22017, 
22052, 22317, 22337 


22376 (DOE/DP/48058-T7) The eftects of information avail- 
ability on the group consensus process. Fulmer, R.G.; Koelling, 
C.P.; Doss, A.R.; Kurstedt, H.A. Jr. Virginia Polytechnic Inst. and 
State Univ., Blacksburg, VA (USA). Management Systems Labs. 
[1990]. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FGO02-88DP48058. Order Number DE91012428. Source: 
OSTI; NTIS; GPO Dep. 

Can a group reach consensus without the right information? To 
support group interaction, groupware must provide the correct 
amount and kind of information. This pilot study tests the relation- 
ship between information availability and consensus. Availability 
includes amount of information, as well as the usefulness of infor- 
mation. Does the group have enough information? Does the group 
have and use the right information? Discovering the information 
availability/consensus relationship may help decide whether or not 
consensus is desired under certain information circumstances. 5 
rets., 2 tabs. 


22377 (DOE/DP/48058-T12) A framework for data and in- 
formation. Berube, D.S.; Kurstedt, H.A. Jr.; Jones, R.M. Virginia 
Polytechnic Inst. and State Univ., Blacksburg, VA (USA). [1991]. 
3p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-88DP48058. Order Number DE91012416. Source: OSTI; 
NTIS; GPO Dep. 

The design information systems is still very much an art. We 
design information systems by looking at the characteristics of in- 
formation, decisions, and the manager. For information system 
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design to move from an art to a science, we need a detailed un- 
derstanding of data, information, and the process by which data 
become information. Information systems are failing because 
system designers and operators don't have enough detailed under- 
standing of data, information, and the data-to-information process 
to satisfy managers’ information needs. There currently are no 
comprehensive frameworks that define data and information in 
enough detail to describe the data-to-information process. Worse, 
there's generally confusion about the terms “data” and “informa- 
tion”, and the two terms are often used interchangeably. Upon 
close examination of the literature, I’ve found definitions and 
relationships that each serve to describe a portion of the data-to- 
information process. By assembling these definitions and 
relationships, I'll develop a framework to describe the data, infor- 
mation, and the relationships between data and information. 


22378 (DOE/ER-0484P, pp. 145-147) Large-scale informa- 
tion management software controls huge databases: UniTree. 
USDOE Office of Energy Research, Washington, DC (USA). Jan 
1991. In Technology ’90. Accomplishments in technology transfer 
from DOE and its laboratories. 192p. Order Number DE91005072. 
Source: OSTI; NTIS; INIS. 

An information storage system developed for supercomputers at 
Lawrence Livermore National Laboratory (LLNL) was being readied 
tor the commercial market in mid-1990. The LLNL system is capa- 
ble of managing enormous amount of information, and for all 
practical purposes is limited only by the scale of the associated 
hardware, such as tape libraries or vaults. This system is now be- 
ing used to manage information equivalent to 5 million novels, 
approximately 20 times the size of the database previously man- 
aged at LLNL. The system will be called UniTree when it is 
commercially released by distributed Computing Solutions (DIS- 
COS), a division of General Atomics. The agreement with General 
Atomics is an example of how valuable technology developed at a 
DOE laboratory can be transferred to US industry on a preferential 
basis. By licensing the system to DISCOS rather than to the manu- 
facturer of a specific brand of hardware, UniTree will receive the 
widest possible distribution. UniTree is a set of software programs 
totaling about 150,000 lines of code. It automatically retains fre- 
quently used files on magnetic disks and sends rarely used files to 
other storage media, such as automated tape libraries or vaults, 
that are more cost effective for storing data with limited access 
requirements. The implementation of UniTree at LLNL has signifi- 
cantly cut the costs for managing its information storage system. In 
the past, two or three computer operators were required to man- 
age the system, but no full-time operators are needed with 
UniTree. Under the terms of the licensing agreement, DISCOS will 
support the UniTree software. LLNL, in turn, will receive all product 
upgrades as well as royalties on software sales. 


22379 (DOE/ER/25063-T9) The ADAMS interactive inter- 
preter. Rietscha, E.R. Virginia Univ., Charlottesville, VA (USA). 
Schoo! of Engineering and Applied Science. 17 Dec 1990. 45p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG05-88ER25063. Order Number DE91014345. Source: OSTI; 
NTIS; GPO Dep. 

The ADAMS (Advanced DAta Management System) project is 
exploring next generation database technology. Database manage- 
ment does not foliow the usual programming paradigm. Instead, 
the database dictionary provides an additional name space envi- 
ronment that should be interactively created and tested before 
writing application code. This document describes the implementa- 
tion and operation of the ADAMS interpreter, an interactive 
interface to the ADAMS data dictionary and runtime system. The 
Interpreter executes individual statements of the ADAMS Interface 
Language, providing a fast, interactive mechanism to define and 
access persistent databases. 5 refs. 


22380 (DOE/ER/25063-T10) Embedding ADAMS in Fortran. 
Watson, G.C. Virginia Univ., Charlottesville, VA (USA). Dept. of 
Computer Science. [1991]. 55p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract FG05-88ER25063. Order Number 
DE91014346. Source: OSTI; NTIS; GPO Dep. 

ADAMS is a database language which can be embedded in a 
number of conventional programming languages such as C, For- 
tran and Pascal. We have developed a prototype preprocessor 
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allowing the embedding of ADAMS statements in the Fortran pro- 
gramming language. In this document, we briefly discuss reasons 
for designing ADAMS to support multiple host languages, and why 
Fortran was the language chosen for our prototype preprocessor. 
Details concerning the conversion of the existing ADAMS prepro- 
cessor to the prototype are discussed in some detail. In addition, 
research issues concerning heterogeneous language constructs 
and data representation are discussed. 7 refs. 


22381 (DOE/ER/75527-3) Fedix on-line information §ser- 
vice: Annual status report, September 1990-August 1991. 
Rodman, J.A. Federal Information Exchange, Inc., Gaithersburg, 
MD (USA). Apr 1991. 63p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG05-89ER75527. Order Number 
DE91012290. Source: OSTI; NTIS; GPO Dep. 

FEDIX is an on-line research and education information service 
with two major objectives: to broaden the participation of colleges 
and universities in the Federal Government's research, develop- 
ment and education programs by providing easy on-line access to 
all participating government agencies information; and to provide 
all higher education institutions with on-line access, through a sin- 
gle telephone number, to an integrated keyword search system for 
research and educational funding opportunities at DOE, FAA, 
NASA, ONR and other agencies that join the service. In meeting 
the above objectives, FEDIX’s plan is to continue to design, 
develop, and implement the on-line, integrated research and edu- 
cation information service for each federal agency that takes part 
in this effort. FEDIX will provide a complete agency organizational 
and program profile designed to maintain specific agency integrity 
while making that organization understandable to the university ad- 
ministrator, professor and student. The overall goal is to provide 
the academic community with one access number to all federal 
agencies research and education information. 


22382 (DOE/ER/75602-3) A minority research and educa- 
tion information service: Annual status report, January 
1991-September 1991. Federal Information Exchange, _Inc., 
Gaithersburg, MD (USA). Apr 1991. 76p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FGO5-90ER75602. Order 
Number DE91012664. Source: OSTI; NTIS; GPO Dep. 

The progress report will detail the activities of the Minority On- 
Line Information Access (MOLIS) Pilot Project. The activities were 
conducted to fulfill the stated objectives of the grant, “Minority Re- 
search and Education Information Service: Design, Develop, Pilot 
Test and Implement On-Line Access for Historically Black Colleges 
and Universities (HBCUs) and Government Agencies.” 


22383 (EGG-M-91022) Distributed relational database de- 
sign and implementation for a iarge, distributed computer 
system. Dean, L.A.; Groeneveld, B.J. EG and G Idaho, Inc., Idaho 
Falls, ID (USA). Apr 1991. 22p. Sponsored by Department of De- 
fense, Washington, DC (USA). DOE Contract AC07-761D01570. 
(CONF-9106191-1: Database colloquium ‘91, San Diego, CA 
(USA), 24-26 Jun 1991). Order Number DE91012812. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This paper discusses the design and implementation of a dis- 
tributed relational database developed for the US Air Force Tactical 
Air Command at the Idaho National Engineering Laboratory (INEL). 
Key items discussed are the data analysis and database design is- 
sues encountered throughout development. Emphasis is placed on 
analysis and design issues surrounding the data and resultant 
database rather than any particular applications. The resultant 
database has been implemented using Oracle Corporation's ORA- 
CLE Relational Database Management System. Specific issues 
pertaining to a distributed implementation using ORACLE are also 
covered. 17 refs., 3 figs. 


22384 


(EGG-M-91023) Software development experiences 
with a distributed database in a large, distributed computer 
system. Groeneveld, B.J.; Dean, L.A.; Goetsch, J.A. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Apr 1991. 21p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC07-761D01570. 


(CONF-9106191-2: Database colloquium ‘91, San Diego, CA 
(USA), 24-26 Jun 1991). Order Number DE91012818. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 





This paper discusses experience obtained in developing software 
that uses a distributed database management system in a large, 
heterogeneous, multihost-computer environment. The environment 
is under development at the Idaho National Engineering Laboratory 
for the United States Air Force’s Tactical Air Command. Emphasis 
is on implementation issues surrounding usage of Oracle Corpora- 
tion's Relational Database Management System (RDBMS), 
however, many items are applicable to other RDBMSs as well. The 
reader is first given an overview of the project and environment in 
which the experience was gained. The paper then discusses indi- 
vidual experiences and their related design and implementation 
consequences. Finally, the paper closes with a discussion of future 
project directions regarding the database. 4 refs., 6 figs., 1 tab. 


22385 (INIS-SU-244, pp. 3-18) Nuclear data for applied 
purposes and the IAEA nuclear data section activity. Kon'shin, 
V.A.; Shmidt, D.D. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Tsentral’nyj) Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (USSR). 1989. 
100p. (in Russian). In Nuclear constants: Scientific-technical col- 
lection. Order Number DE91003102. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Review paper contains analysis of nuclear data state, data re- 
quirements and coordination of data generation for following 
application: fusion reactor technology, analyzing and predicting ra- 
diation damage of nuclear materials, nuclear particle therapy, 
medical radioisotope production, applied nuclear geophysics, safe- 
guards applications. The IAEA Nuclear Data Section activities in 
organization of international technical co-operating were described. 
11 refs.; 4 tabs. 


22386 (INIS-SU-247/A, pp. 79-85) Modal functions. Proper- 
ties and application for simulation of subject regions. 
Rudkevich, A.V. Tsentral’nyj Nauchno-issledovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR). 1988. 91p. (in Russian). In 
Methods and programs for numerical solution of mathematical 
physics problems: Scientific-technical collection. Order Number 
DE91003097. Source: OSTI; NTIS (US Sales Only); INIS. 

New type of information structures for simulation of undefined in- 
formation in information retrieval systems is suggested. Main 
properties of modal functions have been proved. Algorithm of their 
applications for data retrieval is presented. 9 refs. 


22387 Method and system for gathering a library of 
response patterns for sensor arrays. Zaromb, S. To Dept. of En- 
ergy. 18 Dec 1989. USA Patent patent application 7-452,014. 29p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. Order Number DE91011648. Source: OSTI; NTIS; 
GPO Dep. 

A method of gathering a library of response patterns for one or 
more sensor arrays used in the detection and identification of 
chemical components in a fluid includes the steps of feeding sam- 
ples of fluids with time-spaced separation of known components to 
the sensor arrays arranged in parallel or series configurations. 
Modifying elements such as heating filaments of differing materials 
operated at differing temperatures are included in the configurations 
to duplicate operational modes designed into the portable detection 
systems with which the calibrated sensor arrays are to be used. 
The response patterns trom the known components are collected 
into a library held in the memory of a microprocessor for compan- 
son with the response pattems of unknown components. 6 figs. 


22388 (PNL-SA-19338) Acquisition of Japanese science 
and technology intormation in the United States. Kinzey. B. 
Pacific Northwest Lab., Richland. WA (USA). Apr 1991. 13p. Spon- 
sored by USDOE. Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-9104255—1: National technical intorma- 
tion service Japanese iIntormation Center of Science and 
Technology conference, Washington. DC (USA), 2 Apr 1991). Or- 
der Number DE91012609. Source: OSTI; NTIS: GPO Dep. 

Critical needs exist in the U.S. for access to and productive use 
of Japanese scientific and technological (S&T) information. Japan 
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has become a major competitor to the U.S. in numerous areas and 
the acquisition of intelligence on Japanese S&T activities is becom- 
ing a necessary endeavor to maintain the health of much of U.S. 
industry. Unfortunately, most American organizations are still rela- 
tively inexperienced in the acquisition and use of different foreign 
information sources compared to their Japanese counterparts. As 
in any new endeavor, would-be or should-be users may be un- 
aware of the range of different information sources available and 
potential benefits or pitfalls that accompany their use. This paper 
describes some common sources of information on Japanese S&T 
activities and notes their associated strengths and weaknesses. 
General cautions and recommendations regarding the use of differ- 
ent sources compiled from personal and related staff experiences 
are also provided. 3 refs., 1 tab. 


22389 (SAND-—90-3150) Compilation and representation of 
intelligent electronic documents: An architecture for refer- 
enceability. Hall, R.C. Sandia National Labs., Albuquerque, NM 
(USA). May 1991. 28p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. Order Number 
DE91012635. Source: OST!; NTIS; GPO Dep. 

This report describes an architecture for compiling and repre- 
senting electronic documents in a framework which accommodates 
knowledge about how the documents are composed, organized, 
and correlated. A general concept of referenceability is employed. 
While the concept is relevant to a wide range of application areas, 
it is described in familiar terms of an electronic document com- 
prised of related textual information and graphics. The concept is 
applicable to all classes of objects which, together with their refer- 
ences, constitute the electronic document. The documents may 
themselves contain references to other documents, as well as to 
constituent object classes such as textual components, figures, 
footnotes, subject indexes, and the like. The objects and references 
can be dynamically combined according to a total logical structure 
representable within a window environment. The framework sup- 
ports automatic resolution of references and display of related 
document objects through intercommunicating windows which con- 
stitute a relevant user view of a document. 6 refs., 9 figs. 
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22390 (KAERVRR-861/89) A study on the establishment of 
national nucieer foreign policy with reference to nuclear ex- 
port control system, strategy toward IAEA, and NPT review 
conterences. Choi, Young Myung (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)): Nam, Jang Soo; Lee, 
Han Myung. Korea Atomic Energy Research Inst., Daeduk (Repub- 
lic of Korea). Feb 1990. 272p. (In Korean). Order Number 
DE91630944. Source: OSTI; NTIS (US Sales Only); INIS. 

The objectives of this study are follows: suggestion for (i) our fu- 
ture nuciear development directions, (ii) establishment of national 
export control system. (iii) establishment of strategy toward IAEA, 
and suggestion of our standpoints toward the 4th NPT review con- 
ference. This study proposes the following: (1) It is desirable that 
nuclear power generation strategy is propelled under the premise 
of economics and proven technology. And international cooperation 
in connection with the nuclear fuel cycle should be reinforced. (2) It 
is recommened that nuclear export control system should be 
government-led. (3) Our country needs to make efforts in increas- 
ing the number of Korean staff in the IAEA. and to establish 
permanent mission which is wholly responsible for the IAEA affairs. 
and to construct a system which deals with nuclear foregin activi- 
ties. (4) It is desirable that the basic position of our country toward 
the 4th NPT review conference should be : (i) to urge parties to 
the NPT to conclude safeguards agreement with IAEA as early as 
possible. (ii) to request nuclear suppliers to mitigate their nuclear 
technology for peaceful uses to nuclear developing countries. and 
(iii) to urge nuclear weapon states to make further efforts for nu- 
clear disarmament. (author). 
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Performance Indicator Program for US Department of Energy re- 
actors and facilities, 16:20224 (R;US) 

Phase 1: ISOCELL demonstration test performance review, 
16:19726 (R;US) 

Piezoelectric measurement of laser power, 16:21472 (PA;US) 

Practical experience with software tools to assess and improve the 
quality of existing nuclear analysis and safety codes, 16:20221 
(R;US) 

Program to justify life extension of older nuclear piping systems, 
16:20225 (R;US) 

RELAPS kinetics model development for the Advanced Test Reac- 
tor, 16:20093 (R;US) 

RELAPS5 thermal-hydraulic analysis of the WNP1 pressurized wa- 
ter reactor: Revision 4, 16:20254 (R;US) 

Report on the Best Available Technology (BAT) for the treatment 
of the INEL Central Laundry and Respirator Facility (CFA-617), 
16:19722 (R;US) 

Safety considerations in next step fusion design and beyond, 
16:22248 (R;US) 

Software development experiences with a distributed database in 
a large, distributed computer system, 16:22384 (R;US) 

Substructure and electrical resistivity analyses of pure tungsten 
sheet, 16:20711 (R;US) 

Test pian for FY-91 dust control studies, 16:19685 (R;US) 

Test plan for in situ vitrification engineering-scale test No. 7, 
16:19727 (R;US) 

Test plan for In Situ Vitrification Engineering-Scale Test No. 6, 
EG&G Idaho, Inc., Job Number 318230, 16:19728 (R;US) 

Testing frequencies of safety related pumps and valves: PSA per- 
spectives vs United States industry codes, 16:20227 (R;US) 

The Advanced Test Reactor Strategic Evaluation Program, 
16:20223 (R;US) 

The human side of value engineering, 16:22322 (R;US) 

Thermal processes evaluation for RWMC wastes, 16:19725 (R;US) 

Tritium systems interactions for systems code applications and 
safety analysis, 16:22246 (R;US) 

Uranium Task Force final report: Part 1, Site summary; Part 2, 
Recommendations, 16:19723 (R;US) 

Wright-Patterson Air Force Base PCB inventory, assessment, and 
cleanup project summary, 16:20277 (R;US) 


EG and G Mound Applied Technologies, Miamisburg, OH (USA) 
Operational interpolation of data in triangular array, 16:22353 
(R;US) 
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EG and G Rocky Fiats, Inc., Golden, CO (USA) 

Origin of acoustic emission produced during single point machin- 
ing, 16:20741 (R;US) 

EG and G Rocky Flats, inc., Golden, CO (USA). Rocky Flats Plant 

Changes with material properties of acoustic emission produced 
during single point machining, 16:20740 (R;US) 

The effect of weldability of alloy JBK-75 with various filler metal 
wire additions, 16:20742 (R;US) 

Eidgenoessische Technische Hochschule, Zuerich (Switzer- 
land). Lab. fuer Neutronenstreuung 

Neutron scattering: Progress report, January - December 1990, 
16:22045 (R;CH;in German, English) 

Neutron scattering investigation of magnetic ordering 
intermetallic rare earth compounds, 16:22092 (R;CH;iIn ounus 

Electric Power Research inst., Palo Alto, CA (USA) 

Multiloop integral system test (MIST): Final report: Volume 1, 
Summary, 16:20253 (R;US) 

Multiloop Integra! System Test (MIST): MIST Facility Functional 
Specification, 16:20255 (R;US) 

Emballage- og Transportinstituttet, Skoviunde (Denmark) 

Transport coordination, 16:20467 (1;DK;in Danish) 

ENEA, Bologna (Italy) 

Axial-symmetric inverse extrusion of cylindrical aluminium alloy 
billet: ABAQUS (version 4.7.1.) numerical simulation, 16:20713 
(R;IT;In Italian) 

ENEA, Casaccia (Italy). Centro Ricerche Energia 

Effect of process parameters on hardness and toughness of EB 
welds for offshore structures, 16:21085 (R;IT) 

ENEA, Casaccia (Italy). Dipt. Fonti Alternative e Risparmio Ener- 
getico 

Gamma 60 variable speed wind turbine: Wide operating range, 
yaw power regulation (ENEA/ENEL demonstration program), 
16:19944 (R;IT;In Italian) 

ENEA, Frascati (Italy). Centro Ricerche Energia 

Excimer lasers, 16:21088 (R;IT;in Italian) 

ENEA, Portici (Italy). Centro Ricerche Fotovoltaiche 

Photothermal deflection spectroscopy for solar cell amorphous 
semiconductor energy gap states sensitivity determination, 
16:20845 (R;IT;In Italian) 

ENEA, Rome (italy) 

1989 Energy Report: Energy supply and demand in Italy and in 

the world, 16:20291 (R;IT;In Italian) 
Energiministeriet, Copenhagen (Denmark) 

Report on the electricity companies supplementary use of wind 
power, 16:20267 (1;DK;in Danish) 

Energy Conservation Center, Tokyo (Japan) 

Book of energy conservation examples.: No.16 Energy Conserva- 
tion Promotion Meeting, 16:20429 (I;JP;in Japanese) 

Challenge to 10% reduction of solvent recovery pliant energy, 
16:20545 (IA;JP;in Japanese) 

Challenge to energy saving using system technology, 16:20502 
(IA;JP;In Japanese) 

Challenge to total power generation by new installation of No.2 
power generation equipment, 16:20552 (IA;JP;in Japanese) 

Changing LPG carburettor, 16:19595 (IA;JP;in Japanese) 

Cleaning room recycling exhaust air and reduction of repair line, 
16:20485 (IA;JP;in Japanese) 

Combustion improvement in No.8 recovery boiler, 
(IA;JP;In Japanese) 

Conservation of heavy oil used to dry blast furnace iron runners, 
16:20506 (IA;JP;in Japanese) 

Cost reduction by introducing cogeneration system, 16:20530 
(IA;JP;In Japanese) 

Cost reduction by introducing cogeneration system, 16:20556 
(IA;JP;In Japanese) 

Cost reduction of cold water manufacturing, 16:20543 (IA;JP;in 
Japanese) 

Countermeasure to supplied water consumption rate for the rolling 
line, 16:20714 (IA;JP;in Japanese) 

Development of argon recovering process, 16:20501 (IA;JP;In 
Japanese) 

Development of combustion control by flame photometry, 
16:21022 (IA;JP;in Japanese) 


16:20512 
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Development of high concentration formalin technique using 
methylal oxidation method, 16:20551 (IA;JP;In Japanese) 

Development of high efficiency aluminum heat treatment furnace, 
16:20602 (IA;JP;in Japanese) 

Development of high-efficiency scrap preheating system in electric 
furnace, 16:20505 (IA;JP;In Japanese) 

Economical operation by absorption type refrigerator installation, 
16:20547 (IA;JP;ln Japanese) 

Economin operation of non-utility generating station.: Introduction 
of computer and high efficiency turbine turbine operation, 
16:20557 (IA;JP;in Japanese) 

Effective heat energy utilization using adsorption type freezing ma- 
chine, 16:20630 (IA;JP;lIn Japanese) 

Effective method of supplying shaft bearing cooling water, 
16:20627 (IA;JP;in Japanese) 

Effective utilization of heat from incinerating brewer's grains and 
dehydrated sludge, 16:20510 (IA;JP;in Japanese) 

Effective utilization of limited water resources, 16:20522 (IA;JP;In 
Japanese) 

Effective utilization of methane gas in sewage treatment plant un- 
der Government-industry coordination, 16:20513 (IA;JP;In 
Japanese) 

Electric power reduction by changing cooling system for electrode- 
position coating process, 16:20607 (IA;JP;In Japanese) 

Electric power reduction by improved control method of heater for 
resin moul extruding machine, 16:20589 (IA;JP;in Japanese) 

Electric power reduction by prevention of compressed air leak, 
16:20550 (IA;JP;in Japanese) 

Electric power reduction in the intensive coolant pumps, 16:20486 
(IA;JP;In Japarese) 

Electric power saving by improvec operation of dust collecting ma- 
chine, 16:20593 (IA;JP;In Japanese) 

Electric power saving by improvement of air-intake and exhaust 
system for painting room, 16:20604 (IA;JP;In Japanese) 

Electric power saving by proper operation of combustion fans for 
hot biast stove, 16:20527 (IA;JP;in Japanese) 

Electric power saving by remodelling of ID method salt electrolytic 
bath, 16:20546 (IA;JP;in Japanese) 

Electric power saving of vertical mill for crushing cement raw ma- 
terial, 16:20567 (IA;JP;in Japanese) 

Elevation of CDQ coke treatment capacity, 16:20511 (IA;JP;in 
Japanese) 

Energy conservation by improvement of boiler cooling method, 
16:20525 (IA;JP;In Japanese) 

Energy saving activity by participation by everyone through simu- 
lation, and fractionating tower operation at reduced pressure, 
16:20561 (IA;JP;in Japanese) 

Energy saving activity for industrial water plant, 16:20591 (IA;JP;In 
Japanese) 

Energy saving and improvement activities in improving hydraulic 
mechanism in centrifugal casting machine, 16:20498 (IA;JP;In 
Japanese) 

Energy saving and improvement of annealing furnace by conver- 
sion of conception, 16:20574 (IA;JP;in Japanese) 

Energy saving by changing hydraulically driven injection molding 
machine into electric motor driven, 16:20492 (IA;JP;In Japanese) 

Energy saving by changing operating conditions of refining pro- 
cess, 16:20536 (IA;JP;in Japanese) 

Energy saving by controlling vibration of blower, 16:20598 
(IA;JP;in Japanese) 

Energy saving by gas turbine driven compressor for cogeneration 
system, 16:20603 (IA;JP;in Japanese) 

Energy saving by improvement of plant heating system, 16:20606 
(IA;JP;In Japanese) 

Energy saving by improving paper machine drainage system, 
16:20542 (IA;JP;in Japanese) 

Energy saving by introducing regional cooling and heating system 
in Sakae 3-chome area, 16:20629 (IA;JP;In Japanese) 

Energy saving by introduction of cogeneration system, 16:20549 
(IA;JP;In Japanese) 

Energy saving by means of controlling rotation of sea water pump, 
16:20628 (IA;JP;in Japanese) 

Energy saving by means of emulsified combustion of heavy oil, 
16:20534 (IA;JP;in Japanese) 
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Energy saving by means-of altering methods of excess sludge fil- 
trate treatment, 16:20535 (IA;JP;in Japanese) 

Energy saving by stopping automatic mini bell top coating ma- 
chine during lunch break, 16:20595 (IA;JP;in Japanese) 

Energy saving by the use of natural cold energy source, 16:20553 
(IA;JP;In Japanese) 

Energy saving effort by all members for airconditioning equipment, 
16:20590 (IA;JP;in Japanese) 

Energy saving in cooling water pump by means of use of thermo 
flow regulator, 16:20491 (IA;JP;In Japanese) 

Energy saving in electric melting furnace, 16:20503 (IA;JP;In 
Japanese) 

Energy saving in LNG gasification equipment, 16:20519 (IA;JP;In 
Japanese) 

Energy saving in photochemical reaction by means of developing 
high-efficiency and large-capacity lamp, 16:20490 (IA;JP;In 
Japanese) 

Energy saving measure for painting equipment, 16:20597 
(IA; JP;ln Japanese) 

Energy saving measures for smoke ventillator for heavy duty 
press, 16:20599 (IA;JP;In Japanese) 

Energy saving measures-for insoluble impurity treatment equip- 
ment, 16:20537 (IA;JP;in Japanese) 

Energy saving of air compressor, 16:20532 (IA;JP;in Japanese) 

Energy saving of coating booth for new second coating process, 
16:20594 (IA;JP;In Japanese) 

Energy saving of gas turbine compressor by optimum cleaning, 
16:20617 (IA;JP;In Japanese) 

Energy saving of large power plant of lijima refinery, 16:20582 
(IA;JP;In Japanese) 

Energy saving of mill rolling oil circulating pump, 16:20576 
(IA;JP;In Japanese) 

Energy saving of stand device for steel cords, 16:20531 (IA;JP;In 
Japanese) 

Energy saving of vacuum equipment for ammonium sulfate pro- 
duction, 16:20554 (IA;JP;in Japanese) 

Energy saving of vaporizer for liquefied gas, 16:20616 (IA;JP;In 
Japanese) 

Energy saving of walking beam type continuous heating furnace, 
16:20572 (IA;JP;in Japanese) 

Energy saving through improved coal boiler control, 16:20563 
(IA;JP;iIn Japanese) 

Energy saving through participation by everyone.: One role for ev- 
eryone and all are the leaders, 16:20583 (IA;JP;in Japanese) 
Energy-saving activity at shifts.: Development and utilization of 

management control screen, 16:19586 (IA;JP;in Japanese) 

Energy-saving activity of rotating machine by a group.: Accom- 
plished 100% side development, 16:20479 (IA;JP;in Japanese) 

Energy-saving at middle size seamless steel tube plant (Q-RECS), 
16:20483 (IA;JP;In Japanese) 

Energy-saving by improving transfer press lubricating oil, 
16:20482 (IA;JP;in Japanese) 

Energy-saving by teh reciuction of the pressure loss in tge water 
supplying system of boilers, 16:20489 (IA;JP;in Japanese) 

Energy-saving by the optimization of the operation conditions in 
the vinylcloride lining steel pipe baking furnace, 16:20487 
(IA;JP;In Japanese) 

Energy-saving in the batch annealing furnace by changing into 
ORT (open radiant tube), 16:20488 (IA;JP;in Japanese) 

Energy-saving of RH outgassing equipment with a different point 
of view, 16:20481 (iA;JP;in Japanese) 

Energy-saving through reducing pyrite discharge from No.1 pul- 
verizer at Saijo Power Generation Plant, 16:20625 (IA;JP;In 
Japanese) 

Establishment of appropriate soot blower control method, 
16:20515 (IA;JP;In Japanese) 

Example of gas turbine cogeneration system introduced to dye 
works, 16:20529 (IA;JP;In Japanese) 

Expense reduction in waste water treatment facility, 16:20509 
(IA; JP;In Japanese) 

Fuel diversification in circulating fluidized bed combustion boiler, 
16:20504 (iA;JP;In Japanese) 

Fuel saving of lime burning kiln, 16:20540 (IA;JP;In Japanese) 

Heat facility energy saving activities, 16:20496 (IA;JP;In Japanese) 





Heat recovery from overhead vapor in distilling column, 16:20521 
(IA;JP;In Japanese) 

Heat revoery of boiler exhaust gas by improving feed water sys- 
tem, 16:20538 (IA;JP;in Japanese) 

Higashi-Niigata thermal power station the 3rd list thermal effi- 
ciency improvement by changing exhaust gas boiler feed water 
temperature, 16:20478 (IA;JP;In Japanese) 

Improved heat recovery by changing condenser material, 
16:20555 (IA;JP;in Japanese) 

Improved thermal efficiency by expanding SA/H heating steam us- 
ing area, 16:20613 (IA;JP;In Japanese) 

Improvement of automobile painting booth airconditioning control, 
16:20544 (IA;JP;In Japanese) 

Improvement of electric power consumption unit by participation 
by everyone, 16:20564 (IA;JP;In Japanese) 

Improvement of forced cooling method of super-super critical pres- 
sure boiler, 16:20615 (IA;JP;In Japanese) 

Improvement of fuel cost of melting furnace, 16:20587 (IA;JP;In 
Japanese) 

Improvement of gasoline injection process of inspection of two- 
wheeled vehicles, 16:20609 (IA;JP;in Japanese) 

Improvement of method for removing dirts in small condenser 
pipes, 16:20495 (IA;JP;In Japanese) 

Improvement of steam condensate water recovery method, 
16:20588 (IA;JP;In Japanese) 

improvement of tank heating system, 16:20560 (IA; JP;In Japanese) 

Improvement to heat insulating and raising method at reduced 
production in rotary furnace, 16:20520 (IA;JP;in Japanese) 

Increase in generated output by automatic control of high pressure 
feed water heater, 16:20528 (IA;JP;In Japanese) 

Increased power generation of tower top pressure recovery generat- 
ing equipment by group challenge, 16:20558 (IA;JP;In Japanese) 

Introduction of energy saving system for addition! plant, 16:20592 
(IA;JP;In Japanese) 

Measure for energy saving for cooling water supply system, 
16:20596 (IA;JP;in Japanese) 

Measures for steam reduction through waste heat recovery, 
16:20516 (IA;JP;In Japanese) 

More energy conservation required to reduce cost for fastener 
parts, 16:20524 (IA;JP;in Japanese) 

Optimization of boiler O2 control, 16:20559 (IA;JP;in Japanese) 

Power reduction in stack gas desulfurization equipment, 16:19959 
(IA;JP;In Japanese) 

Power saving by means of changing poles in air conditioning fan 
motor, 16:20633 (IA;JP;in Japanese) 

Power saving in cooling water pump used for hot rolling roll, 
16:20500 (IA;JP;in Japanese) 

Prevention of gas blowdown during 80,000m° B gas holder in- 
spection, 16:20568 (IA;JP;in Japanese) 

Process review from power shutoff standpoint, 16:20600 (IA;JP;In 
Japanese) 

Promotion of energy saving through reducing number of absorp- 
tion tower circulating pumps in stack gas desulfurization 
equipment, 16:19960 (IA;JP;in Japanese) 

Promotion of energy saving through reducing pressure of 8K auxil- 
iary steam, 16:20620 (IA;JP;in Japanese) 

Pursuit of energy saving in topping plant, 16:20499 (IA;JP;In 
Japanese) 

Rationalization for bleaching process condition and application of 
60°C hot water, 16:20476 (IA;JP;in Japanese) 

Rationalization in gasoline fraction hydrogenating process, 
16:20497 (IA;JP;in Japanese) 

Rechalienge to energy saving installations in blast furnace, 
16:20514 (IA;JP;in Japanese) 

Recovery of boiler feed water shaft sealing water during generator 
stop, 16:20611 (IA;JP;in Japanese) 

Recycling of engine oil, 16:20601 (IA;JP;In Japanese) 

Reduction in operating power cost for stack gas desulfurization 
equipment, 16:20626 (IA;JP;in Japanese) 

Reduction in power consumption in power plant by improving op- 
eration of circulating pumps, 16:20621 (IA;JP;in Japanese) 

Reduction in power consumption in power plant by chemicail; 
cleaning water coolers, 16:20622 (IA;JP;in Japanese) 


Energy Conservation Center, Tokyo (Japan) 


Reduction in power consumption through improving operating 
conditions in pumps for water for miscellaneous use, 16:20619 
(IA;JP;In Japanese) 

Reduction in power cost by improving water supply and discharge 
processes in and out of factory, 16:20494 (IA;JP;in Japanese) 
Reduction in raw material cost by means of changing air system at 
outlet of oxidation tower in stack gas desulfurization equipment, 

16:20624 (IA:JP;ln Japanese) 

Reduction in starting time associated with No.1 and No.2 genera- 
tors stopped in weekends, 16:20623 (IA;JP:in Japanese) 

Reduction of air conditioning cost through development of high- 
efficient refrigeration system, 16:20493 (IA; JP;in Japanese) 

Reduction of air for moistureproofing of P case stocker, 16:20533 
(IA; JP;In Japanese) 

Reduction of consumption unit of electric power for vacuum heat 
treatment furnace, 16:20573 (IA;JP;in Japanese) 

Reduction of cost of coke lumps, 16:20585 (IA;JP;in Japanese) 

Reduction of deaerator steam of CDQ boiler, 16:20579 (IA;JP;in 
Japanese) 

Reduction of electric power for VAD heating, 16:20581 (IA;JP;in 
Japanese) 

Reduction of electricity rate for turbo refrigerator by high efficiency 
operation and demand linkage, 16:20526 (IA;JP;in Japanese) 
Reduction of energy and starting time by improving turbine vibra- 

tion, 16:20614 (IA;JP;in Japanese) 

Reduction of energy loss in starting and stopping of a boiler, 
16:20541 (IA;JP;in Japanese) 

Reduction of exhaust gas temperature by means of injecting boiler 
tuel additive, 16:20507 (IA;JP;in Japanese) 

Reduction of fixed electric power of rolling line, 16:20577 (IA;JP;In 
Japanese) 

Reduction of fuel consumption unit of a large heating furnace, 
16:20569 (IA;JP;in Japanese) 

Reduction of heat for carbonization by improving fuel and gas 
changeover system of coke oven, 16:20575 (IA;JP;in Japanese) 

Reduction of heating energy of vacuum gas oil desulfurization 
equipment, 16:20484 (IA; JP;In Japanese) 

Reduction of hot air furnace heat consumption rate, 16:20480 
(IA;JP;In Japanese) 

Reduction of hydraulic fluid consumption, 16:20605 (IA;JP;in 
Japanese) 

Reduction of inhouse steam by improving space heating appliance 
operation, 16:20610 (IA;JP;in Japanese) : 

Reduction of power consumption by improving air-intake and ex- 
haust for rust preventive wax booth, 16:20608 (IA;JP;in 
Japanese) 

Reduction of power for lighting through centralized administration 
control, 16:20584 (IA;JP;in Japanese) 

Reduction of power of clinker cooling fan, 16:20565 (IA;JP;in 
Japanese) 

Reduction of process waste water in washing line, 16:20523 
(IA;JP;in Japanese) 

Reduction of soot blower steam in recovery boiler, 16:20508 
(IA;JP;in Japanese) 

Reduction of starting loss of boiler warm water by reviewing the 
cleaning method, 16:20612 (IA;JP;in Japanese) 


' Reduction of starting loss of condenser by decreasing vacuum 


buildup time, 16:20618 (IA;JP;in Japanese) 

Reduction of steam for driving vacuum exhaust system, 16:20580 
(IA;JP;In Japanese) 

Resources saving activity for plant service water, 16:20548 
(IA;JP;In Japanese) 

Saving energy by improving blast furnace gas flare stack, 
16:20578 (IA;JP;in Japanese) 
Saving energy by stopping water circulation in painting booth during 
lunch breaks and shift changes, 16:20517 (IA;JP;in Japanese) 
Saving energy in heat treatment process, 16:20715 (IA;JP;In 
Japanese) 

Saving of electric power, 16:20586 (IA;JP;in Japanese) 

Saving of electric power in wekied tube manufacturing process, 
16:20570 (IA;JP;in Japanese) 

Saving of energy by boiler dispersion, 16:20566 (IA;JP;in Japanese) 

Sendai thermal power station-advanced application of exhaust gas 
desulfurizer, 16:20477 (IA;JP;in Japanese) 
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Steam loss reduction activities, 16:20571 (IA;JP;ln Japanese) 
Steam saving by exhaust heat recovery, 16:20539 (IA;JP;In 
Japanese) 
Thorough site diagnosis toward combustion 
16:20518 (IA;JP;in Japanese) 
Total NWC power-up at NTT Shizuoka, 16:20631 (IA;JP;In Japan- 
ese) 
Use of inverter to reduce power consumed for room cooling, 
16:20632 (IA:JP;in Japanese) 
Use of proper solvent injection quantity for lubricant manufacturing 
unit, 16:20562 (IA;JP;in Japanese) 
Ente Nazionale per I’Energia Elettrica, Milan (Italy) 
ENEL (italy) variable speed wind turbines: Power conversion for 
medium voltage feeding of grid, 16:19945 (R;IT;In Italian) 
Gamma 60 variable speed wind turbine: Wide operating range, 
yaw power regulation (ENEA/ENEL demonstration program), 
16:19944 (R;IT;In Italian) 
Selective catalytic reduction of flue gas nitrogen oxides, 16:19958 
(R;IT;in Italian) 
Ente Nazionale per |’Energia Elettrica, Rome (italy) 
Consideration in GIS insulation coordination, 16:20273 (R;IT) 
Gas insulated substation for MV systems: Characteristics of SF¢ 
metal-enclosed switchgear, 16:20274 (R;IT) 
Gas-insulated substations (GIS): Research on diagnostic meth- 
ods, 16:20846 (R;IT) 
Environmental Evaluation Group, Carlsbad, NM (USA) 
An assessment of the flammability and explosion potential of 
transuranic waste, 16:19712 (R;US) 
European Organization for Nuclear Research, Geneva (Switzer- 
land) 
Hyperon-antihyperon production at LEAR, 16:21898 (R;US) 


improvement, 


F 


Fachhochschule Giessen-Friedberg, Giessen (Germany, F.R.). 
Inst. fuer Wasserwirtschaft und Verfahrenstechnik 

The increase of gas production in sludge digestion tanks by addition 

of foreign substrates. Final report, 16:19867 (1;DE;in German) 
Federal intormation Exchange, inc., Gaithersburg, MD (USA) 

A minority research and education information service: Annual 
status report, January 1991—September 1991, 16:22382 (R;US) 

Fedix on-line information service: Annual status report, Septem- 
ber 1990—August 1991, 16:22381 (R;US) 

Federal information Exchange, Inc., Germantown, MD (USA) 

A minority research and education information service: Design, 
develop, pilot test and implement on-line access for HBCUs and 
government agencies: Progress report, 16:20361 (R;US) 

[A minority research and education information service: Design, 
develop, pilot test and implement on-line access for HBCUs and 
government agencies]: Progress report, 16:22344 (R;US) 

Fermi National Accelerator Lab., Batavia, IL (USA) 

Comments on the behavior of a, in main injector +, jump 
schemes, 16:21229 (R;US) 

Design and analysis of the 50mm collider dipole vacuum vessel, 
16:21235 (R;US) 

Designing high energy accelerators under DOE’s “New Culture” 
for environment and safety: An example, the Fermilab 150 GeV 
Main Injector proton synchrotron, 16:21125 (R;US) 

Dijet mass resolution and compensating calorimetry, 16:21419 
(R;US) 

Fabrication and performance of a new high-gradient trim 
quadrupole for the Fermilab luminosity upgrade, 16:21155 (R;US) 

Hyperon radiative decays, the a parameter of I* — pv first results 
from Fermilab E761, 16:21900 (R;US) 

Jet results from CDF, 16:21901 (R;US) 

Mechanical design and analysis of the 2D cross-section of the 
SSC collider dipole magnet, 16:21232 (R;US) 

Microwave instability at transition: Stability diagram approach, 
16:21154 (R;US) 

Production measurements on the quadrupole correctors for the new 
Low- Beta System for the Tevatron Collider, 16:21234 (R;US) 

Quench performance of superconducting quadrupole magnets for 
the new Fermilab low beta insertion, 16:21231 (R;US) 
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Radiation shielding tests in the Meson beamline in the master sub- 
station area, 16:21236 (R;US) 

Software design for a database driven system for accelerator 
magnet measurements, 16:21233 (R;US) 

SSC collider dipole magnet end mechanical design, 16:21230 
(R;US) 

Synchrotron phase transition crossing using an rf harmonic, 
16:21156 (R;US) 

Finnish Centre for Radiation and Nuclear Safety (STUK), 
Helsinki (Finland). Dept. of Nuclear Safety 

Operation of Finnish nuclear power plants: Quarterly report, 2nd 
quarter, 1990, 16:20006 (R;Fl) 

Forest Service, Wenatchee, WA (USA). Wenatchee National For- 
est 

Little Naches River passage project: Annual report FY90 and 
FY89, 16:19889 (R;US) 

Forschungszentrum Juelich GmbH (Germany, F.R.). Inst. fuer 
Chemie 4 - Angewandte Physikalische Chemie 

Contributions to the environmental specimen bank. Pt. 6. Fission 
product measurements in recently taken environmental speci- 
mens and in specimens of the Environmental Specimen Bank 
taken after the Chernobyl reactor accident, 16:21570 (R;DE;In 
German) 

Forschungszentrum Juelich GmbH (KFA) (Germany, F.R.). Inst. 
fuer Energieverfahrenstechnik 

Examination of the influences of reduction conditions and reaction 
conditions on activity and selectivity of modified Cu-Co-Zn-Al cat- 
alysts during the alcohol synthesis, 16:19885 (R;DE;lIn German) 

Fraunhofer-institut fuer Bauphysik, Holzkirchen (Germany, F.R.) 

Determination of the water vapour transmission of building materi- 
als, 16:20452 (R;DE;In German) 

Fraunhofer-institut fuer Umweltchemie und Oekotoxikologie, 
Schmallenberg (Germany, F.R.) 

Anthropogenic immissions as stress factors in terrestrial ecosys- 
tems and ways towards reduction of injurious effects. Pt. 1 and 
2. Pt.1: Chemical investigations of forest damage via the 
above-ground pathway. Pt.2: Soil-chemical and -biological in- 
vestigations. Final report, 16:21567 (!;DE;In German) 

Frele Univ. Beriin (Germany, F.R.) 

Can bone metastases from mammary carcinomas and their 
regional distribution patterns established on the basis of ra- 
dionuclide studies provide any clues to the mechanisms of their 
further spread over skeletal system, 16:21672 (R;DE;in German) 

Scintigraphic hepatobiliary function studies in newborn infants to di- 
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impregnated adsorbents, 16:20242 (RA;US) 
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CRNL research reactor retrofit Emergency Filtration System, 
16:20173 (RA;CA) 
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Kinetic modeling of the purging of activated carbon after short 
term methyl iodide loading, 16:20244 (RA;US) 

New type adsorbent material of impregnated activated carbon 
fibers for iodine filter, 16:20239 (RA;US) 
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16:20514 (IA:JP;in Japanese) 

Reduction of hot air furnace heat consumption rate, 16:20480 
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susceptibilities of Fe,Al-type iron aluminides, 16:20733 (R;US) 

Axial-symmetric inverse extrusion of cylindrical aluminium alloy 
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APARTMENT BUILDINGS 
Exploratory investigation of energy use metering and data 
analysis methods for multifamily buildings in the Pacific North- 
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Using the electron-beam probing method for measuring coeffi- 
cient of ion beam neutralization, 16:21269 (RA;SU;In Russian) 

Using the transfer function method in measuring the U-70 beam 
parameters, 16:21250 (RA;SU;in Russian) 

BEAM MONITORS 

16:21097 (PA;US) 

A wide band slot-coupled beam sensing electrode for the ad- 
vanced light source, 16:21310 (R;US) 

Beam detector impedance calculation using circuit models, 
16:21376 (R;US) 
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Experimental studies of effect of high current pulse electron and 
carbon ion beams on high temperature Y-Ba-Cu-O, Bi-Ca-Sr- 
Cu-O superconductors, 16:22088 (R;SU;In Russian) 
Transport mechanism in bulk amorphous GeooSego_,Bix sys- 
tem, 16:20847 (R;XA) 


BISMUTH OXIDES 
16:20815 (PA;US) 


BITTER SPAR 
See DOLOMITE 


BITUMENS 

See also ASPHALTS 

Programmed temperature pyrolysis comparing Big Clifty (Ken- 
tucky) tar sand and asphaltenes from laboratory and pilot 
plant extracted bitumen, 16:19649 (RA;US) 

Recent technology advances in the CANMET hydrocracking 
process, 16:19591 (RA;US) 

Solvent extraction of beneficiated southern tar sands by the 
Wood-Beaver process - An update, 16:19633 (RA;US) 

The future of heavy oil and tar sands technology - A look at the 
turn of the century, 16:19579 (RA;US) 

Thermoanalytical studies on heavy petroleum distillation 
residues and bitumen, 16:19596 (1;DE;In German) 


BITUMINOUS COAL 
Agglomeration 
Development of the selective coagulation process: First quar- 
terly technical progress report, September 8, 1990—-December 
31, 1990, 16:19413 (R;US) 


Cleaning 

Development of the chemical and electrochemical coal cleaning 
process: Fourth quarterly technical progress report, January 
1, 1989—March 31, 1989, 16:19446 (R;US) 

Development of the chemical and electrochemical coal cleaning 
process: Sixth quarterly technical progress report, July 1, 
1989-September 30, 1989, 16:19447 (R;US) 

Development of the chemical and electrochemical coal cleaning 
process: Technical progress report, third quarter, October 
1,1988—-December 31, 1988, 16:19445 (R;US) 

Development of the chemical and electrochemical coal cleaning 
process: Technical progress report for the ninth quarter, April 
1, 1990-June 30, 1990, 16:19450 (R;US) 

Development of the chemical and electrochemical coal cleaning 
process: Technical progress report for the twelfth quarter, 
January 1, 1991—March 31, 1991, 16:19453 (R;US) 

Development of the chemical and electrochemical coal cleaning 
process: Technical progress report, eighth quarter, January 1, 
1990—March 31, 1990, 16:19449 (R;US) 

Development of the chemical and electrochemical coal cleaning 
process: Technical progress report for the 7th quarter, Octo- 
ber 1, 1989—December 31, 1989, 16:19448 (R;US) 

Development of the chemical and electrochemical coal cleaning 
process: Technical progress report for the eleventh quarter, 
October 1, 1990~December 31, 1990, 16:19452 (R;US) 
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Cocombustion 

Cyclone reburning retrofit: Corrosion evaluation: Technical re- 
port, September 1, 1990-November 30, 1990, 16:20709 
(R;US) 

Deashing 

16:19433 (PA;US) 

Development of the selective coagulation process: First quar- 
terly technical progress report, September 8, 1990—December 
31, 1990, 16:19413 (R;US) 

Desulfurization 

16:19433 (PA;US) 

Combined chemical and microbiological removal of organic sul- 
fur from coal: [Quarterly] technical report, December 1, 
1990—February 28, 1991, 16:19473 (R;US) 

Development of the selective coagulation process: First quar- 
terly technical progress report, September 8, 1990—December 
31, 1990, 16:19413 (R;US) 

Evaluation of sulfur-reducing microorganisms for organic desul- 
turization: Quarterly technical report, December 1, 
1990—February 28, 1991, 16:19472 (R;US) 

The effect of moderate coal cleaning on microbial removal of or- 
ganic sulfur: Technical report, September 1, 1990—-November 
30, 1990, 16:19414 (R;US) 

The effect of moderate coal cleaning on microbial removal of or- 
ganic sulfur: [Quarterly] technical report, December 1, 
1990—February 28, 1991, 16:19474 (R;US) 


Fiuidized-Bed Combustion 
Comparison of costs, emissions, and waste products on an 80- 
MW CFBC burning mine-run and washed coals, 16:19524 
(R;US) 
Leaching 
Development of the chemical and electrochemical coal cleaning 
process: Technical progress report for the tenth quarter, July 
1, 1990-September 30, 1990, 16:19451 (R;US) 
Materials Handling 
Pelletizing/resiurrying as a means of distributing and firing clean 
coal: Final quarterly technical progress report No. 2, October 
1, 1990—December 31, 1990, 16:19522 (R;US) 
Microbial Leaching 
The effect of moderate coal cleaning on microbial removal of or- 
ganic sulfur: Technical report, September 1, 1990—-November 
30, 1990, 16:19414 (R;US) 
Particle Size 
Roles of additives and surface control in slurry atomization: 
Quarterly report, [January—March 1991], 16:19542 (R;US) 
Pyrolysis 
16:19481 (PA;US) 
Surtace Properties 
A novel approach to highly dispersing catalytic materials in coal 
for gasification: Sixth quarterly report, January 1, 1991— 
March 31, 1991, 16:19464 (R;US) 
Swelling 
16:19481 (PA:US) 
The effect of selective absorption on coal conversion: Quarterly 
report, January—April 1991, 16:19476 (R;US) 
BLACK HOLES 
Stability of Einstein Yang-Mills black holes, 16:22146 (R;AT) 
BLACK LIQUIDS : 
Energy saving measures-for insoluble impurity treatment equip- 
ment, 16:20537 (iA;JP;in Japanese) 
BLACK SHALES 
Organic maturation of the Cleveland member of the Ohio Shale 
(eastern Kentucky), 16:19629 (RA;US) 
BLADES (COMPRESSOR) 
See COMPRESSOR BLADES 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST EFFECTS 
Atmospheric propagation of 
16:21509 (R;US) 


high-explosive blast waves, 





BLAST FURNACES 
Rechallenge to energy saving installations in blast furnace, 
16:20514 (IA;JP;in Japanese) 
BLASTING 
See EXPLOSIVE FRACTURING 
BLASTS 
See EXPLOSIONS 
BLEACHING 
Rationalization for bleaching process condition and application 
of 60°C hot water, 16:20476 (IA;JP;in Japanese) 
BLENDERS 
See MIXERS 
BLOWERS 
Electric power saving by improved operation of dust collecting 
machine, 16:20593 (lIA;JP;in Japanese) 
Electric power saving by proper operation of combustion fans 
for hot blast stove, 16:20527 (IA;JP;in Japanese) 
Electric power saving of vertical mill for crushing cement raw 
material, 16:20567 (IA;JP;lIn Japanese) 
Energy saving by controlling vibration of blower, 16:20598 
(IA;JP:in Japanese) 
Energy saving of large power plant of lijima refinery, 16:20582 
(IA;JP;in Japanese) 
Power saving by means of changing poles in air conditioning fan 
motor, 16:20633 (IA;JP;in Japanese) 
Reduction of fixed electric power of rolling line, 16:20577 
(IA;JP;In Japanese) 
Reduction of power of clinker cooling fan, 16:20565 (IA;JP;In 
Japanese) 
Saving of electric power, 16:20586 (IA;JP;in Japanese) 
BLUE-GREEN ALGAE 
See CYANOBACTERIA 
BNL 
Guide to computing and communications at Brookhaven Na- 
tional Laboratory, 16:22334 (R;US) 
BOILER FUEL 
See BOILER FUELS 
BOILER FUELS 
Reduction of exhaust gas temperature by means of injecting 
boiler fuel additive, 16:20507 (IA;JP;In Japanese) 
BOILERS 
See also FLUIDIZED BED BOILERS 
REFUSE-FUELED BOILERS 
WASTE HEAT BOILERS 
Coal 
Energy saving through improved coal boiler control, 16:20563 
(IA;JP;in Japanese) 
Combustion 
Energy saving by means of emulsified combustion of heavy oil, 
16:20534 (IA;JP;in Japanese) 
Control Systems 
Energy saving through improved coal boiler control, 16:20563 
(IA;JP;In Japanese) 
Cooling Systems 
Energy conservation by improvement of boiler cooling method, 
16:20525 (lIA;JP;in Japanese) 
Dispersions 
Saving of energy by boiler dispersion, 16:20566 (IA;JP;In 
Japanese) 
Energy Conservation 
Energy saving through improved coal boiler control, 16:20563 
(IA;JP;In Japanese) 
Reduction of energy loss in starting and stopping of a boiler, 
16:20541 (IA;JP;In Japanese) 
Feedwater 
Experimental studies of the volatility of ammonium chloride, 
16:20925 (R;US) 
Recovery of boiler feed water shaft sealing water during genera- 
tor stop, 16:20611 (IA;JP;in Japanese) 
Feedwater Heaters 
Increase in generated output by automatic control of high pres- 
sure feed water heater, 16:20528 (IA;JP;in Japanese) 
Flue Gas 
Optimization of boiler O, control, 16:20559 (IA;JP;in Japanese) 


BORAX-1 REACTOR 


Heat Transfer 
Establishment of appropriate soot blower control method, 
16:20515 (IA;JP;in Japanese) 
Maintenance 
Energy conservation by improvement of boiler cooling method, 
16:20525 (IA;JP;in Japanese) 
Retrofitting 
Environmental assessment: Low NO,/SO, burner retrofit for 
utility cyclone boilers: Clean coal technology program, 
16:19954 (R;US) 
Shutdown 
Energy conservation by improvement of boiler cooling method, 
16:20525 (IA;JP;in Japanese) 
Improvement of forced cooling method of super-super critical 
pressure boiler, 16:20615 (IA;JP;In Japanese) 
Reduction of energy loss in starting and stopping of a boiler, 
16:20541 (IA;JP;in Japanese) 
Soot 
Establishment of appropriate soot blower control method, 
16:20515 (IA;JP;in Japanese) 
Start-Up 
Reduction of energy loss in starting and stopping of a boiler, 
16:20541 (IA;JP;in Japanese) 
Surtace Cleaning 
Establishment of appropriate soot blower control method, 
16:20515 (IA;JP;in Japanese) 
Tubes 
Reduction of starting loss of boiler warm water by reviewing the 
cleaning method, 16:20612 (IA;JP;In Japanese) 
Waste Heat Utilization 
Heat revoery of boiler exhaust gas by improving feed water sys- 
tem, 16:20538 (IA;JP;in Japanese) 
Steam saving by exhaust heat recovery, 16:20539 (IA;JP;in 
Japanese) 
BOILING DETECTION 
Application of the spectrum-covariance analysis of low frequency 
noises to boiling detection, 16:20108 (R;HU;in Russian) 
BOILING REACTOR EXPERIMENT 1 
See BORAX-1 REACTOR 
BOILING REACTOR EXPERIMENT 2 
See BORAX-2 REACTOR 
BOILING REACTOR EXPERIMENT 3 
See BORAX-3 REACTOR 
BOILING REACTOR EXPERIMENT 4 
See BORAX-~4 REACTOR 
BOILING WATER COOLED AND MODERATED REACTOR 
See BWR TYPE REACTORS 
BOLOMETERS 
Superconducting bolometers: High-T.and low-T., 16:21096 
(R;US) 
BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION 
1990 Pacific Northwest loads and resources study: Technical 
Appendix, 16:20391 (R;US) 
Non-electric plant maintenance and replacement, 16:20265 
(RA;US) 
Outage data work group, 16:20264 (RA;US) 
Power system control, 16:20266 (RA;US) 
Power system dispatch, 16:20271 (RA:US) 
Substation maintenance, 16:20272 (RA;US) 
Substation operations, 16:20270 (RA;US) 
System protection maintenance, 16:20269 (RA;US) 
Transmission line maintenance, 16:20276 (RA;US) 
BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BORANES 
Nitrogen and boron-containing polymers as precursors of ce- 
ramic materials, 16:20760 (R;US) 
BORAX-1 REACTOR 
Design-development and operation of the Experimental Boiling- 
Water Reactor (EBWR) facility, 1955-1967: EBWR D&D 
Project, 16:20210 (R;US) 
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BORAX-2 REACTOR 


BORAX-2 REACTOR 

Design-development and operation of the Experimental Boiling- 
Water Reactor (EBWR) facility, 1955-1967: EBWR D&D 
Project, 16:20210 (R;US) 

BORAX-3 REACTOR 

Design-development and operation of the Experimental Boiling- 
Water Reactor (EBWR) facility, 1955-1967: EBWR D&D 
Project, 16:20210 (R;US) 

BORAX-4 REACTOR 

Design-development and operation of the Experimental Boiling- 
Water Reactor (EBWR) facility, 1955-1967: EBWR D&D 
Project, 16:20210 (R;US) 

BOREHOLES 

Bayesian design and analysis of computer experiments: Use of 
derivatives in surface prediction, 16:22354 (R;US) 

Downhole heat exchanger wellbore/aquifer interaction research 
and worldwide utilization, 16:19933 (RA;US) 

Report of drilling and radionuclide migration investigations at 
UE20n#1, Pahute Mesa, Nevada Test Site, 1987, 16:21628 
(R;US) 

BOROHYDRIDES 

Influence of ligand nature on composition and properties of solid 
reduction product of nickel complexes by borohydride, 
16:20982 (IA;SU;In Russian) 

On the synthesis of alkali metal hexahydro-closo-hexaborates, 
16:20975 (IA;SU;In Russian) 

BORON 

Magnetron sputter deposition of boron and boron carbide, 
16:20825 (R;US) 

The experimental study on the mass transfer model of boron in- 
jection for natural circular heating reactor, 16:20092 (R;CN;In 
Chinese) 

BORON CARBIDES 

Magnetron sputter deposition of boron and boron carbide, 
16:20825 (R;US) 

Structure of icosahedral borides by Raman spectroscopy, 
16:20820 (R;US) 

BORON COMPLEXES 

Regularities of structure change and thermodynamic properties 
in alkylhydride and alkyl complexes of 2-6 groups, 16:20935 
(IA;SU;In Russian) 

Structure-controlied synthesis of metallocomplexes of azome- 
thins and its analogs, 16:20942 (IA;SU;in Russian) 

BOROSILICATE GLASS 

16:20258 (PA;US) 

Characterization by B sup(11), Na sup(23), and Si sup(29) 
MAS-NMR od silicate and borosilicate prepared by the sol-gel 
procedure, 16:20855 (IA;BR) 

BOROSILICATES 

See BOROSILICATE GLASS 
BOUNDARIES (GRAIN) 

See GRAIN BOUNDARIES 
BOUNDARY VALUE PROBLEMS 

See BOUNDARY-VALUE PROBLEMS 
BOUNDARY-VALUE PROBLEMS 

On a problem of penetration of solvent into polymer, 16:22118 

(R;XA) 
BPA 
See BONNEVILLE POWER ADMINISTRATION 
BR-2 REACTOR 

BR-2 research reactor modifications: Experience gained from 
the BR-2 beryllium matrix replacement and second matrix 
surveillance programme, 16:20157 (RA;CA) 

BRACKISH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 

BRAIN 

Hydratation section of rat brain under combined effect of ethanol 
and gamma-radiation of head: conditions of synergism mani- 
testation, 16:21762 (IA;SU;In Russian) 

New techniques for positron emission tomography in the study 
of human neurological disorders: Progress report for the 
project year beginning 14 June 1990, 16:21666 (R;US) 

Synergism in brain integrating systems under the effect of +- 
radiation and ethanol, 16:21778 (IA;SU;In Russian) 
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BREAKWATERS 

See DAMS 
BREASTS 

See MAMMARY GLANDS 
BREEDING BLANKETS 

Fabrication, properties, and tritium recovery from solid breeder 
materials, 16:22231 (R;US) 

In-situ tritium recovery from LizO irradiated under a large temper- 
ature gradient-BEATRIX-II solid specimen, 16:22287 (R;US) 

Lithium orthosilicate ceramics:. sol-gel preparation, lithium dy- 
namics and tritium release, 16:22260 (R;FR;In French) 

BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES 

Evolution of hydrologic systems and brine geochemistry in a de- 
forming salt medium: Data from WIPP brine seeps, 16:19719 
(R;US) 

Hydrocarbons associated with brines from geopressured wells: 
Annual report, fiscal 1990, 16:19930 (R;US) 

BRONCHOGENIC CARCINOMA 
See CARCINOMAS 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROOKHAVEN RHIC 
RHIC Project, 16:21120 (R;US) 
BRUCE-1 REACTOR 
Compactable reactor waste characterization, 16:19741 (R;CA) 
BRUCE-5 REACTOR 

An opportunity for inexpensive nuclear power, 16:20011 (IA;CA) 

Ontario Hydro's load following requirements, issues, experience 
and strategy, 16:20009 (IA;CA) 

BSF REACTOR 
See BSR-1 REACTOR 
BSR-1 REACTOR 

Bulk Shielding Facility semiannual report July-December 1990, 

16:20198 (R;US) 
BSR-2 REACTOR 

Bulk Shielding Facility semiannual report July-December 1990, 

16:20198 (R;US) 
BUBBLE GROWTH 

Percolation models for boiling and bubble growth in porous me- 

dia, 16:19573 (R;US) 
BUFFERS 

Effect of buffer solutions with various ph value on survival and 
radiosensitivity of clone cells of Ehrlich ascite tumor, 
16:21725 (IA;SU;In Russian) 

BUILDERS 
Residential construction demonstration project: Cycle 1 builder 
exit survey, 16:20433 (R;US) 
BUILDING (CONSTRUCTING) 
See CONSTRUCTION 
BUILDING (MANUFACTURING) 
See FABRICATION 
BUILDING CONTRACTORS 
See BUILDERS 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETE BLOCKS 
CONCRETES 

Determination of the water vapour transmission of building ma- 
terials, 16:20452 (R;DE;in German) 

Steady-state and transient tests using the unguarded thin- 
heater apparatus (thermophysical properties of building 
materials), 16:20868 (R;US) 

Wallboard with latent heat storage for passive solar applica- 
tions, 16:19921 (R;US) 

BUILDINGS 

See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
FEDERAL BUILDINGS 
HOSPITALS 
PREFABRICATED BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 





Compiled Data 
Survey of the existing building stock to assess the passive solar 
potential: Final report (approved version), 16:20443 (R;DK) 
Construction 
The new DOE Primary Standards facility at Sandia National 
Laboratories, 16:21050 (R;US) 


Design 
The new DOE Primary Standards facility at Sandia National 
Laboratories, 16:21050 (R;US) 
Energy Conservation 
Condensing boiler, 16:20446 (IA;DE;in German) 
Domestic water heating, 16:20449 (IA;DE;In German) 
Heating control, 16:20448 (IA;DE;in German) 
Kloeckner solar heating system Astron. System Thermomax. 
Planning and installation, 16:19920 (1;DE;in German) 
Low-temperature heating systems, 16:20447 (IA;DE;in German) 
Modern central heating systems. A handbook of the Hessian Min- 
istry of Economics and Technology, 16:20445 (1;DE;in German) 
Modernization of the central heating system, 16:20450 (IA;DE;In 
German) 
Energy Efficiency 
Conservation and renewable energy technologies for buildings, 
16:20436 (R;US) 
Design tool for energy-efficient buildings: DOE-2 computer pro- 
gram for analyzing building energy use, 16:20437 (RA;US) 
Heating Systems 
Condensing boiler, 16:20446 (IA;DE;in German) 
Heating control, 16:20448 (IA;DE;In German) 
Low-temperature heating systems, 16:20447 (IA;DE;In German) 
Modern central heating systems. A handbook of the Hessian Min- 
istry of Economics and Technology, 16:20445 (|;DE;in German) 
Modernization of the central heating system, 16:20450 (IA;DE;In 
German) 
Retrofitting 
Modernization of the central heating system, 16:20450 (IA;DE;In 
German) 
Seismic Effects 
Seismic response characteristics of full-size buildings with base 
isolation system, 16:21028 (R;US) 
Soll-Structure Interactions 
Structural identification method as a support for dynamic analy- 
sis of nuclear power stations, 16:20074 (IA;CS) 
Soler Architecture 
Survey of the existing building stock to assess the passive solar 
potential: Final report, 16:19917 (R;LU) 
Soler Water Heating 
Kloeckner solar heating system Astron. System Thermomax. 
Planning and installation, 16:19920 (I;DE;in German) 
Temperature Distribution 
Analytic solution of the instationary temperature field equation 
for random boundary conditions taking inner heat sources into 
account, 16:21060 (I;DE;in German) 
Therma! Conduction 
The US/EKS: Advances in the SPANK-based Energy Kernel 
System, 16:20456 (R;US) 
Thermodynamics 
Analytic solution of the instationary temperature field equation 
for random boundary conditions taking inner heat sources into 
account, 16:21060 (1;DE;in German) 
Water Heating 
Domestic water heating, 16:20449 (IA;DE;in German) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BULGARIAN RESEARCH REACTOR IRT-2000 
See IRT-SOFIA REACTOR 
BULK SHIELDING REACTOR-1 
See BSR-1 REACTOR 
BULK SHIELDING REACTOR-2 
See BSR-2 REACTOR 
BUNCHING (BEAM) 
See BEAM BUNCHING 
BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 


BWR TYPE REACTORS 
Fuel Management 


BURNERS 
See also GAS BURNERS 
OIL BURNERS 

Comparison of lime and iron oxide for high temperature sulfur 
removal: Technical progress report No. 4, September 1, 
1990—November 30, 1990, 16:19508 (R;US) 

Condensing boiler, 16:20446 (IA;DE;in German) 

Conservation of heavy oil used to dry blast furnace iron runners, 
16:20506 (IA;JP;in Japanese) 

Energy saving of walking beam type continuous heating fur- 
nace, 16:20572 (IA;JP;in Japanese) 

Low-temperature heating systems, 16:20447 (IA;DE;In German) 

Modern central heating systems. A handbook of the Hessian Min- 
istry of Economics and Technology, 16:20445 (1;DE;in German) 

Power plant fuel burner monitor: Two-color pyrometer, 
16:19949 (RA;US) 

Saving energy by improving blast furnace gas flare stack, 
16:20578 (JA;JP;in Japanese) 

BURNUP 

Criticality reference benchmark calculations for burnup credit 
using spent fuel isotopics, 16:19690 (R;US) 

Determination of the burn-up in fuels of the MTR type by means 
of gamma spectroscopy with crystal of INa(Tl), 16:20191 
(R;AR;In Spanish) 

BURSA OF FABRICIUS 

See BIRDS 
BURST CAN DETECTION 

See FAILED ELEMENT DETECTION 
BURST SLUG DETECTION 

See FAILED ELEMENT DETECTION 
BUTANOIC ACID 

See BUTYRIC ACID 
BUTYRIC ACID 

Bioconversion of coal-derived synthesis gas to liquid fuels: 
Quarterly technical report, December 1, 1990—February 28, 
1991, 16:19471 (R;US) 

BWR TYPE REACTORS 
See also LIMERICK-2 REACTOR 
TVO-1 REACTOR 
TVO-2/REACTOR 
_ Effects of residual stresses on the fracture toughness of 
Zircaloy-2 tubes, 16:20005 (R;US) 

Long-term embrittlement of cast duplex stainless steels in LWR 
systems: Semiannual report, October 1988—March 1989: Vol- 
ume 4, No. 1, 16:20732 (R;US) 

Air Cleaning Systems 

Experimental study on aerosol removal efficiency for pool scrub- 
bing under high temperature steam atmosphere, 16:20246 
(RA;US) 

Impact of the filtered venting system design upon the total 
radioactive release in case of a severe accident and a com- 
parison of European requirements, 16:20247 (RA;US) 

Nuclear air cleaning programs in USA, 16:20249 (RA;US) 

The Dutch nuclear program, 16:19970 (RA;US) 

Containment Systems 

Experiments to determine the leakage behavior of pressure- 

unseating equipment hatches, 16:20260 (R;US) 
Design Basis Accidents 

Passive ALWR source term: Advanced Reactor Severe Acci- 

dent Program, 16:20220 (R;US) 
Emergency Plans 

Developing an emergency procedures writers’ guide: A case 

study, 16:20226 (R;US) 
Fission Product Release 
Passive ALWR source term: Advanced Reactor Severe Acci- 
dent Program, 16:20220 (R;US) 
Fuel Element Failure 
16:20258 (PA;US) 
Fuel 

Status of fuel assembly design and core management experi- 
ence with MOX fuel in the Federal Republic of Germany for 
Siemens/KWU type LWRs, 16:19990 (RA;XA) 
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BWR TYPE REACTORS 


Pi 

Short cracks in piping and piping welds: Semiannual report, 

March—September 1990: Volume 1, No. 1, 16:20252 (R;US) 
Plutonium Recycle 

Status of fuel assembly design and core management experi- 
ence with MOX fuel in the Federal Republic of Germany for 
Siemens/KWU type LWRs, 16:19990 (RA;XA) 

Pressure Vessels 

Heavy-Section Steel Technology Program fracture issues, 

16:20216 (R;US) 
Radioactive Effluents 

Radioactive materials released from nuclear power plants: An- 

nual report 1988, Volume 9, 16:20114 (R;US) 
Reactor Accidents 

Generic risk insights for General Electric boiling water reactors, 
16:20257 (R;US) 

Specific topics in severe accident management, 16:20256 (R;US) 

Reactor Components 

Testing frequencies of safety related pumps and valves: PSA per- 

spectives vs United States industry codes, 16:20227 (R;US) 
Reactor Core Disruption 

Impact of the filtered venting system design upon the total 
radioactive release in case of a severe accident and a com- 
parison of European requirements, 16:20247 (RA;US) 

Reactor Safety 

16:20258 (PA;US) 

Experimental study on aerosol removal efficiency for pool scrub- 
bing under high temperature steam atmosphere, 16:20246 
(RA;US) 

Experiments to determine the leakage behavior of pressure- 
unseating equipment hatches, 16:20260 (R;US) 

Heavy-Section Steel Technology Program fracture issues, 
16:20216 (R;US) 

Nuclear air cleaning programs in USA, 16:20249 (RA;US) 

The Dutch nuclear program, 16:19970 (RA;US) 

Risk Assessment 

Generic risk insights for General Electric boiling water reactors, 

16:20257 (R;US) 
Source Terms 

Passive ALWR source term: Advanced Reactor Severe Acci- 

dent Program, 16:20220 (R;US) 
Spent Fuels 

A proposed Regulatory Guide basis for spent fuel decay heat, 
16:19711 (R;US) 

The scale analysis sequence for LWR fuel depletion, 16:19708 
(R;US) 

Uranium Recycle 

Reprocessed uranium fuel fabrication in Japan, 16:19964 

(RA;XA) 


Cc 


C CODES 
Advanced Test Reactor risk-based management system instruc- 
tion manual: Revision 1, 16:20228 (R;US) 
C INVARIANCE 
lsospin breaking in the neutron-proton system, 16:21907 (R;CA) 
C-1430 RESONANCES 
See MESONS 
CABLES (ELECTRIC) 
See ELECTRIC CABLES 
CADARACHE (CEA) 
See CEA CADARACHE 
CADMIUM 
Early diagenesis and its influence on the mobility of the trace el- 
ements As, Cd, Co, Cu, Ni, Pb and Zn in sediment and seston 
suspensions, 16:21634 (R;DE;in German) 
Groundwater cleanup: Biosorption, 16:21623 (RA;US) 
New assay kit can measure very low levels of cadmium: Blood 
cadmium assay kit, 16:21813 (RA;US) 
RCRA Facility Investigation Plan, Waste Coolant Processing 
Facility (T-038), Y-12 Plant, Oak Ridge, Tennessee, 16:19809 
(R;US) 
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Removal of soluble toxic metals from water, 16:21618 (R;CA) 

The use of solution impregnation to doped silica gels with Cd, 
Se, and S, 16:20932 (IA;BR) 

CADMIUM COMPLEXES 

New different-ligand complexes of Zn?*, Cd?+, Hg?*, Pb?* di- 
ethyldithiocarbamates and xanthates, 16:20955 (IA;SU;In 
Russian) 

New synthesis of metal coordination compounds with anion form 
of isatin a-thiosemicarbazone, 16:20969 (IA;SU;In Russian) 

New synthesis technique of heterometallic complexes, 
16:20957 (IA;SU;In Russian) 

New ways of coordination compounds synthesis from metallic 
powders and metal oxides, 16:20938 (IA;SU;In Russian) 

Structure-controlled synthesis of metallocomplexes of azome- 
thins and its analogs, 16:20942 (IA;SU;In Russian) 

Synthesis peculiarities and properties of polyfiuorinated thiophe- 
nol complexes with Zn**, Cd?+, Hg** and Pb** ions, 
16:20978 (IA;SU;In Russian) 

CADMIUM COMPOUNDS 

Chelate-forming silica sorbents containing chemically grafted 
diaza-18-crown-6 residues, 16:20996 (IA;SU;In Russian) 

Environmental, health and safety issues associated with the man- 
ufacture and use of II-VI photovoltaic devices, 16:19922 (R;US) 

CALCITE 

An evaluation of evidence pertaining to the origin of vein de- 
posits exposed in Trench 14, Nevada Test Site, Nevada, 
16:19710 (R;US) 

CALCIUM 
Solubility studies of the Ca-CaO-CaCl. system, 16:19680 (R;US) 
CALCIUM 40 TARGET 

Antiproton-induced elastic and inelastic scattering at intermedi- 

ate energies, 16:22023 (R;US) 
CALCIUM 48 TARGET 

Generalized radiative corrections for hadronic targets, 16:21859 
(R;FR) 

CALCIUM CARBONATES 

See aiso CALCITE 

DOLOMITE 

Evaluation of alternative flow sheets for upgrade of the Process 
Waste Treatment Plant, 16:19744 (R;US) 

Fuel saving of lime burning kiln, 16:20540 (IA;JP;In Japanese) 

CALCIUM CHLORIDES 
Solubility studies of the Ca-CaO-CaClz system, 16:19680 (R;US) 
CALCIUM COMPOUNDS 
See also CALCIUM CARBONATES 
CALCIUM HYDROXIDES 
CALCIUM OXIDES 

A novel approach to highly dispersing catalytic materials in coal 
for gasification: Sixth quarterly report, January 1, 1991— 
March 31, 1991, 16:19464 (R;US) 

Effects of calcium magnesium acetate on the combustion of 
coal-water slurries: Sixth quarterly project report, 1 December 
1990-28 February 1991, 16:19549 (R;US) 

Experimental studies of effect of high current pulse electron and 
carbon ion beams on high temperature Y-Ba-Cu-O, Bi-Ca-Sr- 
Cu-O superconductors, 16:22088 (R;SU;in Russian) 

CALCIUM HYDROXIDES 

Duct injection technology prototype development: 

corrosion report, 16:19955 (R;US) 
CALCIUM OXIDES 

16:20815 (PA;US) 

Glass- forming ability of a CaO-Nb sub(2)O sub(5) composition 
by sol-gel and conventional preparation methods, 16:20781 
(1A;BR) 

Solubility studies of the Ca-CaO-CaCl, system, 16:19680 (R;US) 

The kinetics of sulfation of calcium oxide: Final report, 16:19956 
(R;US) 

CALCULATIONS (COMPUTER) 
See COMPUTER CALCULATIONS 
CALIBRATION STANDARDS 

Testing of IAEA standard reference materials by Research and 
Development institute, Czechoslovak Uranium Industry, 
16:20915 (IA;CS;in Czech) 
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CALIFORNIA 

Alternatives to the California Energy Baseline Program, 
16:20308 (RA;US) 

Archaeological data recovery investigations at CA-SBa-993 
Vandenburg Air Force Base, California, 16:20333 (R;US) 

Crystal attenuation and velocity structure at the San Andreas 
fault zone in central California, 16:21837 (R;US) 

CALORIMETERS 
Fast simulation of electromagnetic showers in the ZEUS 
calorimeter, 16:21412 (R;DE) 
Monte Carlo studies on the hadronic calibration of the H1 
calorimeter with HERA events, 16:21413 (R;DE;In German) 
The pipelined readout for the ZEUS calorimeter, 16:21414 (R;DE) 
CALORIMETERS (PARTICLE) 

See SHOWER COUNTERS 
CAM 

See COMPUTER-AIDED MANUFACTURING 
CAMAC SYSTEM 

Smart crate controller for fast readout: Improves existing data 

collection, 16:22340 (RA;US) 
CAMBIUM 
See MERISTEMS 
CANADA 
UCAN 1984 annual report, 16:19696 (I;CA) 
CANADIAN NRU REACTOR 
See NRU REACTOR 
CANCER 
See NEOPLASMS 
CANDU REACTOR 
See DOUGLAS POINT ONTARIO REACTOR 
CANDU TYPE REACTORS 
See also BRUCE-1 REACTOR 
BRUCE-5 REACTOR 
CORDOBA REACTOR 
DARLINGTON-1 REACTOR 
DARLINGTON-4 REACTOR 
DOUGLAS POINT ONTARIO REACTOR 
NPD REACTOR 
PICKERING-1 REACTOR 
PICKERING-2 REACTOR 
POINT LEPREAU-1 REACTOR 

A CANDU designed for more tolerance to failures in large com- 
ponents, 16:20027 (IA;CA) 

CANDU 300 design safety improvements, 16:20023 (IA;CA) 

CANDU 300 fuel channel, 16:20025 (1A;CA) 

Computer simulation of fuel channel replacement, 16:20026 
(IA;CA) 

Current methods in qualification of CANDU heat transport 
pumps for operation under loss-of-coolant accident condi- 
tions, 16:20038 (IA;CA) 

FUELEM: a microcomputer program to automatically select 
channels for refuelling, 16:20010 (IA;CA) 

Hydrogen ingress mechanisms in ZR-2.5 wt% Nb pressure 
tubes: An overview of some recent progress, 16:20035 (IA;CA) 

Leak before break and leak detection systems of CANDU fuel 
channels, 16:20097 (IA;CA) 

Nuclear air cleaning R and D programs in Canada, 16:20250 
(RA;US) 

Operations decision support systems for CANDU nuclear plant 
operations, 16:20094 (IA;CA) 

Prospects for improved Zr-2.5 Nb pressure tubes, 16:20037 
(IA;CA) 

Recycling in CANDU of uranium and/or plutonium from spent 
LWR fuel, 16:19700 (RA;XA) 

The CANDU 300 distributed control system, 16:20024 (IA;CA) 

The experimental measurement of circumferential temperature 
distributions developed on pressure tubes under stratified 
two-phase flow conditions, 16:20016 (IA;CA) 

CANINES 

See DOGS 
CANIS LATRANS 

See COYOTES 
CANISTERS 

See CONTAINERS 


CARBON BLACK 


CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CANOPIES 

Water-, needle- and soil-analytical investigations as part of 
the experiments with open top chambers at Edel- 
mannshof/Welzheim forest, 16:21818 (RA;DE;in German) 

CAPACITY 

A computer program for the performance evaluation of maxi- 
mum power point trackers, 16:19906 (R;NL) 

Equipment for testing of maximum power point trackers under 
variable, programmable conditions, 16:19907 (R;NL) 

CAPSULES (IRRADIATION) 

See IRRADIATION CAPSULES 
CARBAMIDE 

See UREA 
CARBAZOLES 

Thermodynamic properties of 9-methyicarbazole and 1,2,3,4- 
tetrahydro-9-methylcarbazole, 16:19592 (R;US) 

CARBENES 

Bimetallic promotion of cooperative hydrogen transfer and het- 
eroatom removal in coal liquefaction: Quarterly summary, 
September 1, 1990—November 30, 1990, 16:19461 (R;US) 

CARBIDES 
See also BORON CARBIDES 
SILICON CARBIDES 
URANIUM CARBIDES 
16:21024 (PA;US) 
CARBINOL 
See METHANOL 
CARBOHYDRATES 

16:21002 (PA;US) 

Converting high-carbohydrate food wastes into degradable plas- 
tics: Biolac bioconversion process, 16:21688 (RA7US) 

Food-processing byproducts yield commercial products: 
Fermentable-carbohydrate conversion process, 16:21687 
(RA;US) 

CARBON 
See also ACTIVATED CARBON 
CARBON BLACK 
DIAMONDS 
GRAPHITE 

Effective like- and unlike-pair interactions at high pressure and 
high temperature, 16:21508 (R;US) 

Investigation into the effect of heat treatment on the thermal 
conductivity of 3-D carbon/carbon fiber composites, 16:20831 
(R;US) 

Proton Energy Loss (PEL) material characterization, 16:20886 
(R;US) 

CARBON 12 REACTIONS 

Hot zone evolution and pre-equilibrium emission in interactions 

between nuclei, 16:22030 (R;DK) 
CARBON 12 TARGET 

A simplified three-body model for ''Li and associated °Li and 
neutron momentum distributions, 16:22029 (R;DK) 

Antiproton-induced elastic and inelastic scattering at intermedi- 
ate energies, 16:22023 (R;US) 

The rise and fall of multi-fragment emission, 16:21985 (R;DE) 

CARBON 14 

Gaseous release of carbon-14: Why the high level waste regu- 

lations should be changed, 16:19778 (R;US) 
CARBON 14 COMPOUNDS 

Efficiency of combined effect of radiocarbon and some chemical 
and physical factors on animal organism, 16:21786 (IA;SU;In 
Russian) 

Release and transport of gaseous C-14 from a nuclear waste 
repository in an unsaturated medium, 16:19735 (R;US) 

The use of AMS to the biomedical sciences, 16:21148 (R;US) 

CARBON BLACK 

16:19482 (PA:US) 

A feasibility study for the coprocessing of fossil fuels with bio- 
mass by the Hydrocarb Process, 16:19866 (R;US) 
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CARBON CYCLE 


CARBON CYCLE 
The response of ecosystems to global change: 
agenda, 16:21542 (RA;US) 


CARBON DIOXIDE 

16:19952 (PA;US) 

CO, removal in IGCC power plants equipped with a hot gas 
cleanup system, 16:19513 (R;NL;in Dutch) 

Carbon dioxide release from ocean thermal energy conversion 
(OTEC) cycles, 16:19895 (RA;US) 

Cost-effectiveness analysis of CO2-reduction options: The case 
of the Netherlands, 16:20346 (R;NL) 

Data collection on renewables for EC CO2-reduction study: The 
Netherlands DERE subprogramme, 16:20290 (R;NL) 

Elements of oceanic CO, feedback in response to climatic 
changes, 16:21540 (RA;US) 

Enhanced research program on the long-range climatic effects 
of increased atmospheric carbon dioxide: A continuation: 
1984 annual report, 16:21562 (R;US) 

Factors governing dry deposition of gases to surface water, 
16:21619 (R;US) 

Interpretation of cloud-climate feedback as produced by 14 at- 
mospheric general circulation models, 16:21531 (RA;US) 

Paleo deep water variability: Magnitude and rapidity, 16:21537 
(RA;US) 

Role of the ocean carbon cycle in determining atmospheric 
pCOz2, 16:21538 (RA;US) 

Statistically designed study of the variables and parameters of 
carbon dioxide equations of state: Final report, 16:19569 
(R;US) 

Terrestrial ecosystems and climatic change, 16:21541 (RA;US) 

The challenge of drastic CO, reduction: Opportunities for new 
energy technologies to reduce COz emissions in the Nether- 
lands energy system up to 2020, 16:20345 (R;NL) 

The response of ecosystems to global change: 
agenda, 16:21542 (RA;US) 

CARBON DIOXIDE INJECTION 

Field verification of CO2-foam: Final report, 16:19576 (R;US) 

improved COz enhanced oil recovery — Mobility contro! by in- 
situ chemical precipitation: Final report, 16:19575 (R;US) 

Improvement of sweep efficiency and mobility control in gas 
flooding, 16:19583 (R;US) 

CARBON FIBERS 

Investigation into the effect of heat treatment on the thermal 
conductivity of 3-D carbon/carbon fiber composites, 16:20831 
(R;US) 

New type adsorbent material of impregnated activated carbon 
fibers for iodine filter, 16:20239 (RA;US) 


CARBON IONS 
Collisional processes of interest in MFE plasma research: An- 
nual report, June 1, 1990—May 31, 1991, 16:22158 (R;US) 


CARBON MONOXIDE 

Alkali/TX2 catalysts for CO/H2 conversion to C;—C, alcohols: 
Technical progress report, December 1990—February 1991, 
16:19462 (R;US) 

Bioconversion of coal-derived synthesis gas to liquid fuels: 
Quarterly technical report, December 1, 1990—February 28, 
1991, 16:19471 (R;US) 

Surface chemical interactions in chemisorption and catalysis, 
16:20928 (R;US) 

The synthesis of methanol by a novel method, 16:19437 (R;US) 

CARBON STEELS 

Cyclone reburning retrofit: Corrosion evaluation: Technical re- 
port, September 1, 1990—-November 30, 1990, 16:20709 
(R;US) 

Duct injection technology prototype development: 
corrosion report, 16:19955 (R;US) 

Effect of bacterial biofilms on carbon steel pit propagation in 
phosphate containing medium, 16:20833 (R;US) 

Superpiastic steel: High-carbon alloy enables easy, accurate 
fabrication, 16:20702 (RA;US) 


CARBON SULFIDES 
Negative ion formation by Rydberg electron transfer: Isotope- 
dependent rate constants, 16:21861 (R;US) 


Research 


Research 
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CARBONATES 
See also CALCIUM CARBONATES 
LITHIUM CARBONATES 
POTASSIUM CARBONATES 
SODIUM CARBONATES 

Development of a 1 kW internal reforming MCFC stack, 
16:20424 (R;NL) 

Improved COz enhanced oil recovery — Mobility control by in- 
situ chemical precipitation: Final report, 16:19575 (R;US) 

Rates of chemical reactions that fix the distribution of sulfur in 
processing eastern oil shale, 16:19653 (RA;US) 

CARBONYLS 

Liquid phase methano] LaPorte process development unit: 
Modification, operation, and support studies: Task 3.8, Cata- 
lyst poisons field demonstration, 16:19469 (R;US) 

CARBOXYLIC ACIDS 

Nuclear Medicine Program progress report for quarter ending 

December 31, 1990, 16:21678 (R;US) 
CARCINOGENESIS. 

Protection of the thyroid against radioactive iodine. Prophylactic 
administration of potassium iodide in nuclear accidents, 
16:19828 (R;DE;in German) 

CARCINOMAS 
Immunoscintigraphy of ovarian carcinoma using OC 125 mono- 
clonal antibody, 16:21675 (R;KR;In Korean) 
CASCADE (EXTRACTION) 
See EXTRACTION COLUMNS 
CAST IRON 

Effects of sample size and loading rate on the transition behav- 
ior of a DCI alloy, 16:21052 (R;US) 

Energy saving in electric melting furnace, 16:20503 (IA;JP;In 
Japanese) 

CASTE (INSECTS) 

See INSECTS 

CASTING 

Energy saving and improvement activities in improving hydraulic 
mechanism in centrifugal casting machine, 16:20498 (IA;JP;In 
Japanese) 

CATALYSTS 

16:19593 (PA;US) 

Advanced water-cooled phosphoric acid fuel cell development: 
Annual report, 1989, 16:20420 (R;US) 

Catalysis-by-design impacts assessment, 16:20638 (R;US) 

Development of a 1 kW internal reforming MCFC stack, 
16:20424 (R;NL) 

Development of a SCR catalyst adapted to instationary opera- 
tion of the reactor, 16:19515 (R;DE;in German) 

Examination of the influences of reduction conditions and 
reaction conditions on activity and selectivity of modified Cu- 
Co-Zn-Al catalysts during the alcohol synthesis, 16:19885 
(R;DE;In German) 

Liquid phase methanol LaPorte process development unit: 
Modification, operation, and support studies: Task 3.8, Cata- 
lyst poisons field demonstration, 16:19469 (R;US) 

Surface chemical interactions in chemisorption and catalysis, 
16:20928 (R;US) 

The hindered diffusion of coal liquids under non-reactive and 
high temperature and pressure reactive conditions: Quarterly 
report 12 research period, June 15, 1990-September 14, 
1990, 16:19454 (R;US) 

CATHODES 

Fabrication of planar SOFC components at ECN, 16:20426 
(R;NL) 

Sinter behaviour and electrical conductivity of (La,Sr)MnOz as a 
function of Sr-content, 16:20425 (R;NL) 

CAVITATION 

A numerical approach for modelling cavitating flows, 16:21884 
(R;US) 

CAVITY RESONATORS 

See also SUPERCONDUCTING CAVITY RESONATORS 

Cell design for the DARHT linear induction accelerators, 
16:21298 (R;US) 

Design of an accelerating cavity for the Superconducting Super 
Collider Low-Energy Booster, 16:21300 (R;US) 





Experience of HF-power input into resonators of the part of the 
high-current ion linac of the Moscow meson factory, 16:21273 
(RA;SU;In Russian) 

Experimental determination of effective shunt resistance of spa- 
tial periodic focusing accelerating structure, 16:21278 
(RA;SU;In Russian) 

HF-voltage testing of accelerating system functional model, 
16:21270 (RA;SU;in Russian) 

Matrix method for calculation of electric impedance of accelera- 
tor periodical structures, 16:21159 (RA;SU;In Russian) 

Modeling of a 1700-MHz cluster cavity of planar triodes, 
16:21299 (R;US) 

Peculiarities of tuning for high-intensity ion linac, 16:21177 
(RA;SU;Iin Russian) 

Perpendicular biased ferrite tuned RF cavity for the TRIUMF 
KAON Factory booster ring, 16:21380 (R;CA) 

Pulse energy transfer into a resonance structure with a super- 
critical coupling, 16:21281 (RA;SU;In Russian) 

Some specific features of ferrite performance in accelerating res- 
onators of electron synchrotrons, 16:21282 (RA;SU;In Russian) 

Theoretical and experimental study on beam transverse instabil- 
ity in the LU-2000 accelerating sections with quasipermanent 
gradient, 16:21165 (RA;SU;In Russian) 

Thermal stabilization of proper resonance frequency of a section 
of continuous action linear accelerator, 16:21275 (RA;SU;in 
Russian) 

CEA CADARACHE 

MOxX fuel fabrication at the CEA Cadarache complex, 16:19671 
(RA;XA) 

CEBAF ACCELERATOR 

CEBAF/SURA 1985 Summer 
16:21897 (R;US) 

CEILINGS 

Super good cents heat loss reference: Manufactured homes: 
heat loss assumptions and calculations; heat loss coefficient 
tables, 16:20435 (R;US) 

CELL CULTURES 

See also CLONE CELLS 

Microbeam studies of the sensitivity of structures within living 
cells, 16:21807 (R;US) 

CELL GROWTH (ANIMAL) 

See ANIMAL CELLS 

CELL GROWTH (PLANT) 
See PLANT CELLS 
CELL MEMBRANES 

Effect of X-radiation on structure and activity of enzymes of rat 
liver nucleus membrane, 16:21771 (IA;SU;in Russian) 

Effects of freezing and cold acclimation on the plasma mem- 
brane of isolated protoplasts, 16:21811 (R;US) 

Role of medium tonicity in thermal radiosensibilization of the 
cells, 16:21727 (IA;SU;In Russian) 

Study of probable synergetic effect in case of +-radiation and 
benzylpenicillin effect on Escherichia Coli cells, 16:21722 
(IA;SU;in Russian) 

CELLS (ANIMAL) 

See ANIMAL CELLS 
CELLS (BACTERIAL) 

See BACTERIA 
CELLS (ELECTROLYTIC) 

See ELECTROLYTIC CELLS 
CELLS (PLANT) 

See PLANT CELLS 
CELLULOSE 

Acid softening and hydrolysis of cellulose: 
16:19874 (R;US) 

Actinomycete enzymes and activities involved in straw sacchari- 
fication, 16:19870 (R;LU) 

[Cellulose fermentation by nitrogen-fixing anaerobic bacteria): 
Progress report May 1, 1988—May 31, 1990, 16:21663 (R;US) 

CEMENTS 

Development of an in-line grout meter for improved quality con- 
trol: January 1990 progress report, 16:19745 (R;US) 

Durability of incinerator ash waste encapsulated in modified sul- 
fur cement, 16:19704 (R;US) 


Workshop: 


Proceedings, 


Final report, 


CERAMICS 
Powders 


Reduction of power of clinker cooling fan, 16:20565 (IA;JP;in 
Japanese) 

The lime-soda sinter process for resource recovery from fly ash: 
A new look, 16:19514 (R;US) 

CENTRAL HEATING PLANTS 

Modernization of the central heating system, 16:20450 (IA;DE;In 
German) 

CENTRAL RECEIVER POWER PLANTS 

See TOWER FOCUS POWER PLANTS 

CENTRAL RECEIVERS 

United States Department of Energy solar receiver technology 

development, 16:19909 (R;US) 
CERAMICS 
Chemical Preparation 

Nitrogen and boron-containing polymers as precursors of ce- 

ramic materials, 16:20760 (R;US) 
Decomposition 

Ceramic decomposition under irradiation: Progress report, 

1988-1989, 16:20771 (R;US) 
Dielectric Properties 

Synthesis and characterization of BaTiO sub(3) ceramics pre- 

pared by the sol-gel method, 16:20795 (1A;BR) 
Electric Conductivity 

Preparation and properties of electrically conducting ceramics 
based on zirconium oxide-calcia and yttria oxides, 16:20796 
(IA;BR) 

Electron Microscopy 
Radiation damage of ceramics by electron microscopy: 
Progress report, 16:20772 (R;US) 
Fabrication 
Drying of gelcast ceramics, 16:20759 (R;US) 
Fatigue 

Ferroelectric fatigue in modified bulk lead zirconate titanate ce- 

ramics, 16:20822 (R;US) 
Foams 

Application and fabrication of ceramic foam, 16:20844 (R;NL;in 

Dutch) 
Fracture Properties 

Elevated-temperature fracture resistances (Kic, R-curves, 
wor) of monolithic and composite ceramics using chevron- 
notched, bend tests, 16:20763 (R;US) 

Manutacturing 

Materials processing by design: Industry/laboratory colliabora- 

tion, 16:20764 (RA;US) 
Mechanical Properties 

Development of nondestructive evaluation methods and predic- 
tion of effects of flaws on the fracture behavior of structural 
ceramics, 16:20756 (R;US) 

Microstructure 

Preparation and properties of electrically conducting ceramics 
based on zirconium oxide-calcia and yttria oxides, 16:20796 
(1A;BR) 

Microwave Heating 
Investigation of interlayer materials for the microwave joining of 
SiC, 16:20809 (R;US) 
Permeability 
Ordered ceramic membranes: Final report, 16:20775 (R;US) 
Physical Radiation Effects 

Ceramic decomposition under irradiation: Progress report, 
1988-1989, 16:20771 (R;US) 

Ceramics research in a high-energy neutron source, 16:20804 
(IA:JP) 

Interaction of elementary damage processes and their contribu- 
tion to neutron damage of ceramics, 16:20803 (iA; JP) 

Radiation damage of ceramics by electron microscopy: 
Progress report, 16:20772 (R;US) 

Radiation disorder and aperiodicity in irradiated ceramics: 
Progress report, June 22, 1990—January 15, 1991, 16:20774 
(R;US) 

Powders 

Development of solid oxide fuel cell (SOFC): First progress re- 

port, August 1990-January 1991, 16:20423 (R;NL) 
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CERAMICS 
Processing 


Processing 
New instrument aids in titanium processing: Noncontacting ul- 
trasonic material and super alloy process monitor, 16:20704 
(RA;US) 
Research Programs 
Ceramic Technology For Advanced Heat Engines Project: 
Semiannual progress report, April 1990—September 1990, 
16:20811 (R;US) 
Sintering 
Microwave enhanced diffusion?, 16:20808 (R;US) 
Sol-Gel Process 
Proceedings of the 5. International Workshop on Glasses and 
Ceramics from Gels, 16:20779 (1;BR) 
Sol-gel processing by inorganic route to obtain a TiO sub(2)- 
PbO xerogel as ceramic precursor, 16:20799 (IA;BR) 
Sol-gel processing of ceramic superconductors, 16:20786 
(IA;:BR) 
Structural Models 
The avian eggshell as a model of biomineralization, 16:20816 
(R;US) 
Superconducting Composites 
Sol-gel processing of ceramic superconductors, 
(IA;BR) 
Surtace Properties 
Analysis of the surface heterogeneity of different samples of alu- 
minum oxide ceramic powders, 16:20768 (R;US) 
Temperature Monitoring 
Development of sensors for ceramic components in advanced 
propulsion systems, 16:20867 (R;US) 
Thermal Conductivity 
Models for heat transport through assemblies of uniform- 
diameter hollow spheres, 16:21064 (R;US) 
Transmission Electron Microscopy 
In-situ REM imaging of surface processes on ceramic bulk crys- 
tals from 300 to 1670 K ina conventional TEM, 16:20761 (R;US) 
Weer 
Sliding wear-testing and data analysis strategies for advanced 
engineering ceramics, 16:20757 (R;US) 
X-Ray Diftraction 
Preparation and characterization of alumina ceramics obtained 
by the sol-gel process, 16:20794 (IA;BR) 
Synthesis and characterization of BaTiO sub(3) ceramics pre- 
pared by the sol-gel method, 16:20795 (IA;BR) 
CERIUM 
Study on the absorption of rare earth elements by crops, 
16:21686 (R;CN;In Chinese) 
CERIUM OXIDES 
Electrochromic properties of thin oxide layers prepared by dip- 
coating process, 16:20793 (IA;BR) 
Preparation and properties of TiO sub(2)-CeO sub(2) coatings 
by the sol-gel process, 16:20783 (IA;BR) 
UV highly absorbents coatings with CeO sub(2) and TiO sub (2), 
16:20802 (IA:BR) 
CERMETS 
Fabrication of planar SOFC components at ECN, 16:20426 
(R:NL) 
CERN li SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN SPS SYNCHROTRON 
Muons in UA1: The second level trigger and dimuon results, 
16:21422 (I;NL) 
CESIUM 
16:20258 (PA;US) 
CESIUM 134 
Radioecological monitoring around Forsmark nuclear power sta- 
tion, Sweden, up to 1988, 16:20115 (R;SE;In Swedish) 
CESIUM 135 
Flow and transport around a noncontinuous horizontal layer at 
Yucca Mountain, 16:19750 (R;US) 
CESIUM 137 
16:19748 (PA;US) 
Contributions to the environmental specimen bank. Pt. 6. Fis- 
sion product measurements in recently taken environmental 
specimens and in specimens of the Environmental Specimen 


16:20786 
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Bank taken after the Chernobyl reactor accident, 16:21570 
(R;DE;in German) 

Evaluation of alternative flow sheets for upgrade of the Process 
Waste Treatment Plant, 16:19744 (R;US) 

Radioecological monitoring around Forsmark nuclear power sta- 
tion, Sweden, up to 1988, 16:20115 (R;SE;In Swedish) 

Removal of cesium from wastewater: A cesium-specific ion ex- 
change resin, 16:21626 (RA;US) 

CESIUM COMPOUNDS 

On the synthesis of alkali metal hexahydro-closo-hexaborates, 
16:20975 (IA;SU;In Russian) 

Synthesis, spectra and structure of coordination luminescent er- 
bium compounds in crystals Cs3ErCl,, Rb3ErCi,, 16:20985 
(IA;SU;In Russian) 

Tungsten (6) perchlorates, 16:20966 (IA;SU;In Russian) 

CHALKS 
See LIMESTONE 

CHARGE CONJUGATION INVARIANCE 
See C INVARIANCE 

CHARGE DISTRIBUTION 

Stability of beams hollow in longitudinal phase space, 16:21218 
(R;CA) 

CHARGE EXCHANGE 

Charge-exchange neutral hydrogen measurements in TFTR us- 

ing Pd-MOS microsensors, 16:22221 (R;US) 
CHARGED PARTICLE DETECTION 
Multidetector 47 INDRA Geometry simulation and silicon detec- 
tors study, 16:21420 (R;FR;in French) 
CHARGED PARTICLES 
See also ALPHA PARTICLES 
BETA PARTICLES 
IONS 
Statistical computation of particle losses due to multiple scatter- 
ing, 16:22038 (R;XA) 
CHARGED-PARTICLE ACTIVATION 
See CHARGED PARTICLES 
CHARGED-PARTICLE TRANSPORT 

Characteristics of edge plasma turbulence on the ATF torsatron, 
16:22216 (R;US) 

The fall of charged particles under gravity: a study of experi- 
mental problems, 16:22142 (R;AU) 

The modification of turbulent transport by orbit averaging, 
16:22223 (R;US) 

CHARS 

16:19482 (PA;US) 

Reactivity of young chars via energetic distribution measure- 
ments: Quarterly technical progress report, 15 September 
1990-15 December 1990, 16:19477 (R;US) 

[Enhanced coal hydrogasification via oxidative pretreatment]: 
[Quarterly] technical progress report, December 1, 1990— 
February 28, 1991, 16:19466 (R;US) 

CHEMICAL ANALYSIS 
See also ELECTRON MICROPROBE ANALYSIS 
NONDESTRUCTIVE ANALYSIS 
QUANTITATIVE CHEMICAL ANALYSIS 

Nuclear instrument engineering: Scientific-technical collection, 

16:21405 (1;SU;In Russian) 
CHEMICAL EFFLUENTS 

Control of soil column discharges at the Hanford Site, 16:21609 
(RA;US) 

Nonradiological liquid-effluent monitoring program: FY 1990 an- 
nual report, 16:21630 (R;US) 

CHEMICAL EXPLOSIVES 
See also NITROCELLULOSE 
PETN 
SHAPED CHARGES 

Biodegradation of high-explosive wastes, 16:21616 (RA;US) 

Extrusion cast explosive (ECX) in the TOW-2 warhead, 
16:21507 (R;US) 

Investigation of the deflagration-to-detonation (DDT) process: 
The role of ignition and explosive properties in DDT, 16:21504 
(R;US) 

Semiconductor bridge (SCB) research and development, 

16:21505 (R;US) 





Stability of explosives in environmental water and soil samples, 

16:21605 (R;US) 
CHEMICAL PLANTS 

improvement of electric power consumption unit by participation 
by everyone, 16:20564 (IA;JP;In Japanese) 

Use of proper solvent injection quantity for lubricant manufactur- 
ing unit, 16:20562 (IA;JP;ln Japanese) 

CHEMICAL REACTION KINETICS 
Some new approaches to semiclassical and quantum transition 
state theory, 16:22133 (R;US) 
CHEMICAL REACTIONS 
See also DENITRIFICATION 
DESULFURIZATION 
PHOTOCHEMICAL REACTIONS 
SULFIDATION 

Effective like- and unlike-pair interactions at high pressure and 

high temperature, 16:21508 (R;US) 
CHEMICAL REACTORS 

See also RETORTS 

16:19480 (PA;US) 

Fundamental studies in production of C2-C, hydrocarbons from 
coal: Progress report No. 10, December 1, 1990—February 
28, 1991, 16:19463 (R;US) 

Increased power generation of tower top pressure recovery gen- 
erating equipment by group challenge, 16:20558 (IA;JP;in 
Japanese) 

Model prediction of energy distribution and extent of reactions for 
oil shale pyrolysis in a flash lamp reactor, 16:19646 (RA;US) 

Reduction in raw material cost by means of changing air system 
at outlet of oxidation tower in stack gas desulfurization equip- 
ment, 16:20624 (IA;JP;in Japanese) 

CHEMICAL VAPOR DEPOSITION 

Investigation of laser diagnostics of PACVD processes for de- 
positing hard face coatings: Performance report, 1 
September 1990-30 April 1991, 16:20766 (R;US) 


CHEMICAL WARFARE AGENTS 

Chemical Stockpile Disposal Program: Final phase 1 environ- 
mental report for Tooele Army Depot, Tooele, Utah, 16:20671 
(R;US) 

Environmental persistence and toxicity of dimethyl malonate 
and methyl salicylate, 16:21611 (R;US) 

CHEMICAL WASTES 

Basic research needs for management and disposal of DOE 
wastes, 16:19713 (R;US) 

Buried waste remediation: A new application for in situ vitrifica- 
tion, 16:19753 (R;US) 

In situ vitrification of buried waste sites, 16:19761 (R;US) 

Statement of work for Los Alamos National Laboratory on ferro- 
cyanide studies, 16:21025 (R;US) 

The additivity of radionuclide and chemical risk estimates in per- 
formance evaluation of mixed-waste sites, 16:21803 (RA;US) 

CHEMISTRY 
See also BIOCHEMISTRY 
PHYSICAL CHEMISTRY 

Board on chemical sciences and technology: Progress report, 
June 15, 1983—June 14, 1984, 16:20360 (R;US) 

Board on chemical sciences and technology: Progress report, 
June 15, 1984—June 14, 1985, 16:20359 (R;US) 

Chemistry and Materials Science research report: Weapons- 
Supporting Research and departmental Institutional Research 
and Development, 16:21497 (R;US) 

Contributions of chemistry in early day Los Alamos, 16:20893 
(R;US) 

CHERNOBYLSK-4 REACTOR 

A quick look at the post accident review meeting (PARM), 
16:20208 (R;CA) 

Contributions to the environmental specimen bank. Pt. 6. Fis- 
sion product measurements in recently taken environmental 
specimens and in specimens of the Environmental Specimen 
Bank taken after the Chernobyl reactor accident, 16:21570 
(R;DE;In German) 

Radioecological impact of the Chernobyl accident on continental 
aquatic ecosystems, 16:20263 (R;FR;In French) 


CHROMATOGRAPHIC COLUMNS 


The characterization and removal of Chernobyl debris in garden 

soils, 16:21612 (R;DK) 
CHEST 

Ultrasonic measurements of chest wall thickness and realistic 
chest phantom for calibration of Pu lung counting facilities, 
16:22054 (RA;JP;in Japanese) 

CHI RESONANCES 
See MESONS 
CHI-2800 RESONANCES 
See MESONS 
CHI-3455 RESONANCES 
See MESONS 
CHIMNEYS 

Chimney related energy losses in oil-fired heating systems: Con- 

figuration effects and venting alternatives, 16:20430 (R;US) 
CHINA 

Biomass energy development in Yunnan Province, China: Pre- 
liminary evaluation, 16:19862 (R;US) 

China’s energy outlook, 16:20353 (R;US) 

China’s oil industry: A decade in review and challenges ahead, 
16:19605 (R;US) 

The status of nuclear power plants in the People’s Republic of 
China, 16:19999 (R;US) 

CHINESE HAMSTER OVARY CELLS 

See CHO CELLS 

CHIRAL 
See ENANTIOMORPHS 
CHLOR-ALKALI INDUSTRY 
See SODIUM CARBONATES 
SODIUM HYDROXIDES 
CHLORELLA 

Dynamics of population growth of unicellular algae under com- 
bined effect of +-radiation, heating and heavy metal ions, 
16:21741 (IA;SU;in Russian) 

CHLORINATED ALIPHATIC HYDROCARBONS 

See also PVC 

A fiber-optic sensor for the continuous monitoring of chlorinated 
hydrocarbons, 16:21644 (RA;US) 

Method to remove chloroform and trichloroethylene from 
groundwater and wastewater, 16:21647 (RA;US) 

Pilot demonstration of vacuum-induced venting for volatile or- 
ganic compounds in low-permeability soils, 16:21615 (RA;US) 

CHLORINATED AROMATIC HYDROCARBONS 

On the loading of chiorinated hydrocarbons and selected heavy 
metals in the river Weser estuary and the southern German 
Bight, 16:21632 (R;DE;in German) 

Stochastic model for estimating personal exposures in contami- 
nated buildings at Superfund sites, 16:21812 (R;US) 

Wright-Patterson Air Force Base PCB inventory, assessment, 
and cleanup project summary, 16:20277 (R;US) 

CHLORINE COMPOUNDS 

See also HYDROCHLORIC ACID 

Duct injection technology prototype development: 
corrosion report, 16:19955 (R;US) 

Persistent organochlorine and elemental contaminants in fresh- 
water fish of the United States: The National Contaminant 
Biomonitoring Program, 16:20350 (RA;US) 

CHLOROPHYLL-BINDING PROTEINS 

Regulation of photosynthetic membrane components in 
cyanobacteria, 16:21660 (R;US) 

Regulation of photosynthetic membrane components in 
cyanobacteria: Annual report, 16:21659 (R;US) 

CHO CELLS 
The Radiological Research Accelerator Facility: Progress report, 
December 1, 1990—November 30, 1991, 16:21701 (R;US) 

CHOOZ REACTOR 

See ARDENNES REACTOR 
CHOPPERS (BEAM) 

See BEAM PULSERS 
CHROMATID DELETIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMATOGRAPHIC COLUMNS 

See EXTRACTION COLUMNS 
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CHROMIUM 


CHROMIUM 

RCRA Facility Investigation Plan, Waste Coolant Processing 
Facility {T-038), Y-12 Plant, Oak Ridge, Tennessee, 16:19809 
(R;US) 

CHROMIUM 51 

Estimates of Columbia River radionuclide concentrations: Data 
for Phase 1 dose calculations: Hanford Environmental Dose 
Reconstruction Project, 16:21638 (R;US) 

CHROMIUM 52 TARGET 

Excitation functions of neutron inelastic scattering on 5*Cr, 53Cr 
and @7Al, 16:21991 (IA;SU;In Russian) 

International evaluation cooperation Task 1.1: Intercomparison 
of evaluated files for 52Cr, 5©Fe, and 5®Ni, 16:21988 (R;US) 

CHROMIUM 53 TARGET 
Excitation functions of neutron inelastic scattering on 5*Cr, 55Cr 
and ®7Al, 16:21991 (IA;SU;In Russian) 
CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
HAYNES 188 ALLOY 

16:20739 (PA;US) 

An electrochemical approach to predicting corrosion perfor- 
mance of container materials (Yucca Mountain Project), 
16:19780 (R;US) 

Aqueous corrosion characteristics and corrosion-related cracking 
susceptibilities of FezAl-type iron aluminides, 16:20733 (R;US) 

Characterization of vacuum gas atomized NisAl powders al- 
loyed with iron and chromium, 16:20712 (R;US) 

Performance of a 22Cr-20Ni-18Co-Fe alloy for service to 
870°C, 16:20684 (R;US) 

Properties of large heats of FegAl-based alloys, 16:20734 (R;US) 

CHROMIUM COMPLEXES 

Study of intermediates from transition metal excited-state 
electron-transfer reactions: Progress report, January 1, 
1990—March 31, 1991, 16:21010 (R;US) 

CHROMIUM ISOTOPES 

See also CHROMIUM 51 

Statistical characteristics of energy dependence of total neutron 
cross sections from the transmission data of the samples of 
different thickness, 16:22015 (IA;SU;In Russian) 

CHROMIUM OXIDES 

Nucleation induced in gahnite-like glasses and xerogels by 
chromium: a study by laser-spectroscopy and scattering tech- 
niques, 16:20853 (IA;BR) 

Ultra-fine powders using glycine-nitrate combustion synthesis, 
16:20817 (R;US) 

CHROMIUM STEELS 

Corrosion fatigue behaviour of duplex stainless steels, especially 
of type A905 (X3CrMnNiMoN 25 6 4) under simulated steam 
turbine conditions. Final report, 16:20717 (1;DE;In German) 

CHROMIUM-MOLYBDENUM STEELS 

The rate (time)-dependence mechanical behavior of modified 
9Cr- 1Mo steel — 2. Isothermal modeling at 538°C., 16:20688 
(R;US) 

The rate (time)-dependent mechanical behavior of modified 
9Cr- 1Mo steel: 1, Experiments at 538°C, 16:20687 (R;US) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
The Radiological Research Accelerator Facility: Progress report, 
December 1, 1990—November 30, 1991, 16:21701 (R;US) 

CHROMOSOME ABERRATIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 

See CHROMOSOMAL ABERRATIONS 
CHS TORSATRON 

Electric field profile of CHS heliotron/torsatron plasma with tan- 
gential neutral beam injection, 16:22275 (R;JP) 

CIRCULATING SYSTEMS 

Saving energy by stopping water circulation in painting booth 
during lunch breaks and shift changes, 16:20517 (IA;JP;In 
Japanese) 
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CITIES 
See URBAN AREAS 
CLEANING 
See also DECONTAMINATION 
SURFACE CLEANING 

Energy saving of gas turbine compressor by optimum cleaning, 

16:20617 (IA;JP;In Japanese) 
CLIMATE MODELS 

Comments on atmospheric feedbacks, 16:21533 (RA;US) 

Enhanced research program on the long-range climatic effects 
of increased atmospheric carbon dioxide: A continuation: 
1984 annual report, 16:21562 (R;US) 

CLIMATES 

Commentary on sea ice feedback, 16:21544 (RA;US) 

Comments on the problem of the ocean circulation, 16:21539 
(RA;US) 

Elements of oceanic CO2 feedback in response to climatic 
changes, 16:21540 (RA;US) 

Enhanced research program on the long-range climatic effects 
of increased atmospheric carbon dioxide: A continuation: 
1984 annual report, 16:21562 (R;US) 

Interpretation of cloud-climate feedback as produced by 14 at- 
mospheric general circulation models, 16:21531 (RA;US) 

Multilayer ocean/atmosphere GCM, 16:21563 (R;US) 

Ocean thermal transients: A program of data analysis, model- 
ing, and monitoring of the Atlantic Ocean thermohaline 
circulation, 16:21536 (RA;US) 

Paleo deep water variability: Magnitude and rapidity, 16:21537 
(RA;US) 

Role of the ocean carbon cycle in determining atmospheric 
pCOz, 16:21538 (RA;US) 

Sea ice response to global climatic change, 16:21543 (RA;US) 

Terrestrial ecosystems and climatic change, 16:21541 (RA;US) 

The response of ecosystems to global change: Research 
agenda, 16:21542 (RA;US) 

CLONE CELLS 

Effect of buffer solutions with various ph value on survival and 
radiosensitivity of clone cells of Ehrlich ascite tumor, 
16:21725 (IA;SU;In Russian) 

CLOSTRIDIUM 
[Cellulose fermentation by nitrogen-fixing anaerobic bacteria]: 
Progress report May 1, 1988—May 31, 1990, 16:21663 (R;US) 
CLOSURES 
16:21044 (PA;US) 
CLOUDS 

A stochastic formulation of radiative transfer in clouds: Progress 
report, 16:21561 (R;US) 

Cloud parameterization, 16:21532 (RA;US) 

Comments on atmospheric feedbacks, 16:21534 (RA;US) 

CLOVER 

Report on the intercomparison run IAEA-156 radionuclides in 

clover, 16:20911 (R;XA) 
CLUSTER MODEL 
A simplified three-body model for ''Li and associated ®Li and 
neutron momentum distributions, 16:22029 (R;DK) 

CLUSTERS (FUEL ELEMENTS) 

See FUEL ELEMENT CLUSTERS 
CLUSTERS (GALAXY) 

See GALAXY CLUSTERS 
CLUSTERS (ION) 

See ION PAIRS 
CO-GENERATION 

See COGENERATION 
CO2 FLOODING 

See CARBON DIOXIDE INJECTION 
COAL 

See also SUBBITUMINOUS COAL 

Agglomeration 

Sulfur and mineral matter reduction in coal using selective ag- 

glomeration: Final technical report, 16:19410 (R;US) 
Aging 

Sulfur and mineral matter reduction in coal using selective ag- 

glomeration: Final technical report, 16:19410 (R;US) 





Bioconversion 

Molecular weight determinations of biosolubilized coals, 

16:19485 (R;US) 
Chemical Analysis 

Characterzation of organic nitrogen in IBCSP coals: [Quarterly] 
technical report, 1 December 1990-28 February 1991, 
16:19502 (R;US) 

Development of the chemical and electrochemical coal cleaning 
process: Fifth quarterly technical progress report, April 1, 
1989-—June 30,1989, 16:19486 (R;US) 

Cleaning 

Development of a coal quality expert: Technical progress report 
No. 3, October 1—-December 31, 1990, 16:19545 (R;US) 

Engineering design and analysis of advanced physical fine coal 
cleaning technologies: Quarterly technical progress report, 
No. 6 January—March 1991, 16:19412 (R;US) 

Selection and production of dense-medium solids for the Micro- 
Mag Process, 16:19430 (R;US) 

Cocombustion 

Demonstration of coal reburning for cyclone boiler NO, control: 
Nelson Dewey Generating Station, Wisconsin Power & Light 
Company, Cassville, Wisconsin: Environmental assessment, 
16:19517 (R;US) 

Combustion 

An evaluation of a pre-charging pulse-jet filter for small 
combustor particulate control: Quarterly report, September— 
November 1990, 16:19510 (R;US) 

Coal combustion science quarterly progress report, January— 
March 1991, 16:19557 (R;US) 

Coal desulfurization in a rotary kiln combustor: Quarterly report 
No. 3, October 1—December 31, 1990, 16:19552 (R;US) 

Comparison of lime and iron oxide for high temperature sulfur 
removal: Technical progress report No. 3, June 1, 1990— 
August 31, 1990, 16:19507 (R;US) 

Development of a coal quality expert: Technical progress report 
No. 3, October 1—December 31, 1990, 16:19545 (R;US) 

Development of a vortex combustor (VC) for space/water heating 
applications (cold flow modeling): Technical progress report 
No. 8, [February 1, 1989—April 30, 1989], 16:19541 (R;US) 

Development of a vortexing combustor (VC) for space/water 
heating applications (cold flow modeling): Technical progress 
report No. 1, [April 7, 1987—July 31, 1987], 16:19537 (R;US) 

Development of a vortexing combustor (VC) for space/water 
heating applications (cold flow modeling): Technical progress 
report No. 4, [February 1, 1988—April 30, 1988], 16:19538 
(R;US) 

Development of a vortexing combustor (VC) for space/water 
heating applications (cold flow modeling): Technical progress 
report No. 6, August 1—October 31, 1988, 16:19539 (R;US) 

Evaluation of environmentally acceptable coal combustion tech- 
nology to increase coal use at CONUS Air Force Base, 
16:19529 (R;US) 

Proceedings of the advanced research and technology develop- 
ment direct utilization, instrumentation and diagnostics 
contractors’ review meeting: Volume 1, 16:19528 (R;US) 

Combustion Kinetics 

Investigation of the rank dependence of tar evolution: Quarterly 
report, July 1, 1990-September 30, 1990, 16:19547 (R;US) 

Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 17, October 1, 1990- 
December 31, 1990, 16:19553 (R;US) 

Comminution 

16:19431 (PA;US) 

Deashing 
16:19431 (PA;US) 
Denitrification 

Effectiveness factors for hydroprocessing of coal and coal liq- 
uids: Progress report No. 10, December 15, 1989—March 15, 
1990, 16:19455 (R;US) 

Desulfurization 

16:19483 (PA;US) 

16:19431 (PA;US) 

Bacteria remove pollutants from coal: Depyritization process, 
16:19438 (RA;US) 


COAL 
Sorptive Properties 


Genetic manipulation of acidophilic bacteria which are poten- 
tially applicable in coal beneficiation, 16:19478 (R;US) 

Molecular biological enhancement of coal biodesulfurization: 
Tenth quarter report, February—April 1991, 16:19459 (R;US) 

Preparing clean coal: The Micro-Mag Process, 16:19407 
(RA;US) 

Devolatilization 

Investigation of the rank dependence of tar evolution: Quarterly 
report, July 1, 1990—-September 30, 1990, 16:19547 (R;US) 

Investigation of the rank dependence of tar evolution: [Fourth] 
quarterly report, 1 October 1990-31 December 1990, 
16:19546 (R;US) 

Flotation 

Modeling of column flotation, 16:19405 (R;US) 
Fiuidized-Bed Combustion 

16:19953 (PA;US) 
Fuel Substitution 

Alternative Fuels Program: Fiscal Year 1991 Summary Program 
Plan, 16:19409 (R;US) 

Heat Engines Program: Fiscal year 1991 summary program 
plan, 16:19535 (R;US) 

Heavy Media Separation 

16:19434 (PA;US) 

Preparing clean coal: The Micro-Mag Process, 16:19407 
(RA;US) 

Hydrogenation 

Effectiveness factors for hydroprocessing of coal and coal liq- 
uids: Progress report No. 10, December 15, 1989—March 15, 
1990, 16:19455 (R;US) 

Fundamental studies in production of C2-C, hydrocarbons from 
coal: Progress report No. 10, December 1, 1990—February 
28, 1991, 16:19463 (R;US) 

ignition 

Experimental studies on group ignition of a cloud of coal parti- 
cles: Progress report No. 10, November 16, 1990—February 
15, 1991, 16:19544 (R;US) 

Meetings 

7th US-Korea joint workshop on coal utilization technology: Pro- 

ceedings, 16:19526 (R;US) 
Microbial Leaching 

Bacteria remove pollutants from coal: Depyritization process, 

16:19438 (RA;US) 
Nmr Spectra 

Selective flotation of fossil resin from western coal: Quarterly re- 

port, December 1, 1990—February 28, 1991, 16:19415 (R;US) 
Nuclear Magnetic Resonance 

A solid-state NMR study of condensation/retrograde reactions 
during coal liquefaction: Final Report, 16:19458 (R;US) 

Two dimensional NMR and NMR relaxation studies of coal 
structure: Final progress report, June 15, 1990—March 30, 
1991, 16:19489 (R;US) 

Pyrolysis 

16:19482 (PA;US) 

16:19480 (PA;US) 

16:19435 (PA;US) 

Sorptive Properties 

New strategies for in-situ chadracterization of coal: Quarterly re- 
port, January 1, 1988—March 31, 1988, 16:19492 (R;US) 

New strategies for in-situ characterization of coal: Final report, 
16:19491 (R;US) 

New strategies for in-situ characterization of coal: Quarterly 
progress report, January 1, 1989-March 31, 1989, 16:19495 
(R;US) 

New strategies for in-situ characterization of coal: Quarterly 
progress report, April 1, 1990-June 30, 1990, 16:19499 (R;US) 

New strategies for in-situ characterization of coal: Quarterly 
progress report, July 1, 1989-September 30, 1989, 16:19496 
(R;US) 

New strategies for in-situ characterization of coal: Quarterly 
pregress report, October 1, 1989-December 31, 1989, 
16:19497 (R:US) 

New strategies for in-situ characterization of coal: Quarterly 
progress report, January 1, 1990—March 31, 1990, 16:19498 
(R;US) 
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COAL 
Sorptive Properties 


New strategies for in-situ characterization of coal: Quarterly re- 


port, July 1, 1988-September 30, 1988, 16:19493 (R;US) 


New strategies for in-situ characterization of coal: Quarterly re- 


port, October 1, 1988—-December 31, 1988, 16:19494 (R;US) 


Statistical Data 
Quarterly coal report, October-December 1990, 16:19558 (R;US) 


Structural Chemical Analysis 
Two dimensional NMR and NMR relaxation studies of coal 
structure: Progress report, June 15, 1989-September 15, 
1989, 16:19487 (R;US) 
Two dimensional NMR and NMR relaxation studies of coal 
structure: Progress report, September 15, 1989-December 
15, 1989, 16:19488 (R;US) 


Surface Cleaning 
Development of the chemical and electrochemical coal cleaning 
process: Fifth quarterly technical progress report, April 1; 
1989-June 30,1989, 16:19486 (R;US) 


Surtace Properties : 

Chemical characterization of the surface sites of coal: Technical 
progress report, July 1990—September 1990, 16:19490 (R;US) 

Control of pyrite surface chemistry in physical coal cleaning: 
Technical progress report for the sixth quarter, December 1, 
1990—February 28, 1991, 16:19411 (R;US) 

Proceedings of the advanced research and technology develop- 
ment direct utilization, instrumentation and diagnostics 
contractors’ review meeting: Volume 1, 16:19528 (R;US) 

Pyrite surface characterization and control for advanced fine 
coal desulfurization technologies: Second quarterly technical 
progress report, December 1, 1990—February 28, 1991, 
16:19416 (R;US) 


Waste Management 
Waste Management Program: Fiscal Year 1991 Summary Pro- 
gram Plan, 16:19506 (R;US) 


COAL FINES 

Optimization of low NO, techniques for fueling with coal fines, 
16:19554 (1;DK;In Danish) 

PDU-scale testing of microbubble flotation: Technical progress 
report, 10th quarter, December 1, 1988—February 28, 1989, 
16:19421 (R;US) 

PDU-scale testing of microbubbie flotation: Technical progress 
report, 11th quarter, March 1, 1989—May 31, 1989, 16:19420 
(R;US) 

PDU-scale testing of microbubble flotation: Technical progress 
report, 12th quarter, June 1, 1989-August 31, 1989, 
16:19419 (R;US) 

PDU-scale testing of microbubble flotation: Technical progress 
report, 13th quarter, September 1, 1989-Noverpber 30, 1989, 
16:19418 (R;US) 

PDU-scale testing of microbubble flotation: Technical progress 
report, 14th quarter, December 1, 1989—February 28, 1990, 
16:19417 (R;US) 

PDU-scale testing of microbubblie flotation: Technical progress 
report, fourth quarter, June 1, 1987—August 31, 1987, 
16:19427 (R;US) 

PDU-scale testing of microbubble flotation: Technical progress 
report, third quarter, March 17, 1987-June 16, 1987, 
16:19428 (R;US) 

Pilot-scale testing of microbubble flotation: Technical progress 
report for the first and second quarters (September 17, 1986— 
March 16, 1987), 16:19429 (R;US) 

Process Development Unit testing of microbubble flotation: 
Technical progress report, eighth quarter, June 1, 1988— 
August 31, 1988, 16:19423 (R;US) 

Process Development Unit testing of microbubbie flotation: 
Technical progress report, 9th quarter, September 1, 1988— 
November, 30, 1988, 16:19422 (R;US) 

Process development unit testing of microbubble flotation: 
Technical progress report for the sixth quarter (December 1, 
1987—February 29, 1988), 16:19425 (R;US) 

Process development unit testing of microbubble flotation: 
Technical progress report, seventh quarter, March 1, 1988— 
May 31, 1988, 16:19424 (R;US) 


Process development unit testing of microbubble flotation: 
Technical progress report, fifth quarter, September 1, 1987— 
November 31, 1987, 16:19426 (R;US) 

COAL GAS 

16:19503 (PA;US) 

Coal-Based Gas Stream Cleanup Program: Fiscal Year 1991 
Summary Program Plan, 16:19440 (R;US) 

Energy saving of vacuum equipment for ammonium sulfate pro- 
duction, 16:20554 (IA;JP;in Japanese) 

Liquid phase methanol LaPorte process development unit: 
Modification, operation, and support studies: Task 3.8, Cata- 
lyst poisons field demonstration, 16:19469 (R;US) 

Recovery of sulfur from hot gas desulfurization processes: Final 
report, 16:19443 (R;US) 

Reduction of heat for carbonization by improving fuel and gas 
changeover system of coke oven, 16:20575 (IA;JP;In Japan- 
ese) 

COAL GASIFICATION 

16:19481 (PA;US) 

COz removal in IGCC power plants equipped with a hot gas 
cleanup system, 16:19513 (R;NL;In Dutch) 

Conversion of coal to new liquid and solid fuel forms: Mild gasi- 
fication demonstration, 16:19439 (RA;US) 

Indirect liquefaction contractors’ review meeting: Proceedings, 
16:19436 (R;US) 

Surface Coal Gasification Program: Fiscal year 1991 summary 
program plan, 16:19442 (R;US) 

Undergraduate research studies program at participating institu- 
tions of the HBCU fossil energy consortium: Quarterly report 
on the Atlanta University Center, Inc. Component, Januaiy 1, 
1990—March 31, 1990, 16:19467 (R;US) 

COAL GASIFICATION PLANTS 

16:19503 (PA;US) 

16:20739 (PA;US) 

COAL INDUSTRY 

US energy industry financial developments, 1991 first quarter, 

16:20389 (R;US) 
COAL LIQUEFACTION 

See also LIQUID PHASE METHANOL PROCESS 

A solid-state NMR study of condensation/retrograde reactions 
during coal liquefaction: Final Report, 16:19458 (R;US) 

A theoretical and experimental study of unimolecular and 
biomolecular radical hydrogen transfer reactions, 16:19484 
(R;US) 

Bimetallic promotion of cooperative hydrogen transfer and het- 
eroatom removal in coal liquefaction: Quarterly technical 
progress report, June 1, 1990-August 31, 1990, 16:19460 
(R;US) 

Bimetallic promotion of cooperative hydrogen transfer and het- 
eroatom removal in coal liquefaction: Quarterly summary, 
September 1, 1990—-November 30, 1990, 16:19461 (R;US) 

Coal Liquefaction Program: Fiscal year 1991 summary program 
plan, 16:19441 (R;US) 

Effectiveness factors for hydroprocessing of coal and coal liq- 
uids: Final report, September 15, 1987—December 14, 1990, 
16:19456 (R;US) 

The eftect of selective absorption on coal conversion: Quarterly 
report, January-April 1991, 16:19476 (R;US) 

COAL LIQUIDS 

16:19482 (PA;US) 

Alternative Fuels Program: Fiscal Year 1991 Summary Program 
Plan, 16:19409 (R;US) 

Coal liquefaction process streams characterization and evalua- 
tion: Quarterly technical progress report, January 1—March 
31, 1990, 16:19468 (R;US) 

Conversion of coal to new liquid and solid fuel forms: Mild gasi- 
fication demonstration, 16:19439 (RA;US) 

Effectiveness factors for hydroprocessing of coal and coal liq- 
uids: Progress report No. 10, December 15, 1989—March 15, 
1990, 16:19455 (R;US) 

The hindered diffusion of coal liquids under non-reactive and 
high temperature and pressure reactive conditions: Quarterly 
report 12 research period, June 15, 1990-September 14, 
1990, 16:19454 (R;US) 
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Undergraduate research studies program at participating institu- 
tions of the HBCU fossil energy consortium: Quarterly report 
on the Atlanta University Center, Inc. Component, January 1, 
1990—March 31, 1990, 16:19467 (R;US) 

COAL PREPARATION 

Coal Preparation Program: Fiscal year 1991 summary program 
plan, 16:19408 (R;US) 

Engineering design and analysis of advanced physical fine coal 
cleaning technologies: Quarterly technical progress report, 
No. 6 January—March 1991, 16:19412 (R;US) 

PDU-scale testing of microbubble flotation: Technical progress 
report, 10th quarter, December 1, 1988—February 28, 1989, 
16:19421 (R;US) 

PDU-scale testing of microbubble flotation: Technical progress 
report, 11th quarter, March 1, 1989—May 31, 1989, 16:19420 
(R;US) 

PDU-scale testing of microbubble flotation: Technical progress 
report, 12th quarter, June 1, 1989-August 31, 1989, 
16:19419 (R;US) 

PDU-scale testing of microbubble flotation: Technical progress 
report, 13th quarter, September 1, 1989—November 30, 1989, 
16:19418 (R;US) 

PDU-scale testing of microbubble flotation: Technical progress 
report, 14th quarter, December 1, 1989—February 28, 1990, 
16:19417 (R;US) 

PDU-scale testing of microbubble flotation: Technical progress 
report, fourth quarter, June 1, 1987—August 31, 1987, 
16:19427 (R;US) 

PDU-scale testing of microbubble flotation: Technical progress 
report, third quarter, March 17, 1987-June 16, 1987, 
16:19428 (R;US) 

Pilot-scale testing of microbubble flotation: Technical progress 
report for the first and second quarters (September 17, 1986— 
March 16, 1987), 16:19429 (R;US) 

Process Development Unit testing of microbubble flotation: 
Technical progress report, eighth quarter, June 1, 1988— 
August 31, 1988, 16:19423 (R;US) 

Process Development Unit testing of microbubbie flotation: 
Technical progress report, 9th quarter, September 1, 1988— 
November, 30, 1988, 16:19422 (R;US) 

Process development unit testing of microbubbie flotation: 
Technical progress report for the sixth quarter (December 1, 
1987—February 29, 1988), 16:19425 (R;US) 

Process development unit testing of microbubble flotation: 
Technical progress report, seventh quarter, March 1, 1988— 
May 31, 1988, 16:19424 (R;US) 

Process development unit testing of microbubble flotation: 
Technical progress report, fifth quarter, September 1, 1987— 
November 31, 1987, 16:19426 (R;US) 

COAL PREPARATION PLANTS 

Environmental assessment: Advanced coal conversion process 
demonstration project: Clean Coal Technology Program, 
16:19406 (R;US) 

COAL SEAMS 

New strategies for in-situ characterization of coal: Quarterly 
progress report, July 1, 1989-September 30, 1989, 16:19496 
(R;US) 

New strategies for in-situ characterization of coal: Quarterly re- 
port, July 1, 1988-September 30, 1988, 16:19493 (R;US) 

Production of underground horizontal core drillings by deflection 
of underground deep drillings. Final report, 16:19520 (!;DE;In 
German) 

COAL TAR 
Investigation of the rank dependence of tar evolution: Quarterly 
report, July 1, 1990-September 30, 1990, 16:19547 (R;US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED GAS TURBINES 

16:19953 (PA;US) 

Advanced ceramic heat exchanger for high-efficiency, coal- 
buming gas turbines: Ceramic heat exchanger for indirect 
coal firing, 16:19531 (RA;US) 

Improved coal conversion: Acoustically enhanced processes, 
16:19530 (RA;US) 


COGENERATION 


COAL-FIRED MHD GENERATORS 
Multi-dimensional computer simulation of MHD combustor hy- 
drodynamics, 16:20402 (R:US) 
COAL-OIL MIXTURES 
See COAL 
FUEL OILS 
FUEL SLURRIES 
COARSE MESH METHOD 
See FINITE DIFFERENCE METHOD 
COASTAL WATERS 

Radioactivity in surface and coastal waters of the British Isles, 

1989, 16:21637 (R;GB) 
COATED FUEL PARTICLES 
Extension of the raw material basis for the HTR fuel element 
matrix. Final report, 16:20866 (R;DE;in German) 
COATING (SURFACE) 
See SURFACE COATING 
COATING PROCESSES 
See SURFACE COATING 
COATINGS 
See also ELECTRODEPOSITED COATINGS 
ENERGY BEAM DEPOSITION FILMS 
PAINTS 
PROTECTIVE COATINGS 
REFLECTIVE COATINGS 
SPRAYED COATINGS 

Analyzing surface coatings in situ: High-temperature surface 
film analyzer developed, 16:20675 (RA;US) 

Zirconium oxide coatings on flat glass by sol-gel route, 
16:20792 (IA;BR) 

COAXIAL CABLES 

An evaluation of fiber optic closed circuit television transmission 

systems for security applications, 16:19831 (R;US) 
COBALT 

16:19616 (PA;US) 

Binding and catalytic reduction of NO by transition metal 
aluminosilicates: Technical progress report, December 1990— 
February 1991, 16:21564 (R;US) 

Early diagenesis and its influence on the mobility of the trace el- 
ements As, Cd, Co, Cu, Ni, Pb and Zn in sediment and seston 
suspensions, 16:21634 (R;DE;in German) 

Examination of the influences of reduction conditions and 
reaction conditions on activity and selectivity of modified Cu- 
Co-Zn-Al catalysts during the alcohol synthesis, 16:19885 
(R;DE;in German) 

COBALT 60 

Free-radical reactions in cloudwater: The role of transition met- 
als in hydrogen peroxide production and destruction, 
16:21546 (R:US) 

Gems irradiation and culture of citrus in vitro, 16:21692 (I;BR;In 
Portuguese) 

Radioecological monitoring around Forsmark nuclear power sta- 
tion, Sweden, up to 1988, 16:20115 (R;SE;in Swedish) 

COBALT 60 TARGET 

Multilevel resonance analysis of 5°Co neutron transmission 

measurements, 16:21994 (R;US) 
COBALT ALLOYS 

See also KOVAR 

Pertormance of a 22Cr-20Ni-18Co-Fe alloy for service to 
870°C, 16:20684 (R;US) 

COCOMBUSTION 
Fuel diversification in circulating fluidized bed combustion boiler, 
16:20504 (IA;JP;in Japanese) 
COFIRING 
See COCOMBUSTION 
COGENERATION 

Cogeneration and cooling in small scale applications: Energy 
Task Force of the Urban Consortium for Technology Initia- 
tives, 16:20442 (R;US) 

Cost reduction by introducing cogeneration system, 16:20530 
(IA;JP;In Japanese) 

Cost reduction by introducing cogeneration system, 16:20556 
(IA;JP;in Japanese) 
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COGENERATION 


Energy saving by gas turbine driven compressor for cogenera- 
tion system, 16:20603 (IA;JP;In Japanese) 

Energy saving by introducing regional cooling and heating sys- 
tem in Sakae 3-chome area, 16:20629 (IA;JP;In Japanese) 

Example of gas turbine cogeneration system introduced to dye 
works, 16:20529 (IA;JP;ln Japanese) 

Industrial heat and power: A thermodynamic calculations 
model, 16:20473 (R;NL;In Dutch) 

COHERENT RADIATION 
Modal study of refractive effects on x-ray laser coherence, 
16:21116 (R;US) 
COILS (MAGNETIC) 
See MAGNET COILS 
COKE 

See also OVEN COKE 

16:19480 (PA;US) 

Reduction of cost of coke lumps, 16:20585 (IA;JP;ln Japanese) 

COKE OVENS 

Elevation of CDQ coke treatment capacity, 16:20511 (IA;JP;In 
Japanese) 

Reduction of heat for carbonization by improving fuel and gas 
changeover system of coke oven, 16:20575 (IA;JP;In Japan- 
ese) 

COKE-OVEN GAS 

See COAL GAS 

COLD PRESSING 
Energy saving measures for smoke ventillator for heavy duty 
press, 16:20599 (IA;JP;in Japanese) 
COLLEGES 
See EDUCATIONAL FACILITIES 
COLLIDING BEAMS 

Colliding beam phase stability in electron-positron storage rings, 
16:21397 (RA;SU;in Russian) 

Construction of high order maps for large proton accelerators, 
16:21195 (R;US) 

COLLIMATORS 
16:21474 (PA;US) 
COLLODION 
See NITROCELLULOSE 
COLLOIDS 
See also EMULSIONS 
FOAMS 
GELS 
SOLS 
16:20637 (PA;US) 
COLOGNE SPIRITS 
See ETHANOL 
COLOR MODEL 
Color anomaly in a hybrid bag model, 16:21938 (R;DK) 
COLORADO 

Preliminary environmental monitoring results: Parachute creek 
shale oil project and forest hill heavy oil project, 16:19655 
(RA;US) 

COLUMBIA RIVER 

Estimates of Columbia River radionuclide concentrations: Data 
for Phase 1 dose calculations: Hanford Environmental Dose 
Reconstruction Project, 16:21638 (R;US) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, 16:21575 (R;US) 

COLUMNS (EXTRACTION) 
See EXTRACTION COLUMNS 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 
COz removal in IGCC power plants equipped with a hot gas 
cleanup system, 16:19513 (R;NL;In Dutch) 
COMBUSTION 
See also COCOMBUSTION 
FLUIDIZED-BED COMBUSTION 


622 ERA Vol. 16, No. 8 


Development of a vortexing combustor (VC) for space/water 
heating applications (cold flow modeling): Technical progress 
report No. 4, [February 1, 1988—April 30, 1988], 16:19538 
(R;US) 

Thermodynamics and efficiency in combustion and engines: 
[Annual report], April 1990—March 1991, 16:21021 (R;US) 


COMBUSTION CONTROL 
Combustion improvement in No.8 recovery boiler, 16:20512 
(IA;JP;In Japanese) 
Development of combustion control by flame photometry, 
16:21022 (IA;JP;in Japanese) 


COMBUSTION PRODUCTS 

Control techniques, 16:21554 (RA;US) 

Cyclone reburning retrofit: Corrosion evaluation: Technical re- 
port, September 1, 1990—November 30, 1990, 16:20709 
(R;US) 

Demonstration of coal reburning for cyclone boiler NO, control: 
Nelson Dewey Generating Station, Wisconsin Power & Light 
Company, Cassville, Wisconsin: Environmental assessment, 
16:19517 (R;US) 

Factors affecting pollutant concentrations, 16:21552 (RA;US) 


COMBUSTORS 
See also CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
PULSE COMBUSTORS 

16:20739 (PA;US) 

Advanced Combustion Technology Program: Fiscal year 1991 
summary program plan, 16:19534 (R;US) 

Advanced coal-fueled industrial cogeneration gas turbine sys- 
tem: Annual report, June 1989—June 1990, 16:19536 (R;US) 
An evaluation of a pre-charging pulse-jet filter for small combus- 
tor particulate control: Project quarterly report, December 

1990—February 1991, 16:19550 (R;US) 

Coal desulfurization in a rotary kiln combustor: Quarterly report 
No. 3, October 1—-December 31, 1990, 16:19552 (R;US) 

Comparison of lime and iron oxide for high temperature sulfur 
removal: Technical progress report No. 4, September 1, 
1990—November 30, 1990, 16:19508 (R;US) 

Development and operating data for the PEDCO Rotary Com- 
bustion System, 16:19527 (R;US) 

Development of a vortex combustor (VC) for space/water heat- 
ing applications (cold flow modeling): Technical progress 
report No. 7, 16:19540 (R;US) 

Development of a vortex combustor (VC) for space/water heating 
applications (cold flow modeling): Technical progress report 
No. 8, [February 1, 1989—April 30, 1989], 16:19541 (R;US) 

Development of a vortexing combustor (VC) for space/water 
heating applications (cold flow modeling): Technical progress 
report No. 6, August 1—October 31, 1988, 16:19539 (R;US) 

Development of a vortexing combustor (VC) for space/water 
heating applications (cold flow modeling): Technical progress 
report No. 1, [April 7, 1987—July 31, 1987], 16:19537 (R;US) 

Development of a vortexing combustor (VC) for space/water 
heating applications (cold flow modeling): Technical progress 
report No. 6, August 1—October 31, 1988, 16:19539 (R;US) 

Mutti-dimensional computer simulation of MHD combustor hy- 
drodynamics, 16:20402 (R;US) 

Proceedings of the 1990 oil heat technology conference and 
workshop, 16:20431 (R;US) 

Saving energy by improving blast furnace gas flare stack, 
16:20578 (IA;JP;in Japanese) 

Storage, transportation, and atomization of CWF for residential 
applications: Quarterly status report No. 5, October 1, 1990- 
December 31, 1990, 16:19521 (R;US) 


COMMERCIAL BUILDINGS 

Adventures in running end-use metering programs, 16:20463 
(R;US) 

Building energy codes and standards: A compliment to 
demand-side management programs, 16:20462 (R;US) 

Cogeneration and cooling in small scale applications: Energy 
Task Force of the Urban Consortium for Technology Initia- 
tives, 16:20442 (R;US) 





Energy master planning: Innovative Design and Energy Analy- 
sis Service (IDEAS) for new commercial construction, 
16:20440 (R;US) 

COMMISSIONING (REACTOR) 
See REACTOR COMMISSIONING 
COMMUNITIES 
Leveraging oil restitution funds for minority community and eco- 
nomic development, 16:20328 (RA;US) 
COMPACT HELICAL SYSTEM TORSATRON 
See CHS TORSATRON 
COMPACT IGNITION TOKAMAK 

Safety considerations in next step fusion design and beyond, 

16:22248 (R;US) 
COMPILED DATA 
National patterns of energy demand and expenditures by His- 
panics, 16:20304 (RA;US) 
COMPLEXES 
See also ALKALI METAL COMPLEXES 
BORON COMPLEXES 
CADMIUM COMPLEXES 
INDIUM COMPLEXES 
IODINE COMPLEXES 
OXYGEN COMPLEXES 
RARE EARTH COMPLEXES 
TRANSITION ELEMENT COMPLEXES 
XENON COMPLEXES 

17. All-union Chugaev conference on complex compound chem- 
istry. Pt. 1: Summaries of reports, 16:20934 (1;SU;in Russian) 

[High resolution Raman spectroscopy of complexes and clus- 
ters in molecular beams]: Progress report, 16:21865 (R;US) 

COMPOSITE MATERIALS 
See also CERMETS 
SUPERCONDUCTING COMPOSITES 
Fabrication 

16:20873 (PA;US) 

Making silicon-carbide ceramic fibers: Novel polymer precursor 
shortcuts existing process, 16:20765 (RA;US) 

ZrOz reintorced-MoSi. matrix composites, 16:20859 (R;US) 

Failure Mode Analysis 

On the finite-strain-invariant failure criterion for composites, 

16:20824 (R;US) 
Fatigue 

Current activities in standardization of high-temperature, low- 
cycle-fatigue testing techniques in the United States, 
16:21073 (R;US) 

Fracture Properties 
ZrO. reintorced-MoSi. matrix composites, 16:20859 (R;US) 
Manutacturing 

Materials processing by design: Industry/laboratory collabora- 

tion, 16:20764 (RA;US) 
Materials Testing 

Multiaxial failure characterization of composites: Revision 1, 

16:20888 (R;US) 
Mechanical Properties 

16:20873 (PA;US) 

Alumina-silicon carbide composites from coated powders, 
16:20864 (R;US) 

Composite heat damage spectroscopic analysis: Part 1, Me- 
chanical testing of IM6/301-6 laminates: Part 2, Laser-pumped 
fluorescence spectroscopic studies on IM6/3501-6 laminates: 
Part 3, Diffuse reflectance infrared fourier transform spectro- 
scopic studies on IM6/3501-6 laminates, 16:21074 (R;US) 

Microscopy 

The application of x-ray tomographic microscopy to chemical 
vapor infiltration processing of ceramic matrix composites, 
16:20891 (R;US) 

Radiation Curing 
Physical and mechanical characterization of radiation-curable 
carbon fibre composites, 16:19841 (IA;CA) 
Radioluminescence 
~  Aerogel composites for radioluminescent light/power sources, 
16:19846 (R;US) 


COMPUTERIZED SIMULATION 


Research Programs 

A new high-temperature structural material. Molybdenum disili- 
cide/silicon carbide composites, 16:20835 (RA;US) 

Ceramic Technology For Advanced Heat Engines Project: 
Semiannual progress report, April 1990—September 1990, 
16:20811 (R;US) 

Sample Preparation 

Cross-sectional TEM specimen preparation of free-standing 

metal multi-layered films, 16:20890 (R;US) 
Thermal Conductivity 

Models for heat transport through assemblies of uniform- 

diameter hollow spheres, 16:21064 (R;US) 
Thermal Degradation 

Composite heat damage spectroscopic analysis: Part 1, Me- 
chanical testing of IM6/301-6 laminates: Part 2, Laser-pumped 
fluorescence spectroscopic studies on IM6/3501-6 laminates: 
Part 3, Diffuse reflectance infrared fourier transform spectro- 
scopic studies on IM6/3501-6 laminates, 16:21074 (R;US) 

Wear 
Sliding wear-testing and data analysis strategies for advanced 
engineering ceramics, 16:20757 (R;US) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR 

Electric power reduction by prevention of compressed air leak, 

16:20550 (IA;JP;in Japanese) 
COMPRESSOR BLADES 
Energy saving of gas turbine compressor by optimum cleaning, 
16:20617 (IA;JP;in Japanese) 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER ARCHITECTURE 

Certification of computer security professionals, 16:22364 (R;US) 

Practical experience with software tools to assess and improve 
the quality of existing nuclear analysis and safety codes, 
16:20221 (R;US) 

Research in mathematics and computer science at Argonne, 
September 1989-February 1991, 16:22332 (R:US) 

Utilities for building and optimizing a computational graph for al- 
gorithmic decomposition, 16:22333 (R;US) 

COMPUTER CALCULATIONS 
Sensitivity analysis techniques and results for performance as- 
sessment at the Waste Isolation Pilot Plant, 16:22365 (R;US) 
COMPUTER CODES 
See also C CODES 
D CODES 
L CODES 
M CODES 
O CODES 
P CODES 
T CODES 

Proceedings of the sixth seminar on software development in 
nuclear energy research, 16:22349 (R;JP;in Japanese) 

User guide for UFOTRI: A program for assessing the off-site con- 
sequences from accidental tritium releases, 16:21571 (R;DE) 

COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED MANUFACTURING 

Effect of failures and repairs on multiple cell production lines, 

16:20475 (R;IT;In Italian) 
COMPUTERIZED CONTROL SYSTEMS 

A high performance architecture for accelerator controls, 
16:21371 (R:US) 

Accelerator and feedback contro! simulation using neural net- 
works, 16:21331 (R:US) 

Automated verification of system configuration, 16:21034 (R;US) 

Optimal, real-time contro}-colliders, 16:21344 (R;US) 

COMPUTERIZED SIMULATION 

ALPAL: A tool to generate simulation codes from natural de- 
scriptions, 16:22369 (R;US) 

Energy saving activity by participation by everyone through 
simulation, and fractionating tower operation at reduced pres- 

sure, 16:20561 (IA; JP;in Japanese) 
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COMPUTERIZED TOMOGRAPHY 


COMPUTERIZED TOMOGRAPHY 
See also PHOTON COMPUTED TOMOGRAPHY 
Radiation doses to patients undergoing imaging procedures in 
Manitoba, 16:21673 (IA;CA) 
CONCRETE BLOCKS 
Long-term processes in a stabilized coal-waste block exposed 
to seawater, 16:21598 (R;NL) 
CONCRETES 
See also REINFORCED CONCRETE 
Development of a bearing, easily mouldable building material 
with very low thermal conductivity for house and industry 
building. Final report, 16:20444 (1;DE;in German) 
Mechanisms and interaction phenomena influencing releases in 
low- and medium-level waste disposal systems: Final report 
1986-1990, 16:19766 (R;DK) 
CONDENSATES 
Improvement of steam condensate water recovery method, 
16:20588 (IA;JP;In Japanese) 
CONDENSATION NUCLEI! 
Determining the chemical composition of cloud condensation 
nuclei: First progress report, 16:21560 (R;US) 
CONDENSERS 
See also VAPOR CONDENSERS 
Direct-contact condenser, 16:19916 (RA;US) 
CONDENSERS (STEAM) 
See STEAM CONDENSERS 
CONDENSERS (VAPOR) 
See VAPOR CONDENSERS 
CONDUCTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
CONDUCTIVITY (THERMAL) 
See THERMAL CONDUCTIVITY 
CONFINEMENT TIME 
Impact of improved confinement on fusion research, 16:22206 
(R;JP) 
Novel techniques for edge plasma particle and energy flux con- 
trol: scrape-off layers modified by electrostatic barriers and 
RF ponderomotive forces, 16:22195 (RA;FR) 
CONGENITAL MALFORMATIONS 
Scintigraphic hepatobiliary function studies in newborn infants to 
diagnose biliary hypoplasia or atresia, 16:21671 (R;DE;In 
German) 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSOLIDATED FUEL REPROCESSING PROGRAM 
Use of process monitoring for verifying facility design of large- 
scale reprocessing plants: Consolidated Fuel Reprocessing 
Program, 16:19830 (R;US) 
CONSTRUCTION 
Chemical evaluations of John F. Baldwin Ship Channel sedi- 
ment phase 2, 16:21639 (R;US) 
VE at Scope Time (VEST): Three construction examples, 
16:22331 (R;US) 
CONSTRUCTION INDUSTRY 
Building energy codes and standards: A compliment to 
demand-side management programs, 16:20462 (R;US) 
VE at Scope Time (VEST): Three construction examples, 
16:22331 (R;US) 
CONSUMPTION RATES 
Effects of energy savings on household expenditures of low- 
income weatherization program participants, 16:20303 
(RA;US) 
Reduction of hydraulic fluid consumption, 16:20605 (IA;JP;In 
Japanese) 
Use of inverter to reduce power consumed for room cooling, 
16:20632 (IA;JP;in Japanese) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 
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Analysis of heat and mass transport processes near an em- 
placed nuclear waste canister: Final report, 16:19774 (R;US) 

Aspiration requirements for the transportation of retrievably 
stored waste in the TRUPACT-2 package, 16:19681 (R;US) 

Comparison of reinforced-concrete models for use in the analy- 
sis of extreme loads, 16:19786 (R;US) 

Container material selection, modeling and testing, 16:19773 
(R;US) 

Immersion studies on candidate container alloys for the Tuff 
Repository, 16:19737 (R;US) 

Near-field performance of the advanced cold process canister, 
16:19771 (R;SE) 

Packaging supplier inspection guide, 16:19689 (R;US) 

Relationship of pressure to temperature rise in overfilled cylin- 
ders, 16:19815 (R;US) 

TRUPACT-2 design, testing and certification, 16:19682 (R;US) 

Test plan for in situ vitrification engineering-scale test No. 7, 
16:19727 (R;US) 

CONTAINMENT BUILDINGS 

Comparison of pre-test analyses with the Sizewell-B 1:10 scale 
prestressed concrete containment test, 16:20262 (R;US) 

Experimental modelling of flow blockage in a CANDU fuelling 
duct, 16:20022 (IA;CA) 

CONTAINMENT SYSTEMS 

Analysis of bellows expansion joints in containment buildings, 
16:20261 (R;US) 

Comparison of reinforced-concrete models for use in the analy- 
sis of extreme loads, 16:19786 (R;US) 

Design and full scale test of a sand bed filter, 16:20248 (RA;US) 

Experiments to determine the leakage behavior of pressure- 
unseating equipment hatches, 16:20260 (R;US) 

Investigations into the design of a filter system for PWR contain- 
ment venting, 16:20245 (RA;US) 

The Dutch nuclear program, 16:19970 (RA;US) 

Total exhaust containment system for MHD Space Power Sys- 
tems: Semi-annual report, 1 April 1988-30 September 1988, 
16:20408 (R;US) 

Total exhaust containment system for MHD space power sys- 
tems: Semi-annual report, October 1, 1987—March 31, 1988, 
16:20407 (R;US) 

CONTAMINATION 
See also TRANSFRONTIER CONTAMINATION 
Site specific plan, 16:19788 (R;US) 
CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTENT ANALYSIS 
See CHEMICAL ANALYSIS 
CONTRACTORS 

Semiannual report to Congress: October 1, 1990—March 31, 
1991, 16:20382 (R;US) 

Semiannual report to congress on Inspector General audit re- 
ports: October 1, 1990 to March 31, 1991, 16:20383 (R;US) 

CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ROD EFFECTIVENESS 
See CONTROL ROD WORTHS 
CONTROL ROD WORTHS 
Differential rod worth profiles observed in Fast Flux Test 
Facility—A three dimensional analysis, 16:20111 (R;US) 
CONTROL SYSTEMS 
See also COMPUTERIZED CONTROL SYSTEMS 
ENTRY CONTROL SYSTEMS 
ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 

Automation in power generation: National conference, 16:20098 
(l;CS;in Czech, Slovak) 

Energy saving through improved coal boiler control, 16:20563 
(IA;JP;in Japanese) 

Improvement of automobile painting booth airconditioning con- 
trol, 16:20544 (IA;JP;in Japanese) 

Power system control, 16:20266 (RA;US) 

CONTROL THEORY 

Comment on "dissipative transport in open systems: An investi- 

gation of self organized criticality”, 16:22113 (R;XA) 





Positivity and optimization of a class of discreet systems, 
16:22121 (R;XA;In French) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 


COOLANTS 
Electric power reduction in the intensive coolant pumps, 
16:20486 (IA;JP;in Japanese) 
COOLERS 
See HEAT EXCHANGERS 
COOLING 
See also REFRIGERATION 
Elevation of CDQ coke treatment capacity, 16:20511 (IA;JP;In 
Japanese) 
COOLING PONDS 
Cooling pond performance software: POND, 16:20471 (RA;US) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also REACTOR COOLING SYSTEMS 
Electric power reduction by changing cooling system for elec- 
trodeposition coating process, 16:20607 (IA;JP;In Japanese) 
Energy conservation by improvement of boiler cooling method, 
16:20525 (iA;JP;in Japanese) 
Energy-saving activity of rotating machine by a group.: Accom- 
plished 100% side development, 16:20479 (IA;JP;in Japanese) 
Improvement of forced cooling method of super-super critical 
pressure boiler, 16:20615 (IA;JP;In Japanese) 
Testing and design of solar cooling systems employing liquid 
dessicants: Regenerator/dehumidifier experiments in 


Colorado State University Solar House 2: Final report, 1987— 
1988, 16:19919 (R;US) 


COOLING TOWERS 
Cost reduction of cold water manufacturing, 16:20543 (IA;JP;In 


Japanese) 
COOPERATION 
Measuring consensus, 16:20331 (R;US) 
COPOLYMERS 

Low cost hydrogen/novel membrane technology for hydrogen 

separation from synthesis gas: Final report, 16:19859 (R;US) 
COPPER 

Copper removal from solid ferrous scrap: Final report, 16:20699 
(R;US) 

Cross-sectional TEM specimen preparation of free-standing 
metal multi-layered films, 16:20890 (R;US) 

Dynamic plasticity in transition from thermal activation to vis- 
cous drag, 16:20723 (R;US) 

Early diagenesis and its influence on the mobility of the trace el- 
ements As, Cd, Co, Cu, Ni, Pb and Zn in sediment and seston 
suspensions, 16:21634 (R;DE;in German) 

Electron micr of thick 304 SS-copper multilayers, 
16:20747 (R;US) 

Examination of the influences of reduction conditions and 
reaction conditions on activity and selectivity of modified Cu- 
Co-Zn-Al catalysts during the alcohol synthesis, 16:19885 
(R;DE;in German) 

Liquid phase methanol LaPorte process development unit: 
Modification, operation, and support studies: Task 3.8, Cata- 
lyst poisons field demonstration, 16:19469 (R;US) 

Low-background counting systems compared, 16:21455 (R;US) 

Study of copper diffusion into polyimides by optical second har- 
monic generation, 16:20861 (R;US) 

The DataShoP: A database of weak-shock constitutive data, 
16:20722 (R;US) 

COPPER 63 TARGET 
The rise and fall of multi-fragment emission, 16:21985 (R;DE) 
COPPER 64 

Estimates of Columbia River radionuclide concentrations: Data 
for Phase 1 dose calculations: Hanford Environmental Dose 
Reconstruction Project, 16:21638 (R;US) 


COUNTERS (RADIATION) 


COPPER ALLOYS 

An electrochemical approach to predicting corrosion perfor- 
mance of container materials (Yucca Mountain Project), 
16:19780 (R;US) 

Comparisons of irradiation-induced shifts in fracture toughness, 
crack arrest toughness, and Charpy impact energy in high- 
copper welds, 16:20071 (R;US) 

COPPER COMPLEXES 

Synthesis and characterization of reduced ternary molybdenum 
oxides and soluble copper (Ill) alkoxide complexes, 16:20997 
(R;US) 

COPPER OXIDES 

16:20815 (PA;US) 

Ab initio cluster studies of LagCuO,, 16:22101 (R;US) 

Critical currents in proton irradiated YBa2Cu307_, crystals, 
16:20755 (R:US) 

Defect clustering and related properties of oxides: Annual tech- 
nical progress report, June 1, 1990—May 31, 1991, 16:20769 
(R;US) 

Kosterlitz-Thouless-like behavior over extended ranges 
of temperature and layer thickness in _ crystalline 
YBa2Cu,07_,/PrBapCu,07_, superlattices, 16:20829 (R:US) 

Specific heat of YBa2Cu307: Volume fraction of superconduc- 
tivity; parameters characteristic of the “ideal” superconducting 
state, 16:20810 (R;US) 

CORDOBA REACTOR 

Comparison of the results obtained in fuel management at the 
Embalse Nuclear Station (C.N.E.) and other similar stations, 
and alternatives for optimization, 16:20033 (IA;CA) 

CORE FLOODING SYSTEMS 
Refill study of a CANDU-type header/feeder system under near- 
zero header-to-header pressure drop, 16:20020 (IA;CA) 

CORES (DRILL) 

See DRILL CORES 
CORES (MAGNET) 

See MAGNET CORES 
CORN STOVER 

See AGRICULTURAL WASTES 
CORROSION PRODUCTS 

Analyzing surface coatings in situ: High-temperature surface 
film analyzer developed, 16:20675 (RA;US) 

Corrosion of high-density sintered tungsten alloys. Part 1: Part 
1: Immersion testing, 16:20729 (R;AU) 

Corrosion of high-density sintered tungsten alloys. Part 2: Part 
2: Accelerated corrosion testing, 16:20730 (R;AU) 

CORTEX (ADRENAL) 
See ADRENAL GLANDS 
COSMIC DUST 
Scanning transmission ion microscopy (STIM), a new technique 
for density mapping of microstructures, 16:21854 (R;US) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 

The estimation of the dose from cosmic radiation received by 
the population living at mainland of China, 16:22048 (R;CN;in 
Chinese) 

COSMOS 
See UNIVERSE 
COTTON PLANTS 

Effect of +-radiation and physiologically active substances on 
functional activity of vegetating mitochondria, 16:21718 
(IA;SU;in Russian) 

Synergetic effect of presowing action of various physical and 
chemical factors on cotton physiological and biochemical pro- 
cesses, 16:21740 (IA;SU;In Russian) 

COULOMB SCATTERING 
Coulomb scattering cross sections for accelerator design, 
16:21378 (R;CA) 
COUNTERFLOW COOLING TOWERS 
See COOLING TOWERS 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
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COUNTING TECHNIQUES 


COUNTING TECHNIQUES 
Detector development and experiments at COSY, 16:21441 
(R;DE;:in German) 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COUPLING CONSTANTS 
A determination of astrong with transversally polarized beams at 
LEP1, 16:21932 (R;FR) 
COUPLINGS 
Cryogenic gas disconnect joints used in cryogenic accelerator 
cold-gas distribution systems, 16:21304 (R;US) 
COUPLINGS (MACHINE PARTS) 
See MACHINE PARTS 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
COW-MILKERS 
See RADIOISOTOPE GENERATORS 
COYOTES 
Endangered Species Program, Naval Petroleum Reserves in 
California: Annual report, FY 1989, 16:19608 (R;US) 
CP INVARIANCE 
A minimal spontaneous CP violation model with small neutrino 
mass and SU(2) x U(1) x Z3 symmetry, 16:21948 (R;CA) 
CP violation in two-generation version of left-right models, 
16:21949 (R;CA) 
Strong CP violation and the neutron electric dipole moment, 
16:21952 (R;CA) 
CRIME DETECTION 
New tool for law enforcement: Universal process for fingerprint 
detection, 16:20357 (RA;US) 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROSS SECTIONS 
The X6XS.0 cross section library for MCNP-4, 16:22350 (R;US) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CROSSFLOW COOLING TOWERS 
See COOLING TOWERS 
CRUDE OIL 
See PETROLEUM 
CRYSTAL GROWTH 
The avian eggshell as a model of biomineralization, 16:20816 
(R;US) 
CRYSTAL GROWTH METHODS 
16:20871 (PA;US) 
CRYSTAL LATTICES 
Biomimetic thin film deposition, 16:20818 (R;US) 
Generalized one-dimensional Hubbard model beyond nearest 
neighbour approximation, 16:22071 (R;XA) 
CRYSTAL MODELS 
Interpolation solution of the single-impurity Anderson model, 
16:22072 (R;XA) 
CRYSTALS 
Donor formation under hydrogen plasma exposure and ion im- 
plantation, 16:20882 (R;US) 
CULTURAL OBJECTS 
Archaeological data recovery investigations at CA-SBa-993 
Vandenburg Air Force Base, California, 16:20333 (R;US) 
CULTURES (CELLS) 
See CELL CULTURES 
CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 
CUPRATES 
Calculation of La; s5Sro.4sCuO, monocrystal electronic heat ca- 
pacity, 16:22086 (IA;SU;In Russian) 
Calculation of temperature dependence of Hall constant in 
Laz_,Sr,~CuO,4_, compounds, 16:22087 (IA;SU;In Russian) 
Experimental studies of effect of high current pulse electron and 
carbon ion beams on high temperature Y-Ba-Cu-O, Bi-Ca-Sr- 
Cu-O superconductors, 16:22088 (R:SU:in Russian) 
Ruddlesden-Popper phases A,,1MnOs,41: Structures and prop- 
erties, 16:20754 (R;US) 
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CURIUM 
Sequential separation of actinide elements from highly radioac- 
tive Hanford waste by ion exchange methods, 16:20921 (R;US) 
CURIUM 242 TARGET 
Estimation of 24*Cm neutron cross sections for total file cre- 
ation, 16:21971 (IA;SU;In Russian) 
CURRENT ALGEBRA 
General super Virasoro construction on affine G, 16:21958 (R;XA) 
CURRENTS (BEAM) 
See BEAM CURRENTS 
CYANOBACTERIA 
Regulation of photosynthetic membrane components in 
cyanobacteria, 16:21660 (R;US) 
Regulation of photosynthetic membrane components in 
cyanobacteria: Annual report, 16:21659 (R;US) 
CYCLASES 
Eftect of hyperglycemia hyperthermia and X-radiation on adeny- 
late cyclase activity in sarcoma-45, 16:21774 (IA;SU;iIn 
Russian) 
CYCLIC ACCELERATORS 
See also CYCLOTRONS 
SYNCHROTRONS 
Accuracy evaluation of trajectory analysis of particle dynamics 
in ring magnetic systems, 16:21175 (RA;SU;In Russian) 
Method of overaging of aberration expansions in calculations of 
beam dynamics in ring magnetic systems, 16:21174 
(RA;SU;In Russian) 
CYCLONE COMBUSTORS 
Cyclone reburning retrofit: Corrosion evaluation: Technical re- 
port, September 1, 1990—November 30, 1990, 16:20709 
(R;US) 
CYCLONE SEPARATORS 
16:19516 (PA;US) 
CYCLOTRONS 
See also ISOCHRONOUS CYCLOTRONS 
European conference on charged particle accelerators, 
16:21127 (RA;SU;in Russian) 
CYLINDERS 
Near crack tip transverse strain effects estimated with a large 
strain hollow cylinder analogy, 16:20830 (R;US) 
Nuclear criticality safety analysis tor increased enrichment limit 
in 10-ton (48X) UF, cylinders, 16:19691 (R;US) 
CYTOCHROME OXIDASE 
Effect of X-radiation on structure and activity of enzymes of rat 
liver nucleus membrane, 16:21771 (IA;SU;In Russian) 
CYTOCHROMES 
Change of microsomal proteins and cytochrome R-450 content 
under combination of ionizing radiation and xenobiotic, 
16:21767 (IA;SU;In Russian) 
Mutation and structure-function relationships of cytochrome c: 
Scientific and technical report, November 15, 1987—April 30, 
1989, 16:21661 (R;US) 
Photochemical energy conversion by membrane-bound pho- 
toredox systems: Progress report, September 1, 1990—May 
1, 1991, 16:19897 (R;US) 
CZECH WWR-C REACTOR 
See WWR-S-PRAGUE REACTOR 
CZECHOSLOVAKIA 
Discussion of basic principles of nuclear part of power genera- 
tion in Czechoslovakia in the 90's and after the year 2000, 
16:20063 (1;CS;in Czech, Slovak) 


D 


D CODES 
Models for heat transport through assemblies of uniform- 
diameter hollow spheres, 16:21064 (R;US) 
D* PLUS RESONANCES 
See BARYONS 
D* ZERO RESONANCES 
See BARYONS 
D*RESONANCES 
See BARYONS 





DAIRY INDUSTRY 
New industrial heat pump applications to cheese production: 
Phase 1, Final report, 16:20472 (R;US) 
DAMS 
Ecological risk of aquatic habitat degradation, 16:21621 (R;US) 
DARK MATTER 
See NONLUMINOUS MATTER 
DARK REPAIR 
See BIOLOGICAL REPAIR 
DARLINGTON-1 REACTOR 
Some results and insights from the Darlington probabilistic 
safety evaluation., 16:20041 (IA;CA) 
DARLINGTON-4 REACTOR 
The fabrication of hydrogen sinks for the pressure tubes of Dar- 
lington unit 4, 16:20034 (IA;CA) 
DATA 
See also DATA COMPILATION 
Operational interpolation of data in triangular array, 16:22353 
(R;US) 
DATA ACQUISITION SYSTEMS 
16:22387 (PA;US) 
Data archive in software of an in-pile monitoring system, 
16:20104 (IA;SU;In Russian) 
DATA ANALYSIS 
Developing data quality objectives for measured and derived hy- 
drogeologic parameters, 16:22362 (RA;US) 
DATA BASE MANAGEMENT 
Distributed relational database design and implementation for a 
large, distributed computer system, 16:22383 (R;US) 
Embedding ADAMS in Fortran, 16:22380 (R;US) 
Large-scale information management software controls huge 
databases: UniTree, 16:22378 (RA;US) 
Software development experiences with a distributed database 
in a large, distributed computer system, 16:22384 (R;US) 
The ADAMS interactive interpreter, 16:22379 (R;US) 
DATA COMPILATION 
The US Nuclear Data Network: Summary, 16:21973 (R;US) 
DATA COVARIANCES 
Gamma-ray spectrometric enrichment determination of a low 
enriched UF, sample, 16:20907 (R;NL) 
DATA DISPLAY DEVICES 
See DISPLAY DEVICES 
DATA DISPLAY SYSTEMS 
See DISPLAY DEVICES 
DATA TRANSMISSION SYSTEMS 
16:21105 (PA;US) 
DAYLIGHTING 
Fenestration systems as luminaries of varying candiepower dis- 
tribution, 16:20454 (R;US) 
DC TO AC INVERTERS 
See INVERTERS 
DEAERATORS 
Oxygen desorption from warm seawater, 16:19915 (RA;US) 
Reduction of deaerator steam of CDQ boiler, 16:20579 (IA;JP;In 
Japanese) 
DECALSO 
See ION EXCHANGE MATERIALS 
DECAY AMPLITUDES 
Decay ratio estimation in pressurized water reactor, 16:19969 
(R;HU) 
DECISION MAKING 
A selection tool for choosing the best participative problem- 
solving technique, 16:22318 (R;US) 
Measuring consensus, 16:20331 (R;US) 
The effects of information availability on the group consensus 
process, 16:22376 (R;US) 
DECONTAMINATION 
Decommissioning of nuclear facilities involving operations with 
uranium and thorium, 16:19837 (RA;US) 
Environmental monitoring: The Uranium Mill Tailings Remedial 
Action Project, 16:19826 (RA;US) 
Evaluation of alternative flow sheets for upgrade of the Process 
Waste Treatment Plant, 16:19744 (R;US) 


DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC HEAVY ION REACTIONS 
Hot zone evolution and pre-equilibrium emission in interactions 
between nuclei, 16:22030 (R;DK) 
rho thermometry in hot hadronic matter, 16:22007 (R;DE) 
DEFECTS 
Cleaning room recycling exhaust air and reduction of repair line, 
16:20485 (IA;JP;in Japanese) 
Freely-migrating defects: Their production and interaction with 
cascade remnants, 16:21014 (R;US) 
Ultrasonic determination of the size of defects, 16:21076 
(R;SE;In Swedish, English) 
DEFICIENCY (NUTRITIONAL) 
See NUTRITIONAL DEFICIENCY 
DEFORMED NUCLEI 
Contrasting behaviour of proton hg;2 and hyy,2 bands in 
175.177.179.181 lr interpreted in an intruder model, 16:21993 
(R;AU) 
DEGASSING 
Tore supra first wall conditioning, 16:22234 (R;FR) 
DEGRADATION (ENERGY) 
See ENERGY LOSSES 
DEHYDROGENASES 
See OXIDOREDUCTASES 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DELFT HOGER ONDERWWS REACTOR 
See HOR REACTOR 
DELTA RESONANCES (MESON) 
See MESONS 
DELTA-966 RESONANCES 
See A0-980 MESONS 
DENITRIFICATION 
Development of a SCR catalyst adapted to instationary opera- 
tion of the reactor, 16:19515 (R;DE;in German) 
Selective catalytic reduction of flue gas nitrogen oxides, 
16:19958 (R;IT;In Italian) 
DENSITY 
A study of the influence of temperature gradients on densifica- 
tion of glass powder compacts, 16:20862 (R;US) 
Scanning transmission ion microscopy (STIM), a new technique 
for density mapping of microstructures, 16:21854 (R;US) 
Sinter behaviour and electrical conductivity of (La,Sr)MnO3 as a 
function of Sr-content, 16:20425 (R;NL) 
DENSITY (ELECTRON) 
See ELECTRON DENSITY 
DENSITY (PLASMA) 
See PLASMA DENSITY 
DENSITY MATRIX 
Towards a proof of two conjectures from quantum inference 
concerning quantum limits of knowledge of states, 16:22143 
(R:AU) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPLETED URANIUM 
Evaluation of radiation exposure in metal preparation depleted 
uranium process areas, 16:19829 (R;US) 
Evaluation of the depleted uranium hazard from SRAM II missile 
testing, 16:21641 (R:US) 
DEPLETION (NUCLEAR FUELS) 
See BURNUP 
DEPTH DOSE DISTRIBUTIONS 
Description of the artificial parameters in EGS4-Monte Carlo 
simulation and their influence on the absorbed depth dose 
from electrons in water, 16:22374 (R;SE:in Swedish) 
DEPTH DOSES 
See DEPTH DOSE DISTRIBUTIONS 
DESCALING 
Improvement of method for removing dirts in small condenser 
pipes, 16:20495 (IA;JP:in Japanese) 
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DESERTRON 


DESERTRON 

See SUPERCONDUCTING SUPER COLLIDER 
DESOXYRIBONUCLEIC ACID 

See DNA 
DESULFURIZATION 

Power reduction in stack gas desulfurization equipment, 
16:19959 (IA;JP;In Japanese) 

Reduction in operating power cost for stack gas desulfurization 
equipment, 16:20626 (IA;JP;In Japanese) 

Reduction in raw material cost by means of changing air system 
at outlet of oxidation tower in stack gas desulfurization equip- 
ment, 16:20624 (IA;JP;In Japanese) 

Reduction of heating energy of vacuum gas oil desulfurization 
equipment, 16:20484 (IA;JP;In Japanese) 

Sendai thermal power station-advanced application of exhaust 
gas desulfurizer, 16:20477 (IA;JP;In Japanese) 

DETECTION 

See also FAILED ELEMENT DETECTION 

NUCLEAR EXPLOSION DETECTION 

Readout of overlapping events, 16:21459 (R;US) 
DETECTION (FAILED ELEMENT) 

See FAILED ELEMENT DETECTION 
DETECTION (NUCLEAR EXPLOSIONS) 

See NUCLEAR EXPLOSION DETECTION 
DETECTORS (RADIATION) 

See RADIATION DETECTORS 
DETONATIONS 

Analyses of terminal flyer plate velocities for various cased ex- 
plosive configurations, 16:21506 (R;US) 

DETONATORS 

IOSAFS Phase one prototype: 

16:21515 (R;US) 
DEUTERIUM 

Combustion behaviour in the moderator cover gas, 16:20021 

(IA;CA) 
DEUTERIUM IONS 

Study of the influence of air exposure on graphite implanted by 

low energy high density deuterium plasma, 16:22069 (RA;FR) 
DEUTERIUM TARGET 
Exchange currents in the radiative capture of thermal neutrons 
by protons and deuterons, 16:21984 (1;NL) 
DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
DEUTERON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
DEVELOPING COUNTRIES 
See also CZECHOSLOVAKIA 
INDONESIA 
REPUBLIC OF KOREA 
Comparison of urban residential energy consumption patterns in 
Costa Rica and India, 16:20313 (RA;US) 
DEVICES 
See EQUIPMENT 
DEVONIAN SHALES 
See BLACK SHALES 
DEXTRO AND LEVO OPTICAL ISOMERS 
See ENANTIOMORPHS 
DHRUVA REACTOR 
Research reactor DHRUVA, 16:20187 (RA;CA) 
DIAGNOSTIC TECHNIQUES 
See also NMR IMAGING 
SCINTISCANNING 
TOMOGRAPHY 

Free tyroxine in pregnancy: Comparative evaluation of different 
diagnostic techniques in radioimmunology, 16:21670 (R;DE;in 
German) 

Laser-induced fluorescence for medical diagnostics, 16:21676 
(R;SE) 

New diagnostic procedure to detect Q fever: Q-Endoscreen, 
16:21664 (RA;US) 

DIAMONDS 

Growth mechanisms of CVD diamond films determined by a 

novel TEM technique, 16:20832 (R;US) 


Design and implementation, 
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Mechanical properties of diamond and diamond-like films, 
16:20689 (R;US) 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIBENZOPYRROLES 
See CARBAZOLES 
DIBORANE 
See BORANES 
DIELECTRIC TRACK DETECTORS 
Response of proton-sensitive etched track detectors to fast 
neutrons: Results of a joint multilaboratory experiment. Or- 
ganised by EURADOS/CENDOS (1988/89), 16:21421 (R;DE) 
DIESEL ENGINES 
Ceramic Technology For Advanced Heat Engines Project: 
Semiannual progress report, April 1990—September 1990, 
16:20811 (R;US) 
Fuel efficient low pollutant diesel engine: Final report, 16:20661 
(R;LU) 
Heat Engines Program: Fiscal year 1991 summary program 
plan, 16:19535 (R;US) 
DIESEL FUELS 
Site investigation report and corrective action plan for the former 
Y-12 fuel station at buildings 9754 and 9754-2, Oak Ridge Y- 
12 Plant, Oak Ridge, Tennessee, 16:21617 (R;US) 
DIESEL MOTORS 
See DIESEL ENGINES 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL EQUATIONS 
See also PARTIAL DIFFERENTIAL EQUATIONS 
ALPAL: A tool to generate simulation codes from natural de- 
scriptions, 16:22369 (R;US) 
On a three-surface theorem for elliptic differential inequalities 
with nonpositive zero-order coefficients, 16:22126 (R;XA) 
DIFFRACTION 
See also X-RAY DIFFRACTION 
Correcting channeling and diffraction effects in quantitative 
REELS surtace microanalysis, 16:20898 (R;US) 
DIFFRACTION (X-RAY) 
See X-RAY DIFFRACTION 
DIFFRACTION GRATINGS 
Electric and magnetic mirrors and grating for slowly moving neu- 
tral atoms and molecules, 16:21463 (R;AU) 
DIFFUSION BARRIERS 
Protective barrier development: Overview, 16:19757 (RA;US) 
DIGESTER GAS 
See METHANE 
DIPHENYLPHOSPHINE OXIDE 
See ORGANIC PHOSPHORUS COMPOUNDS 
DIRAC EQUATION 
Quasi-classical derivation of the Dirac and one-particle 
Schroedinger equations, 16:22141 (R;AU) 
DIRICHLET PROBLEM 
Coefficients of singularities and mixed methods for the mixed 
Dirichlet-Neumann problem for the Stokes operator on a poly- 
gon, 16:22109 (R;XA) 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPLACEMENT GAGES 
Monitoring structural response in pressurized environments: 
Part 1, Instrumentation techniques, 16:21490 (R;US) 
DISPLAY DEVICES 
Muki-color alarm-display device of NPP radiation conditions, 
16:20102 (IA;SU;In Russian) 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISSOLUTION 
Development of the chemical and electrochemical coal cleaning 
process: Technical progress report for the ninth quarter, April 
1, 1990—June 30, 1990, 16:19450 (R;US) 
DISSOLVED GASES 
Gas evolution from spheres, 16:22247 (R;US) 





DISSOLVED OXYGEN 
See DISSOLVED GASES 
OXYGEN 


DISTILLATES 
Coal liquefaction process streams characterization and evalua- 
tion: Quarterly technical progress report, January 1—March 
31, 1990, 16:19468 (R;US) 
DISTILLATION EQUIPMENT 
See also RETORTS 
Energy saving activity by participation by everyone through 
simulation, and fractionating tower operation at reduced pres- 
sure, 16:20561 (IA;JP;in Japanese) 
Heat recovery from overhead vapor in distilling column, 
16:20521 (IA;JP;in Japanese) 
Pursuit of energy saving in topping plant, 16:20499 (IA;JP;In 
Japanese) 
Reduction of heating energy of vacuum gas oil desulfurization 
equipment, 16:20484 (IA;JP;in Japanese) 
DISTRICT HEATING 
See also GEOTHERMAL DISTRICT HEATING 
Models and methods for optimization of district heating systems. 
Part 1: Models and identification methods, 16:20653 (|;DK) 
Utilization of heat from nuclear sources. Part 2: CSAEC lectur- 
ers’ manual. Vol. |i, 16:20370 (I;CS;in Czech) 
DISTRICT OF COLUMBIA 
See WASHINGTON DC 


DIVERTORS 

Evidences of trapping in tungsten and implications for plasma- 
facing components, 16:22250 (R;US) 

Particles pumping in Tore Supra, 16:22233 (R;FR) 

Simulation of shutdown and storage conditions for activated 
carbon/TZM-Mo.41Re NET divertor components, 16:22281 
(R;AT) 

Theory of the ergodic divertor, 16:22235 (R;FR) 

DNA 

Biochemical mechanisms and clusters of damage for high-LET 
radiation, 16:21789 (R;US) 

Effect of medium salt content on nucleic acid injury in case of +- 
radiation and proton action, 16:21717 (IA;SU;in Russian) 

Extraordinary DNA synthesis in man lymphocytes in case of 
combined action +-, x-radiation and methyimethane sulfonate, 
16:21710 (IA;SU;in Russian) 

New vistas in molecular biology research: Fast agarose gel 
electrophoresis, 16:21662 (RA;US) 

DNA SEQUENCING 
Searching for consensus patterns on a hypercube, 16:21655 
(R;US) 
DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DOCUMENTATION 

Compilation and representation of intelligent electronic docu- 

ments: An architecture for referenceability, 16:22389 (R;US) 
DOGS 

See also BEAGLES 

Diagnosis and management of endocrine gland neoplasms, 
16:21679 (R;US) 

DOLOMITE 
Complexity in the validation of ground-water travel time in frac- 
tured flow and transport systems, 16:19770 (R;US) 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
DOORS 

Leakage rate from LOCA-aged inflatable airlock seals Pickering 

NGS 'B’ personnel doors, 16:20043 (R;CA) 
DOPED MATERIALS 

Structural and phase transformation of Nd sub(2) O sub(3)-SiO 
sub(2) gels during heat treatment, 16:22080 (IA;BR) 

Transport mechanism in bulk amorphous GezpSego_,Bix sys- 
tem, 16:20847 (R; XA) 


Ss 
See RESIDENTIAL BUILDINGS 


DOSE EQUIVALENTS 
Reconstruction of dose equivalent to the public on University of 
Calitornia, Davis, property from the ®°Co Irradiator Facility, 
16:21703 (R;US) 
DOSE RATES 
Experimental validation of models for radiation dose rate from 
CANDU spent fuel, 16:19688 (IA;CA) 
DOSE REDUCTION FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSE RELATIVE FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSE-RESPONSE RELATIONSHIPS 
Dose dependence of gamma irradiation of seeds at the back- 
ground of some chemical and physical actions, 16:21734 
(IA;SU;in Russian) 
DOSEMETERS 
Methods for compensation of measuring errors in dosemeters 
with integrated-pulse ionization chambers, 16:21425 
(IA;SU;In Russian) 
Recent developments and performance of survey instruments 
for the monitoring of weakly penetrating radiations, 16:21456 
(R;US) 
Tracking electric field exposure levels through radio frequency 
dosimetry, 16:22049 (R;US) 
DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 
See also NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 
Progress report. Physics and health sciences. Health sciences 
section. 1988 January 01-June 30, 16:21699 (R;CA) 
Radiation dosimetry data management using VAX C, FMS, 
RMS, DCL, and Oracle, 16:22052 (R;US) 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
110 GHz ECH system for Dili-D, 16:22262 (R;US) 
Current drive by electron-cyclotron and fast waves in Dill-D, 
16:22176 (RA;FR) 
Dill-D research operations annual report, October 1, 1989- 
September 30, 1990, 16:22261 (R;US) 
DOUGLAS POINT ONTARIO REACTOR 
The Douglas Point dry spent fuel storage facility, 16:19687 
(IA;CA) 
DOUGLAS POINT POWER STATION 
See DOUGLAS POINT ONTARIO REACTOR 
DOWEX 
See ORGANIC ION EXCHANGERS 
DPO 
See ORGANIC PHOSPHORUS COMPOUNDS 
DRAINAGE 
Promotion of energy saving through reducing pressure of 8K 
auxiliary steam, 16:20620 (IA;JP;In Japanese) 
Reduction in power cost by improving water supply and di 
processes in and out of factory, 16:20494 (IA;JP;in Japanese) 
DRAINAGE AREAS 
See DRAINAGE 
DRAINAGE SYSTEMS 
See DRAINAGE 
DRAWING 
Countermeasure to supplied water consumption rate for the 
rolling line, 16:20714 (IA;JP;In Japanese) 


See RADIOPROTECTIVE SUBSTANCES 
DRIFT (PLASMA) 
See PLASMA DRIFT 
DRIFT CHAMBERS 
Recent experience with backgrounds at the SLC, 16:21457 
(R;US) 
DRIFT INSTABILITY 
Dipolar vortex structures in magnetized rotating plasma, 
16:22210 (RA;JP) 
Drift wave vortices and anomalous transport, 16:22209 (RA;JP) 
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DRIFT INSTABILITY 


Two-dimensional k-space structure of shearless chfft waves, hy- 
brid code simulations, 16:22213 (RA;JP) 
DRILL CORES 
INEL Lithologic Core Storage Library management plan, 
16:19798 (R;US) 
DRILL HOLES 
See BOREHOLES 
DRILL PIPES 
Investigation of oil well drill pipe stress corrosion cracking fail- 
ures, 16:19585 (R;US) 
DRILL SHIPS 
See OFFSHORE PLATFORMS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRILLS 
Saving energy in heat treatment process, 16:20715 (IA;JP;In 
Japanese) 
DRINKING WATER 
Vertical pump turbine oil environmental evaluation, 16:19929 
(R;US) 
DROPLETS 
A model for droplet size distribution in flashing jets, 16:20231 
(IA;CA) 
Comparison of dew samplers of ECN and KEMA in Schager- 
brug, Netherlands, 16:21566 (R;NL;In Dutch) 
DROSOPHILA 
Estimating spontaneous mutation rates at enzyme loci in 
Drosophila melanogaster, 16:21810 (R;JP) 
DRY-TYPE COOLING TOWERS 
See COOLING TOWERS 
DRYERS 
Energy saving by improving paper machine drainage system, 
16:20542 (IA;JP;in Japanese) 
DRYING 
Conservation of heavy oil used to dry blast furnace iron runners, 
16:20506 (IA;JP;in Japanese) 
Measurement of heavy metals content of Danish natural gas, 
16:19623 (I;DK;in Danish) 
DTO 
See TRITIUM COMPOUNDS 
DUST COLLECTORS 
Electric power saving by improved operation of dust collecting 
machine, 16:20593 (IA;JP;in Japanese) 
DUSTS 
See also COSMIC DUST 
Evaluation of dust cake filtration at high temperature with efflu- 
ence from an atmospheric fluidized-bed combustor: Technical 
note, 16:19444 (R;US) 
Test plan for FY-91 dust control studies, 16:19685 (R;US) 
DYES 
Organic redox phototransformations at chemically modified sur- 
faces: Progress report, August 1, 1988—July 31, 1991, 
16:21008 (R;US) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC LOADS 
High cycle fatigue testing of glass fibre reintorced polyester and 
welded structural details, 16:19941 (R;NL) 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM OXIDES 
Phase segregation in SiO sub(2)-Ln sub(2)O sub(3) aerogels, 
16:20790 (IA;BR) 
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E LAYER 
See E REGION 
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E REGION 
Electrondynamics of the auroral E region, 16:21855 (R;SE) 
EARTH ATMOSPHERE 
See also EARTH MAGNETOSPHERE 
Pacific Northwest Laboratory annual report for 1990 to the DOE 
Office of Energy Research: Part 3, Atmospheric and climate 
research, 16:21576 (R;US) 
EARTH MAGNETOSPHERE 
Global simulation of the magnetosphere with a long tail: The for- 
mation and ejection of plasmoids, 16:21856 (R;JP) 
EARTH MANTLE 
Pseudoplastic dynamical model of the asthenosphere and its 
tectonic consequences, 16:21600 (R;XA) 
Some results on pseudoplastic rotation in the asthenosphere, 
16:21601 (R;XA) 
EARTHQUAKES 
Application of a mean field approximation to two systems that 
exhibit self-crganized criticality, 16:21835 (R;US) 
EARTHWORMS 
See ANNELIDS 
EBD FILMS 
See ENERGY BEAM DEPOSITION FILMS 
EBIC 
See SCANNING ELECTRON MICROSCOPY 
ECOLOGICAL SUCCESSION 
Sage grouse use of burned, non-burned, and seeded vegetation 
communities on the Idaho National Engineering Laboratory, 
Idaho, 16:21652 (R;US) 
ECONOMIC DEVELOPMENT 
Energy efficiency in rental housing, 16:20327 (RA;US) 
ECR HEATING 
Confinement scaling studies of rf- and neutral-beam heated cur- 
rentiess heliotron E plasmas, 16:22218 (R;JP) 
Electron-cyclotron heating in net using the ordinary mode at 
down-shifted frequency, 16:22175 (RA;FR) 
Evaporation rate of an hydrogen pellet in presence of fast elec- 
trons, 16:22169 (RA;FR) 
EDUCATION 
Experience in presenting short courses in waste management 
technologies for secondary science and mathematics teach- 
ers, 16:20658 (R;US) 
EDUCATIONAL FACILITIES 
A minority research and education information service: Annual 
status report, January 1991-September 1991, 16:22382 
(R;US) 
Fedix on-line information service: Annual status report, Septem- 
ber 1990—August 1991, 16:22381 (R;US) 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 
See GASEOUS WASTES 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 
EFFLUENTS (THERMAL) 
See THERMAL EFFLUENTS 
EFR REACTOR 
See JOYO REACTOR 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EKU 
See EREVAN SYNCHROTRON 
ELDERLY PEOPLE 
Energy-related needs perceptions of the New York State El 
derly: Final report, 16:20336 (R;US) 
ELECTRIC BATTERIES 
Exploratory battery technology development report for FY90, 
16:20285 (R;US) 
Seismic testing of naturally aged exide EMP-13 station battery 
cells, 16:20001 (R;CA) 
Simulated earthquake testing of naturally aged C and D LCU-13 
station battery cells, 16:20002 (R;CA) 





Simulated earthquake testing of naturally aged exide FHC-19 
station battery cells, 16:20003 (R;CA) 
ELECTRIC CABLES 
See also COAXIAL CABLES 
SUPERCONDUCTING CABLES 

The development of Ontario Hydro’s on-line computerized 
wiring information system, 16:20032 (IA;CA) 

The fire performance of aged electrical cables, 16:20078 (R;US) 

ELECTRIC CONDUCTIVITY 

See also SUPERCONDUCTIVITY 

Sinter behaviour and electrical conductivity of (La,Sr)MnO3 as a 
function of Sr-content, 16:20425 (R;NL) 

ELECTRIC CONTACTORS 

See SWITCHES 

ELECTRIC FIELDS 
Tracking electric field exposure levels through radio frequency 
dosimetry, 16:22049 (R;US) 
ELECTRIC GENERATORS 
See also ALTERNATORS 
HOMOPOLAR GENERATORS 

Recovery of boiler feed water shaft sealing water during genera- 
tor stop, 16:20611 (IA;JP;ln Japanese) 

Reduction in starting time associated with No.1 and No.2 gener- 
ators stopped in weekends, 16:20623 (IA;JP;In Japanese) 

ELECTRIC HEATING 

Exploratory investigation of energy use metering and data 
analysis methods for multifamily buildings in the Pacific North- 
west, 16:20459 (R;US) 

ELECTRIC MOTORS 

Energy saving by changing hydraulically driven injection mold- 
ing machine into electric motor driven, 16:20492 (IA;JP;In 
Japanese) 

Power saving by means of changing poles in air conditioning fan 
motor, 16:20633 (IA;JP;in Japanese) 

Reduction of air for moistureproofing of P case stocker, 
16:20533 (IA;JP;In Japanese) 

ELECTRIC POTENTIAL 

See also PLASMA POTENTIAL 

A new wake-potential calculation method using orthogonal poly- 
nomials, 16:21187 (R;US) 

ELECTRIC POWER 
See also HYDROELECTRIC POWER 
Air Conditioning 

Use of inverter to reduce power consumed for room cooling, 

16:20632 (IA;JP;In Japanese) 
Consumption Rates 

Reduction in power consumption in power plant by improving 
operation of circulating pumps, 16:20621 (IA;JP;in Japanese) 

Reduction in power consumption through improving operating 
conditions in pumps for water for miscellaneous use, 
16:20619 (IA;JP;In Japanese) 

Use of inverter to reduce power consumed for room cooling, 
16:20632 (IA:JP;In Japanese) 

Using the minority energy assessment model to analyze elec- 
tricity demand by black and nonblack households within a 
linear expenditure system framework, 16:20326 (RA:US) 

Energy Conservation 

Changing LPG carburettor, 16:19595 (IA:JP;In Japanese) 

Electric power reduction by changing cooling system for elec- 
trodeposition coating process. 16:20607 (IA;JP:In Japanese) 

Electric power saving by improvement of air-intake and exhaust 
system for painting room, 16:20604 (IA:JP;In Japanese) 

Electric power saving by remodelling of ID method salt elec- 
trolytic bath, 16:20546 (IA:JP:in Japanese) 

Electric power saving of vertical mill for crushing cement raw 
material. 16:20567 (IA:JP:In Japanese) 

Energy saving of large power piant of lijima refinery, 16:20582 
(IA:JP;In Japanese) 

Expense reduction in waste water treatment facility, 16:20509 
(IA:JP;in Japanese) 

Introduction of energy saving system for addition! plant. 
16:20592 (IA:JP:in Japanese) 

Power reduction in stack gas desulfurization equipment, 
16:19959 (IA:JP:in Japanese) 


ELECTRIC UTILITIES 


Reduction in power consumption in power plant by chemically 
cleaning water coolers, 16:20622 (IA;JP;in Japanese) 

Reduction in power consumption in power plant by improving 
operation of circulating pumps, 16:20621 (IA;JP:in Japanese) 

Reduction in power consumption through improving operating 
conditions in pumps for water for miscellaneous use, 
16:20619 (IA;JP;in Japanese) 

Reduction of air for moistureproofing of P case stocker, 
16:20533 (IA;JP;In Japanese) 

Reduction of consumption unit of electric power for vacuum heat 
treatment furnace, 16:20573 (IA;JP;In Japanese) 

Reduction of electric power for VAD heating, 16:20581 (IA;JP;In 
Japanese) 

Reduction of fixed electric power of rolling line, 16:20577 
(1IA;JP;in Japanese) 

Reduction of power for lighting through centralized administra- 
tion control, 16:20584 (IA;JP;in Japanese) 

Saving energy by stopping water circulation in painting booth 
during lunch breaks and shift changes, 16:20517 (IA;JP;In 
Japanese) 

Saving of electric power, 16:20586 (IA;JP;In Japanese) 

Saving of electric power in welded tube manufacturing process, 
16:20570 (IA;JP;In Japanese) 

Energy Consumption 

Electric power saving of vertical mill for crushing cement raw 
material, 16:20567 (IA;JP;in Japanese) 

Improvement of electric power consumption unit by participation 
by everyone, 16:20564 (IA;JP;in Japanese) 

Fuel Substitution 

Development of high efficiency aluminum heat treatment fur- 

nace, 16:20602 (IA;JP;in Japanese) 
Heating 

Reduction of electric power for VAD heating, 16:20581 (IA;JP;In 

Japanese) 
Load Management 

Applications and challenges for thermal energy storage, 
16:20280 (R;US) 

Improvement of electric power consumption unit by participation 
by everyone, 16:20564 (IA:JP;in Japanese) 

Metering 

Electrical energy metering application at a large research facil 

ity, 16:20275 (R;US) 
Statistical Data 

Electric Power Monthly, May 1991 (CONTAINS GLOSSARY), 

16:19559 (R;US) 
Supply and Demand 

The demonstration of demand-based conservation measures by 
northeastern rural utilities: Volume 3. 16:20644 (R:US) 

The demonstration of demand-based conservation measures by 
northeastern rural utilities: Volume 2, 16:20643 (R;US) 

The demonstration of demand-based conservation measures by 
northeastern rural utilities: Volume 1, 16:20642 (R;US) 

ELECTRIC POWER INDUSTRY 

Energy and equity, 16:20300 (RA:US) 

Energy consumption. appliance holding, housing, and demo- 
graphic characteristics of target groups in the PG & E service 
territory. 16:20311 (RA;US) 

Relating energy consumption to utility forecasting and economic 
development, 16:20298 (RA:US) 

Report on the electricity companies supplementary use of wind 
power, 16:20267 (I:DK:In Danish) 

US energy industry financial developments, 1991 first quarter, 
16:20389 (R:US) 

ELECTRIC POWER SUBSTATIONS 
See POWER SUBSTATIONS 
ELECTRIC POWER SYSTEMS 

See POWER SYSTEMS 
ELECTRIC RESISTIVITY 

See ELECTRIC CONDUCTIVITY 
ELECTRIC SWITCHES 

See SWITCHES 
ELECTRIC UTILITIES 

Assessment of SMES benefits in electric utility applications, 
16:20396 (R:US) 
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ELECTRIC UTILITIES 


Cost reduction by introducing cogeneration system, 16:20530 
(IA;JP;In Japanese) 

Electric utilities and corporate social responsibility: Creating an 
environment that provides both service and opportunity, 
16:20297 (RA;US) 

Least cost electric utility planning: A preliminary assessment of 
its implications for blacks and hispanics, 16:20312 (RA;US) 

National Energy Strategy: Technical Annex 1, Analysis of op- 
tions to amend the Public Utility Holding Company Act of 
1935, 16:20401 (R:US) 

RWE AG annual report 1989/90, 16:20393 (1;DE;In German) 

ELECTRIC-POWERED VEHICLES 

See also HYBRID ELECTRIC-POWERED VEHICLES 

Advancing electric vehicle technology, 16:20666 (R;US) 

Alternative vehicle fuels: A demonstration project, 16:20668 
(R;US) 

Electric and hybrid vehicles program: 14th annual report to 
Congress for FY 1990, 16:20665 (R;US) 

Proceedings of the annual automotive technology development 
contractors’ coordination meeting, 16:20659 (R;US) 

Proof-of-concept zinc/bromine electric vehicle battery, 16:20287 
(R;US) 

ELECTRICAL CONDUCTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL INSULATION 
Reduction of air for moistureproofing of P case stocker, 
16:20533 (IA;JP;In Japanese) 

ELECTRICAL RESISTANCE 

See ELECTRIC CONDUCTIVITY 
ELECTRICAL RESISTIVITY 

See ELECTRIC CONDUCTIVITY 
ELECTRICITY 

Monthly energy review, May 1991, 16:20387 (R;US) 
ELECTRODEPOSITED COATINGS 

Electric power reduction by changing cooling system for elec- 

trodeposition coating process, 16:20607 (IA;JP;in Japanese) 
ELECTRODES 
See also ANODES 
CATHODES 

Durability of polymeric materials used in zinc/bromine flow bat- 
teries, 16:20286 (R;US) 

Electrochemical deposition and dissolution of aluminum in 
NaCl-AICl, melts, 16:20283 (|;DK) 

Organic redox phototransformations at chemically modified sur- 
faces: Progress report, August 1, 1988—July 31, 1991, 
16:21008 (R;US) 

ELECTROLYSIS 
Electric power saving by remodelling of ID method salt elec- 
trolytic bath, 16:20546 (IA;JP;in Japanese) 
ELECTROLYTE TILES 
See MATRIX MATERIALS 
ELECTROLYTIC CELLS 

See also PHOTOELECTROLYTIC CELLS 

[A novel electrochemical cell concept for water vapor electroly- 
sis at intermediate temperatures], 16:19856 (RA;US) 

[Basis technologies for water vapor electrolysis using solid oxide 
electrolytes}, 16:19853 (RA;US) 

[Development of components for the advanced alkaline water 
electrolyser], 16:19851 (RA:US) 

[Evaluation of separator materials and of electrocatalysts for hy- 
drogen production]. 16:19850 (RA:US) 

(High efficiency solid polymer electrolyte water electrolysers op- 
erating at high current], 16:19852 (RA:US) 

[Production of hydrogen from the electrolysis of water at ele- 
vated temperatures]. 16:19855 (RA:US) 

[Production of hydrogen from the electrolysis of water at ele- 
vated temperatures]. 16:19854 (RA:US) 

ELECTROMAGNETIC FIELDS 

A study of the use of the magnetic hertz vector to calculate 
fields in cavities, 16:21953 (R;CA) 

Power saving by means of changing poles in air conditioning fan 
motor. 16:20633 (IA:JP:In Japanese) 

Wakefield measurements of SLAC linac structures at the Ar- 
gonne AATF. 16:21196 (R:US) 


632 ERA Vol. 16. Nc. & 


ELECTROMAGNETIC LENSES 

Magnetohard quadrupole lenses for an ion linear accelerator, 
16:21284 (RA;SU;In Russian) 

Optics of objectives with large coefficients of linear (angular) 
magnification. 16:21291 (RA;SU;In Russian) 

Test bed for performance testing of lithium lenses with current of 
more than 1 MA, 16:21245 (RA;SU;In Russian) 

ELECTROMAGNETIC TRANSITIONS 
See ENERGY-LEVEL TRANSITIONS 
ELECTROMAGNETS 
See also BEAM BENDING MAGNETS 
BEAM FOCUSING MAGNETS 
KICKER MAGNETS 
SUPERCONDUCTING MAGNETS 

lon energy increase in the U-120 cyclotron, 16:21262 (RA;SU;In 
Russian) 

Some experimental results and analysis on the temperature 
sensitive electromagnet, 16:20107 (RA;US) 

ELECTRON ACCEPTOR 

See ELECTRONS 
ELECTRON BEAM INDUCED CURRENT 

See SCANNING ELECTRON MICROSCOPY 
ELECTRON BEAMS 

Computation of electron dose distributions in tissue using 
Gaussian pencil beams, 16:21674 (IA;CA) 

Electron beam dynamics in the LIU-30/250 accelerator, 
16:21168 (RA;SU;In Russian) 

Experimental study on automodulation acceleration modes in 
resonance electron linacs with feedback circuits, 16:21292 
(RA;SU;In Russian) 

Experimental study on selfconsistent longitudinal beam dynam- 
ics in the transition mode of acceleration in the FAKEL 
electron linac, 16:21169 (RA;SU;In Russian) 

Magneto-optical system for electron beam shaping in industrial 
tomograph, 16:21293 (RA;SU:In Russian) 

Operation beam switching at the FAKEL accelerator of the Kur- 
chatov's Institute for Atomic Energy, 16:21287 (RA;SU;In 
Russian) 

Rectilinear cooling system for production of e*,e~ high-energy 
bunches with limiting small phase volume, 16:21398 
(RA;SU;In Russian) 

Relativistic bunched beam modulation in passive structures, 
16:21166 (RA:SU;In Russian) 

Stabilization of linear accelerator beam parameters using elec- 
tric field excited by the beam in passive resonators, 16:21162 
(RA;SU;In Russian) 

Theoretical and experimental study on beam transverse instabil- 
ity in the LU-2000 accelerating sections with quasipermanent 
gradient, 16:21165 (RA;SU:In Russian) 

X-ray spatial resolution at intermediate voltages: an assess- 
ment by massively parallel Monte Carlo electron traject 
simulation., 16:21489 (R;US) 

ELECTRON CONFIGURATION (ATOMS) 
See ELECTRONIC STRUCTURE 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON CYCLOTRON-RESONANCE HEATING 
See ECR HEATING 
ELECTRON DENSITY 

A reflectometer 22 - 110 GHZ for the measurement of electron 
density profiles on the Tokamak Tore Supra. 16:22154 (R:FR) 

Development and application of diagnostic instrumentation for 
measurements of electron density and conductivity: Technical 
progress report, August-September 1988, 16:20660 (R:US) 

Development and application of diagnostic instrumentation for 
measurements of electron density and conductivity: Technical 
progress report, April 1989-June 1989. 16:20404 (R:US) 

Edge electron density measurement by ordinary mode reflec- 
tometry on Tore Supra. 16:22163 (RA:FR) 

First density fluctuations observations by CO, scattering in Tore 
Supra, 16:22164 (RA:FR) 

Polarization of hard x-rays, a contribution to the measurement of 
the non-thermal electron distribution function (L.H.C.D.), 
16:22166 (RA;FR) 





ELECTRON DETACHMENT 

Correlation in photodetachment, 16:21863 (R:US) 
ELECTRON DONOR 

See ELECTRONS 
ELECTRON GUNS 

SLC polarized beam 

16:21321 (R;US) 
ELECTRON HOLES 
See HOLES 
ELECTRON MICROPROBE ANALYSIS 
Quantitative analysis procedures for Task 8, 16:20922 (R;US) 
ELECTRON MICROSCOPES 

X-ray spatial resolution at intermediate voltages: an assess- 
ment by massively parallel Monte Carlo electron traject 
simulation., 16:21489 (R;US) 

[Development and evaluation of new instrumentation in field- 
emission electron microscopy]: Foreign trip report, April 2, 
1991—April 12, 1991, 16:21486 (R;US) 

ELECTRON MICROSCOPY 
See also SCANNING ELECTRON MICROSCOPY 
TRANSMISSION ELECTRON MICROSCOPY 

A controlled dispersion parallel wavelength x-ray spectrometer 

tor electron microscopy, 16:21476 (R;US) 
ELECTRON MOBILITY 

Development and application of diagnostic instrumentation for 
measurements of electron density and conductivity: Technical 
progress report, April 1989-June 1989, 16:20404 (R;US) 

Development and application of diagnostic instrumentation for 
measurements of electron density and conductivity: Technical 
progress report, August-September 1988, 16:20660 (R;US) 

ELECTRON PARAMAGNETIC RESONANCE 

See ELECTRON SPIN RESONANCE 

ELECTRON RINGS 

Stability of nonlinear longitudinal waves of a space charge in 

ring beams, 16:21170 (RA;SU;In Russian) 
ELECTRON SOURCES 

SLC polarized beam source electron optics design, 16:21320 
(R;US) 

Strain enhanced electron spin polarization observed in pho- 
toemision from InGaAs, 16:21346 (R;US) 

ELECTRON SPIN RESONANCE 

Method for calculating strong synchrotron tune modulation of 

depolarizing resonances in storage rings, 16:21150 (R;US) 
ELECTRON-ATOM COLLISIONS 

Generalized radiative corrections for hadronic targets, 16:21859 
(R;FR) 

ELECTRON-ELECTRON INTERACTIONS 

Relativistic treatment of mesonic contributions to quasielastic 
(e,e’), 16:22031 (R:CA) 

ELECTRON-MOLECULE COLLISIONS 

Electron-excited molecule interactions, 16:21862 (R;US) 
ELECTRON-PHONON COUPLING 

Diffraction theory of phonon scattered electrons, 16:22065 (R;US) 
ELECTRON-POSITRON INTERACTIONS 

A determination of astrong with transversally polarized beams at 
LEP1, 16:21932 (R;FR) 

Measurement of the hadronic cross section of the e*te-- 
annihilation at an center-of-mass energy of 9.36 GeV, 
16:21895 (R;DE:in German) 

Studies of multihadronic final states in photon-photon interac- 
tions, 16:21894 (R;DE) 

Transverse spin effect: A means to probe photinos, 16:21918 
(R;XA) 

ELECTRON-RING ACCELERATORS 
Development of beam monitoring system at the KUII-20 acceler- 
ator, 16:21268 (RA;SU;In Russian) 
ELECTRONIC EQUIPMENT 
See also AMPLIFIERS 

ANALOG-TO-DIGITAL CONVERTERS 
MULTIPLEXERS 
OSCILLATORS 
POWER SUPPLIES 
RESONATORS 


source ultra-high-vacuum design, 


ENDANGERED SPECIES 


Enterprise modeling for the focused electronics factory. 

16:21040 (R:US) 
ELECTRONIC STRUCTURE 

On the possibility of localizing of electron group functions using 

the notion of antisymmetrical orthogonality, 16:22077 (R:XA) 
ELECTRONS 

A new experimental limit on the electric dipole moment of the 
electron, 16:21875 (R;US) 

Generation of the auroral electron velocity distribution by elec- 
trostatic turbulence, 16:21858 (R;GB) 

Quasi-classical derivation of the Dirac and one-particle 
Schroedinger equations, 16:22141 (R;AU) 

ELECTROSTATIC MIRRORS 
Electric and magnetic mirrors and grating for slowly moving neu- 
tral atoms and molecules, 16:21463 (R;AU) 
ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELEMENTARY PARTICLES 
See also ANTIPARTICLES 
HADRONS 
LEPTONS 
POSTULATED PARTICLES 
Gravitation in the 'quasi-classical’ theory, 16:22140 (R;AU) 
Physics possibilities at LHC/SSC, 16:21933 (R;US) 
ELEMENTS 

See also METALS 

Persistent organochlorine and elemental contaminants in fresh- 
water fish of the United States: The National Contaminant 
Biomonitoring Program, 16:20350 (RA;US) 

EMERGENCIES 
See ACCIDENTS 
EMERGENCY PLANS 

Developing an emergency procedures writers’ guide: A case 
study, 16:20226 (R;US) 

Human factors analysis of plans and procedures, 16:22329 
(R;US) 

Recommended guidelines for managing hazards assessment 
software at emergency operations centers, 16:21830 (R;US) 

Regional evacuation planning using computer simulation: 
Promise and pittalls, 16:22308 (R;US) 

Structured meeting techniques identify emergency management 
issues practitioners really want to see addressed, 16:22317 
(R;US) 

Trasax 90: An integrated transportation emergency response 
exercise program involving transuranic waste shipments, 
16:19684 (R;US) 

EMERGENCY PROVISIONS 

See EMERGENCY PLANS 

EMISSION 

See also SECONDARY EMISSION 

Adaptive monitoring of air quality, 16:21572 (1;DK;In Danish) 

Data collection on renewables for EC CO2-reduction study: The 
Netherlands DERE subprogramme, 16:20290 (R;NL) 

Energy-saving through reducing pyrite discharge from No.1 pul- 
verizer at Saijo Power Generation Plant, 16:20625 (IA;JP;In 
Japanese) 

EMITTANCE (BEAM) 

See BEAM EMITTANCE 
EMPLOYEES 

See PERSONNEL 
EMULSIONS 

Energy saving by means of emulsified combustion of heavy oil, 
16:20534 (IA;JP;in Japanese) 

ENANTIOMORPHS 

Molecular recognition of enantiomeric hydrocarbons by liquid 
functionalized cyclodextrins: A new approach for geochemical 
research: Progress report, 16:20904 (R;US) 

ENCAPSULATION 

Mechanical modeling of stress generation during cure of encap- 

sulating resins, 16:20879 (R;US) 
ENDANGERED SPECIES 

Rubbersheet processing of USDA soil survey sheets, 16:21599 

(R;US) 
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ENERGY 


ENERGY 
See also GEOTHERMAL ENERGY 
HEAT 
NUCLEAR ENERGY 
SOLAR ENERGY 
Introduction of energy saving system for addition! plant, 
16:20592 (IA:JP;in Japanese) 
ENERGY ANALYSIS 
The US/EKS: Advances in the SPANK-based Energy Kernel 
System, 16:20456 (R;US) 
ENERGY AUDITS 
Do residential energy audits contribute to reduced energy con- 
sumption?, 16:20306 (RA;US) 
ENERGY BEAM DEPOSITION FILMS 
Growth of high T-superconducting thin films for microwave ap- 
plications, 16:20807 (R:US) 
ENERGY CONSERVATION 
Reduction of steam for driving vacuum exhaust system, 
16:20580 (IA;JP;in Japanese) 
Automotive Industry 
Book of energy conservation examples.: No.16 Energy Conser- 
vation Promotion Meeting, 16:20429 (I;JP;in Japanese) 
Bibliographies 
Conservation and Renewable Energy Program: Bibliography, 
1991 Edition, 16:20460 (R;US) 
Building Codes 
Codes vs marketing: How far have they advanced home con- 
struction practices in the Pacific Northwest?, 16:20432 (R;US) 
Chemical Industry 
Book of energy conservation examples.: No.16 Energy Conser- 
vation Promotion Meeting, 16:20429 (I;JP;in Japanese) 
Cogeneration 
Energy saving by introduction of cogeneration system, 
16:20549 (IA;JP;ln Japanese) 
Communications 
Book of energy conservation examples.: No.16 Energy Conser- 
vation Promotion Meeting, 16:20429 (|;JP;in Japanese) 
Compressors 
Energy-saving activity of rotating machine by a group.: Accom- 
plished 100% side development, 16:20479 (IA;JP;In Japanese) 
Rationalization in gasoline fraction hydrogenating process, 
16:20497 (IA;JP;In Japanese) 
Computer Calculations 
Business economical calculation programs for energy technolo- 
gies, 16:20375 (R;NL;In Dutch) 
Computerized Control Systems 
Challenge to energy saving using system technology, 16:20502 
(IA;JP;in Japanese) 
Consumption Rates 
Reduction of inhouse steam by improving space heating appli- 
ance operation, 16:20610 (IA;JP;;in Japanese) 
Cooling Systems 
Energy-saving activity of rotating machine by a group.: Accom- 
plished 100% side development, 16:20479 (IA;JP;in Japanese) 
Demand Factors . 
Energy-saving at middie size seamless steel tube pliant (Q- 
RECS), 16:20483 (IA;JP;in Japanese) 
Diagnosis 
Energy saving through participation by everyone.: One role for 
everyone and all are the leaders, 16:20583 (IA;JP;in Japanese) 
District Cooling 
Energy saving by introducing regional cooling and heating sys- 
tem in Sakae 3-chome area, 16:20629 (IA;JP;in Japanese) 
District Heating 
Energy saving by introducing regional cooling and heating sys- 
tem in Sakae 3-chome area, 16:20629 (IA;JP;In Japanese) 
Electric Power 
Energy saving by introduction of cogeneration system, 
16:20549 (iA;JP;in Japanese) 
Energy saving in cooling water pump by means of use of thermo 
flow regulator, 16:20491 (IA;JP;in Japanese) 
Energy saving in photochemical reaction by means of develop- 
ing high-efficiency and large-capacity lamp, 16:20490 
(IA;JP;In Japanese) 


634 ERA Vol. 16, No. 8 


Energy-saving at middie size seamless steel tube plant (Q- 
RECS), 16:20483 (IA:JP;In Japanese) 
Power saving in cooling water pump used for hot rolling roll, 
16:20500 (1A;JP:In Japanese) 
Rationalization in gasoline fraction hydrogenating process, 
16:20497 (IA;JP:In Japanese) 
Electric Power Industry 
Book of energy conservation examples.: No.16 Energy Conser- 
vation Promotion Meeting, 16:20429 (|;JP;In Japanese) 
Electric Utilities 
Energy saving through participation by everyone.: One role for 
everyone and all are the leaders, 16:20583 (IA;JP;In Japanese) 
Energy Efficiency 
Reduction of air conditioning cost through development of high- 
efficient refrigeration system, 16:20493 (IA;JP;In Japanese) 
Financial Incentives 
Codes vs marketing: How far have they advanced home con- 
struction practices in the Pacific Northwest?, 16:20432 (R;US) 
Marketing energy efficiency programs to commercial and indus- 
tria! firms: Lighting incentives and rebates, 16:20657 (R;US) 
Flow Rate 
Energy-saving activity of rotating machine by a group.: Accom- 
plished 100% side development, 16:20479 (IA;JP;in Japanese) 
Fiow Regulators 
Energy saving in cooling water pump by means of use of thermo 
flow regulator, 16:20491 (iA;JP;in Japanese) 
Food Industry 
Book of energy conservation examples.: No.16 Energy Conser- 
vation Promotion Meeting, 16:20429 (|;JP;In Japanese) 
Fuels 
Energy saving and improvement of annealing furnace by con- 
version of conception, 16:20574 (IA;JP;in Japanese) 
Gas Utilities 
Energy saving through participation by everyone.: One role for 
everyone and all are the leaders, 16:20583 (IA;JP;in Japanese) 
Heat 
Rationalization in gasoline fraction hydrogenating process, 
16:20497 (IA;JP;in Japanese) 
Investment 
Business economical calculation programs for energy technolo- 
gies, 16:20375 (R;NL;in Dutch) 
Load Management 
Energy-saving at middie size seamless steel tube plant (Q- 
RECS), 16:20483 (IA;JP;in Japanese) 
Machinery 
Book of energy conservation examples.: No.16 Energy Conser- 
vation Promotion Meeting, 16:20429 (I;JP;in Japanese) 
Metal Industry 
Book of energy conservation examples.: No.16 Energy Conser- 
vation Promotion Meeting, 16:20429 (1;JP;In Japanese) 
Optimal Control 
Energy-saving at middie size seamless steel tube plant (Q- 
RECS), 16:20483 (IA;JP;in Japanese) 
Paper Industry 
Book of energy conservation examples.: No.16 Energy Conser- 
vation Promotion Meeting, 16:20429 (|;JP;In Japanese) 
Petroleum Industry 
Book of energy conservation examples.: No.16 Energy Conser- 
vation Promotion Meeting, 16:20429 (|;JP;in Japanese) 
Power Supplies 
Electric power reduction by prevention of compressed air leak, 
16:20550 (IA;JP;In Japanese) 
Process Control 
Energy saving and improvement of annealing furnace by con- 
version of conception, 16:20574 (IA;JP;in Japanese) 
Pumps 
Energy-saving activity of rotating machine by a group.: Accom- 
plished 100% side development, 16:20479 (IA; JP;In Japanese) 
Rotation 
Energy-saving activity of rotating machine by a group.: Accom- 
plished 100% side development, 16:20479 (IA:JP:In Japanese) 
Steam 
Energy saving by introduction of cogeneration system, 
16:20549 (IA;JP;In Japanese) 





Reduction of inhouse steam by improving space heating appli- 

ance operation, 16:20610 (IA;JP;in Japanese) 
Textile Industry 

Book of energy conservation examples.: No.16 Energy Conser- 

vation Promotion Meeting, 16:20429 (|;JP;In Japanese) 
Water Utilities 

Energy saving through participation by everyone.: One role for 

everyone and all are the leaders, 16:20583 (IA;JP;In Japanese) 
ENERGY CONSUMPTION 

See also FUEL CONSUMPTION 

1991 Edition of the GRI Baseline Projection of US Energy Sup- 
ply and Demand to 2010, 16:20381 (R;US) 

An analysis of predicted vs. monitored space heat energy use in 
83 homes, 16:20434 (R;US) 

Annual energy review, 1990 (Contains glossary), 16:20398 
(R;US) 

Documentation of the integrating module of the Intermediate Fu- 
ture Forecasting System, 16:20377 (R;US) 

Electricity model-households quality control version 0.51, 
16:20640 (R;DK;In Danish) 

Electricity model-households quality control version 0.51: Sup- 
plementary report, 16:20641 (R;DK;in Danish) 

Relating energy consumption to utility forecasting and economic 
development, 16:20298 (RA;US) 

State Energy Data Report, Consumption estimates 1960-1989, 
16:20397 (R;US) 

ENERGY DEMAND 

Model documentation of the Gas Analysis Modeling System, 
16:20378 (R;US) 

Using the minority energy assessment model to analyze elec- 
tricity demand by black and nonblack households within a 
linear expenditure system framework, 16:20326 (RA;US) 

ENERGY DISSIPATION 

See ENERGY LOSSES 
ENERGY DISTRIBUTION 

See ENERGY SPECTRA 
ENERGY EFFICIENCY 

Energy master planning: Innovative Design and Energy Analy- 
sis Service (IDEAS) for new commercial construction, 
16:20440 (R;US) 

Making energy efficiency happen, 16:20655 (R;US) 

The national fuel end-use efficiency field test: Energy savings 
and performance of an improved energy conservation mea- 
sure selection technique, 16:20458 (R;US) 

ENERGY INFORMATION ADMINISTRATION 
EIA publications directory, 1990, 16:20376 (R;US) 
ENERGY LOSSES 

See also POWER LOSSES 

Energy saving by changing operating conditions of refining pro- 
cess, 16:20536 (IA:JP:in Japanese) 

Reduction of energy loss in starting and stopping of a boiler, 
16:20541 (IA;JP:In Japanese) 

ENERGY MANAGEMENT 

Beyond the market: Recent regulatory responses to the exter- 
nalities of energy production, 16:20330 (R:US) 

National Energy Strategy: Technical Annex 2. Integrated analy- 
sis supporting the National Energy Strategy: Methodology, 
assumptions and results, 16:20289 (R;US) 

ENERGY MODELS 
Data collection on renewables for EC CO2-reduction study: The 
Netherlands DERE subprogramme, 16:20290 (R:NL) 
ENERGY OPERATORS 
See HAMILTONIANS 
ENERGY POLICY 
Argentina 

Electric energy and the environment: Analysis of the emission of 

air pollutants in the Argentine public utilities, 16:20347 (|:AR) 
Energy Models 

National Energy Strategy: Technical Annex 2. Integrated analy- 
sis supporting the National Energy Strategy: Methodology, 
assumptions and results, 16:20289 (R:US) 

Environment 

Electric energy and the environment: Analysis of the emission of 

air pollutants in the Argentine public utilities, 16:20347 (|:AR) 


ENERGY POLICY 
Socio-Economic Factors 


Investigations 
Trend survey on U.S. energy policies, 16:20334 (R;JP;In Japan- 
ese) 


Meetings 
Energy and the environment in the Asia-Pacific Region: Plan- 
ning for an uncertain future: [Proceedings], 16:20386 (R;US) 


Socio-Economic Factors 

A disaggregation analysis of black-nonblack differences in resi- 
dential energy consumption, 16:20322 (RA:US) 

A formal approach to analyzing the household-sector fuel transi- 
tion: The case of Zimbabwe, 16:20314 (RA;US) 

A model to assess the relative impact of policy in transportation 
energy expenditures, 16:20315 (RA;US) 

Alternatives to the California Energy Baseline Program, 
16:20308 (RA;US) 

An analysis of energy efficiency patterns by family lite cycle 
stage, 16:20321 (RA:US) 

An evaluation of residential conservation service programs in 
the District of Columbia, 16:20307 (RA;US) 

Comparison of urban residential energy consumption patterns in 
Costa Rica and India, 16:20313 (RA;US) 

Designing and developing an energy-related program for public 
housing residents and renters, 16:20309 (RA;US) 

Do residential energy audits contribute to reduced energy con- 
sumption?, 16:20306 (RA:US) 

Doctoral science and engineering minority employment in 
energy-related activities: Descriptive data, 16:20324 (RA;US) 

Effects of energy savings on household expenditures of low- 
income weatherization program participants. 16:20303 
(RA;US) 

Electric utilities and corporate social responsibility: Creating an 
environment that provides both service and opportunity, 
16:20297 (RA;US) 

Energy and equity, 16:20300 (RA;US) 

Energy consumption, appliance holding, housing, and demo- 
graphic characteristics of target groups in the PG & E service 
territory, 16:20311 (RA:US) 

Energy data needs for policy analysis, 16:20319 (RA;US) 

Energy efficiency in rental housing. 16:20327 (RA:US) 

Focusing on the big picture: National trends and minorities as 
energy consumers, 16:20293 (RA;US) 

Indonesia: Asia-Pacific energy series, country report, 16:20400 
(R;US) 

Least cost electric utility planning: A preliminary assessment of 
its implications for blacks and hispanics. 16:20312 (RA:US) 
Leveraging oil restitution funds for minority community and eco- 

nomic development, 16:20328 (RA:US) 

Methods of assessing health consequences of residential loca- 
tion, housing conditions and energy decisions, 16:20318 
(RA:US) 

Minority employment in the energy sectors of the US Govern- 
ment: Projections for the 1990's. 16:20323 (RA:US) 

Minority participation in new energy technologies: A case exam- 
ple of electric heat pumps. 16:20325 (RA:US) 

National patterns of energy demand and expenditures by His- 
panics, 16:20304 (RA:US) 

Office of Scientific and Technical Information: Products and ser- 
vices, 16:20329 (RA:US) 

Overview of MIs residential energy consumption and expendi- 
ture program. 16:20296 (RA:US) 

Preliminary findings on therma! performance of zone heating in 
low-income households with payment troubled utility cus- 
tomers. 16:20305 (RA:US: 

Racial and demographic differences in household travel and fuel 
purchase behavior, 16:20316 (RA:US) 

Relating energy consumption to utility forecasting and economic 
development. 16:20298 (RA:US) 

Residential energy consumption and expenditure patterns of 
black and nonblack households in the United States. 
16:20301 (RA:US) 

Residential energy consumption and expenditure patterns of low- 
income households in the United States. 16:20302 (RA;US) 
Review of the residential energy consumption surveys and a 

comparison of energy consumption and expenditure patterns 
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ENERGY POLICY 

Socio-Economic Factors 
between elderly and non-elderly households, 16:20320 
(RA;US) 

The increasing complexity of minority status, 16:20294 (RA;US) 

The new gas industry and the low income consumer, 16:20317 
(RA;US) 

The socioeconomic bases of energy policy: 
hold/institutional approach, 16:20295 (RA;US) 

Trends in energy consumption and expenditures for low income 
households from 1973 to 1985, 16:20299 (RA;US) 

Using the minority energy assessment model to analyze elec- 
tricity demand by black and nonblack households within a 
linear expenditure system framework, 16:20326 (RA;US) 

Utility survey results: Beyond the energy forecast, 16:20310 
(RA;US) 

Values in reasoning on energy policy, 16:20374 (R;Fl;in Finnish) 

ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WOOD FUELS 

Annual energy review, 1990 (Contains glossary), 16:20398 
(R;US) 

Manufacturing energy consumption survey: Consumption of en- 
ergy 1988 (Contains Glossary), 16:20399 (R;US) 

Monthly energy review, May 1991, 16:20387 (R;US) 

State Energy Data Report, Consumption estimates 1960-1989, 
16:20397 (R;US) 

Time series: A computer program to consult the value, quantity 
and prices of energy and materials, 16:20380 (R;NL;In Dutch) 

ENERGY SPECTRA 

Development of combustion control by flame photometry, 

16:21022 (IA;JP;in Japanese) 
ENERGY SUPPLIES 
Mode! documentation of the Gas Analysis Modeling System, 
16:20378 (R;US) 
ENERGY SYSTEMS 

See also COOLING SYSTEMS 
HEATING SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
LIGHTING SYSTEMS 
POWER SYSTEMS 
SPACE HVAC SYSTEMS 
STEAM SYSTEMS 

Systems Analysis Department: Annual progress report 1990, 
16:20292 (R;DK) 

ENERGY-LEVEL TRANSITIONS 

Contribution of the individual discrete levels to the Lamb shift in 

hydrogenic atoms, 16:21868 (R:XA) 
ENGINEERS 
Why engineers must know and manage organizational culture, 
16:22314 (R;US) 
ENGINES 
See also HEAT ENGINES 
Recycling of engine oil, 16:20601 (IA:JP;in Japanese) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 

Bartlesville Project Office FY 1990 Annual report, 16:19568 

(R:US) 
ENRICHED URANIUM 

Investigation. of the low enrichment conversion of the Texas A 
and M Nuclear Science Center Reactor: Final report, 
16:20192 (R;US) 

ENTOMOLOGY 
See INSECTS 
ENTRAINMENT SEPARATORS 
See MIST EXTRACTORS 
ENTRY CONTROL SYSTEMS 

An evaluation of fiber optic closed circuit television transmission 
systems for security applications, 16:19831 (R:US) 

Building 823 security contro! system pre-site planning and in- 
Stallation, 16:19833 (R:US) 

SENLEX: A sensor layout expert system: Volume 1, Overview, 
16:19832 (R;US) 


A house- 
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ENVIRONMENT 

Current methods of handling less-than-detectable measure- 
ments and detection limits in statistical analysis of 
environmental data, 16:22345 (R;US) 

Developing a GIS to facilitate data analysis for environmental 
restoration of a large waste site, 16:19827 (R;US) 

Effectiveness of interim remedial actions at the Niagara Falls 
Storage Site, 16:19756 (RA;US) 
Electric energy and the environment: Analysis of the emission of 
air pollutants in the Argentine public utilities, 16:20347 (1;AR) 
Environmental monitoring at Hanford by the state of Washing- 
ton, 16:21583 (RA;US) 

Environmental monitoring at U.S. Department of Energy facili- 
ties, 16:20349 (RA;US) 

Progress report. Physics and health sciences. Health sciences 
section. 1988 January 01-June 30, 16:21699 (R;CA) 

Replicate measurements in the interpretation of environmental 
monitoring, 16:22360 (RA;US) 

The Hanford Environmental Dose Reconstruction (HEDR) 
Project: Technical approach, 16:21801 (RA;US) 

The embryogenesis of dose assessment at Hanford, 16:21582 
(RA;US) 


ENVIRONMENTAL EXPOSURE 

Chemical Stockpile Disposal Program: Final phase 1 environ- 
mental report for Tooele Army Depot, Tooele, Utah, 16:20671 
(R;US) 

Health assessments and other activities of the Agency for Toxic 
Substances and Disease Registry (ATSDR), 16:21827 (R;US) 

Reconstruction of dose equivalent to the public on University of 
Calitornia, Davis, property from the ®°Co Irradiator Facility, 
16:21703 (R;US) 

Stochastic model for estimating personal exposures in contami- 
nated buildings at Superfund sites, 16:21812 (R;US) 

Summary of literature review of risk communication: Hanford 
Environmental Dose Reconstruction Project, 16:19823 (R;US) 


ENVIRONMENTAL EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 


ENVIRONMENTAL EXPOSURE PATHWAY 
User guide for UFOTRI: A program for assessing the off-site con- 
sequences from accidental tritium releases, 16:21571 (R;DE) 


ENVIRONMENTAL MATERIALS 
Standard sample for measuring natural radioactivity in environ- 
mental samples (TU-1), 16:20894 (R:SY;in Arabic) 


ENVIRONMENTAL POLICY 

Cost-eftectiveness analysis of CO2-reduction options: The case 
of the Netherlands, 16:20346 (R;NL) 

Energy and the environment in the Asia-Pacific Region: Plan- 
ning for an uncertain future: [Proceedings], 16:20386 (R;US) 
Environmental Regulatory Update Table, April 1991, 16:20348 

(R;US) 
RCRACERCLA Division orientation package, 16:20343 (R;US) 
ENVIRONMENTAL QUALITY 
See also AIR QUALITY 
WATER QUALITY 

An integrated computer-based system to facilitate environmental 
monitoring, assessment, and restoration, 16:21526 (RA;US) 

Changes in Hanford environmental monitoring, 1957-1988, 
16:21585 (RA:US) 

Dose assessment and environmental! monitoring to demonstrate 
compliance with the U.S. Environmental Protection Agency's 
environmental radiation standards for nuclear fuel cycle facili- 
ties, 16:19805 (RA;US) 

Environmental data qualification system, 16:22361 (RA;US) 

Environmental surveillance and research at the Nevada Test 
Site: The beginning and the rationale, 16:21580 (RA;US) 

Quality assurance task force, an interagency cooperative ap- 
proach to assess quality of environmental data, 16:21586 
(RA:US) 

Results from the 1988 Quality Assurance Task Force Hanford 
intercomparison Program, 16:21527 (RA:US) 

Use of computer models to determine environmental compli- 
ance, predict performance, and assess impacts of DOE 
tacilities, 16:22358 (RA:US) 





ENZYME ACTIVITY 

Effect of hyperglycemia hyperthermia and X-radiation on adeny- 
late cyclase activity in sarcoma-45, 16:21774 (IA;SU;In 
Russian) 

Effect of various radiation sources on dehydration in microtus 
oeconomus Pall. in natural media and in the experiment, 
16:21760 (IA;SU;in Russian) 

Interaction of radiation and exercise according to some parame- 
ters of carbohydrate and electrolytic metabolism, 16:21773 
(IA;SU;In Russian) 

Pathogenetic mechanisms of combined effect of +-radiation and 
flash burns, 16:21770 (IA;SU;In Russian) 

Synergetic effect of ionizing radiation and physical efforts on some 
factors of energetic metabolism, 16:21769 (IA;SU;In Russian) 

EPIDEMIOLOGY 

Committee on Radiation Epidemiological Research Programs: 
Progress report, April 1, 1990—March 31, 1991, 16:21828 
(R;US) 

EPR 
See ELECTRON SPIN RESONANCE 
EPSILON RESONANCES 
See MESONS 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUIPMENT 
See also DISTILLATION EQUIPMENT 
ELECTRONIC EQUIPMENT 
HYDRAULIC EQUIPMENT 
MILITARY EQUIPMENT 
OPTICAL EQUIPMENT 
SAMPLERS 
THERMAL ENERGY STORAGE EQUIPMENT 
WELL LOGGING EQUIPMENT 
WINDING MACHINES 
X-RAY EQUIPMENT 


Bollers 


Energy-saving by teh reduction of the pressure loss in tge water 
supplying system of boilers, 16:20489 (IA;JP;In Japanese) 
Cleaning 
Energy-saving by teh reduction of the pressure loss in tge water 
supplying system of boilers, 16:20489 (IA;JP;in Japanese) 


Process review from power shutoff standpoint, 
(IA;JP;In Japanese) 
Energy Conservation 
Energy saving by stopping automatic mini bell top coating ma- 
chine during lunch break, 16:20595 (IA;JP;in Japanese) 
Energy saving measures for smoke ventillator for heavy duty 
press, 16:20599 (IA;JP;in Japanese) 
Energy-saving by teh reduction of the pressure loss in tge water 
supplying system of boilers, 16:20489 (IA;JP;in Japanese) 
Process review from power shutoff standpoint, 16:20600 
(IA;JP;In Japanese) 
Extrusion 
Electric power reduction by improved control method of heater for 
resin moul extruding machine, 16:20589 (IA;JP;ln Japanese) 
Feedwater 
Energy-saving by teh reduction of the pressure loss in tge water 
supplying system of boilers, 16:20489 (IA;JP;In Japanese) 
Fossil-Fuel Power Plants 
Effective method of supplying shaft bearing cooling water, 
16:20627 (IA;JP;In Japanese) 
Energy-saving by teh reduction of the pressure loss in tge water 
supplying system of boilers, 16:20489 (IA;JP;in Japanese) 
Heat Transter 
Energy-saving by teh reduction of the pressure loss in tge water 
supplying system of boilers, 16:20489 (IA;JP;In Japanese) 
Heaters 
Electric power reduction by improved control method of heater for 
resin moul extruding machine, 16:20589 (IA;JP;in Japanese) 
Modifications 
Thorough site diagnosis toward combustion improvement, 
16:20518 (IA;JP;in Japanese) 


16:20600 


Paints 

Energy saving by stopping automatic mini bell top coating ma- 

chine during lunch break, 16:20595 (IA;JP;In Japanese) 
Pumping 

Energy-saving by teh reduction of the pressure loss in tge water 

supplying system of boilers, 16:20489 (IA;JP;in Japanese) 
Pumps 

Energy saving by stopping automatic mini bell top coating ma- 

chine during lunch break, 16:20595 (iA;JP;in Japanese) 
Radiation Protection 

DNA Radiation Environments Program: Fall 1989 2-meter box 

experiments and analysis, 16:21513 (R;US) 
Reagents 

Energy-saving by teh reduction of the pressure loss in tge water 

supplying system of boilers, 16:20489 (IA;JP;lIn Japanese) 
Removal 

Energy saving measures for smoke ventillator for heavy duty 

press, 16:20599 (IA;JP;in Japanese) 
Rotation 

Eftective method of supplying shaft bearing cooling water, 

16:20627 (IA;JP;in Japanese) 
Scaling 

Energy-saving by teh reduction of the pressure loss in tge water 

supplying system of boilers, 16:20489 (IA;JP;in Japanese) 
Shutdown 
Energy saving by stopping automatic mini bell top coating ma- 
chine during lunch break, 16:20595 (iA; JP;in Japanese) 
EQUIPMENT PROTECTION DEVICES 
System protection maintenance, 16:20269 (RA;US) 
ERBIUM COMPLEXES 

Synthesis, spectra and structure of coordination luminescent er- 
bium compounds in crystals Cs3ErCig, Rb3ErClig, 16:20985 
(IA;SU;In Russian) 

ERBIUM OXIDES 

Phase segregation in SiO sub(2)-Ln sub(2)O sub(3) aerogels, 

16:20790 (IA:BR) 
EREVAN SYNCHROTRON 

New aspects of the theory of resonance particle excitation from 

a synchrotron, 16:21288 (RA;SU;In Russian) 
ERYTHROCYTES 

Effect of pulsed magnetic field on postradiation changes of 
hematological factors, 16:21757 (IA;SU;In Russian) 

Eftects of synergism in the reaction of rat small intestine entero- 
cytes to combined effect of ionizing radiation and ethanol, 
16:21776 (IA;SU;in Russian) 

Efficiency of helium-neon laser action on resistance of erythro- 
cytes irradiation with X-rays, 16:21708 (IA;SU;In Russian) 

Significance of 2,3-diphospho-glycerates of erythrocytes in for- 
mation of pathological process in case of simultaneous action 
of radiation and flash burn, 16:21784 (IA;SU;in Russian) 

ESCHERICHIA COLI 

Combined effect of ionizing and visible radiation in the presence 
of chlorine Eg on Escherichia Coli K-12, 16:21712 (IA;SU;in 
Russian) 

Osmotic homeostasis and thermal resistance of cells, 16:21726 
(IA;SU;In Russian) 

ESR 
See ELECTRON SPIN RESONANCE 
ESTERS 
See also PHOSPHOLIPIDS 
POLYACRYLATES 

Environmental persistence and toxicity of dimethyl malonate 

and methyl salicylate, 16:21611 (R;US) 
ESTUARIES 

On the loading of chlorinated hydrocarbons and selected heavy 
metals in the river Weser estuary and the southern German 
Bight, 16:21632 (R;DE;in German) 

ESTUARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
ETA-700 RESONANCES 

See MESONS 
ETHANAL 

See ACETALDEHYDE 
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ETHANOL 


ETHANOL 

Ethanol production by enzymatic hydrolysis of lignocellulosic 
biomass and fermentation of obtained sugars: Summary re- 
port, 16:19871 (R;LU) 

ETHINE 

See ACETYLENE 
ETHNIC GROUPS 

See MINORITY GROUPS 
ETHOCEL 

See CELLULOSE 
ETHYL ALCOHOL 

See ETHANOL 
ETHYLALDEHYDE 

See ACETALDEHYDE 
ETHYLENE 

16:19593 (PA;US) 
ETHYLENE POLYMERS 

See POLYETHYLENES 
ETHYNE 

See ACETYLENE 
EUCLIDEAN SPACE 

Constructing euclidean simplex with prescribed dihedral angles, 
16:22106 (R;XA) 

Infinite-parametric extension of the conformal algebra in D>2 
space-time dimension, 16:22116 (R;XA) 

EUROPIUM COMPLEXES 

Complexes of rare earths, scandium with phenanthroline and 
antipyrine, 16:20948 (IA;SU;in Russian) 

Eu(3) complexing with polyacrylic acid, structure and lumines- 
cent properties of macromolecular chelates, 16:20977 
(IA;SU;In Russian) 

EVACUATED TUBE COLLECTORS 

Kloeckner solar heating system Astron. System Thermomax. 

Pianning and installation, 16:19920 (|;DE;In German) 
EVACUATION 

Regional evacuation planning using computer simulation: 

Promise and pitfalls, 16:22308 (R;US) 
EVAPORATORS 
Changing LPG carburettor, 16:19595 (IA;JP;In Japanese) 
Energy saving in LNG gasification equipment, 16:20519 
(IA;JP;In Japanese) 
Energy saving of vaporizer for liquefied gas, 16:20616 (IA;JP;In 
Japanese) 
Evaporator tests, 16:19913 (RA;US) 
EVENT TREE ANALYSIS 

See FAILURE MODE ANALYSIS 
EXCHANGE (CHARGE) 

See CHARGE EXCHANGE 
EXCHANGE (HEAT) 

See HEAT TRANSFER 
EXCIMER LASERS 

See also KRYPTON FLUORIDE LASERS 

Excimer lasers, 16:21088 (R;IT;iIn Italian) 

Tunable excimer lasers, 16:21090 (R;US) 

EXCITATION SYSTEMS 

Reduction of fixed electric power of rolling line, 16:20577 

(IA;JP;in Japanese) 
EXCITED STATES 

Dynamics of charge-transfer excited states relevant to photo- 
chemical energy conversion: Progress report, June 
1989—March 1990, 16:19898 (R;US) 

EXCITERS 
See EXCITATION SYSTEMS 
EXHAUST GASES 

Characterization of radioactive particles in the 234-5Z Building 
gaseous effluent, 16:19795 (R;US) 

Development of argon recovering process, 16:20501 (IA;JP;In 
Japanese) 

The technical level and lines of development of small gas tur- 
bines, 16:20663 (I;DK;in Swedish) 

Total exhaust containment system for MHD Space Power Sys- 
tems: Semi-annual report, 1 Apri! 1988-30 September 1988, 
16:20408 (R;US) 
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Total exhaust containment system for MHD space power sys- 
tems: Semi-annual report, October 1, 1987—March 31, 1988, 
16:20407 (R;US) 

EXPANSION JOINTS 

Analysis of bellows expansion joints in containment buildings, 
16:20261 (R;US) 

Design of a thermal expansion joint for the SSC magnet leads, 
16:21367 (R;US) 

EXPERIMENT PLANNING 

Experience and lessons learned in the assessment of safety 
justifications for experiments mounted in research reactors, 
16:20182 (RA;CA) 

EXPERIMENTAL CHANNELS 
JRR-3 cold neutron source facility H2-O2 explosion safety proof 
testing, 16:20135 (RA;CA) 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPERT SYSTEMS 
Architecture of high reliable control systems using complex soft- 
ware, 16:20091 (R;FR;In French) 
EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 

An assessment of the flammability and explosion potential of 

transuranic waste, 16:19712 (R;US) 
EXPLOSIVE FRACTURING 

Blasting induced rock motion modeling including gas pressure 

effects, 16:21084 (R;US) 
EXPLOSIVES 

See also CHEMICAL EXPLOSIVES 

MESA: A 3-D Eulerian hydrocode for penetration mechanics 
studies, 16:21071 (R;US) 

EXPOSURE (RADIATION DOSES) 

See RADIATION DOSES 

EXPOSURE CHAMBERS 

Comprehensive description of the research activites at the Edel- 
mannshof site and preliminary results, 16:21819 (RA;DE;In 
German) 

Open top chamber experiments at Edelmannshof. 1st report, 
16:21816 (R;DE;in German) 

EXTRACTION (SOLVENT) 
See SOLVENT EXTRACTION 
EXTRACTION COLUMNS 

Analysis of hydrodynamic operation of a pulse column with 

disks and rings, 16:19664 (R;FR;In French) 
EZEIZA ARGENTINE RA-3 REACTOR 
See RA-3 REACTOR 


c 


F-1540 RESONANCES 

See MESONS 

FO-975 MESONS 

q°q-bar* mesons, ao(980), f9(975) and QCD vacuum, 16:21930 

(R;SU;In Russian) 
FABRIC FILTERS 

An evaluation of a pre-charging pulse-jet filter for small 
combustor particulate control: Quarterly report, September— 
November 1990, 16:19510 (R;US) 

An evaluation of a pre-charging pulse-jet filter for small combus- 
tor particulate control: Project quarterly report, December 
1990—February 1991, 16:19550 (R;US) 

FABRICATION 
See also CASTING 
MATERIALS WORKING 
MOLDING 

Expense reduction in waste water treatment facility, 16:20509 

(IA;JP;in Japanese) 
FABRY-PEROT INTERFEROMETER 

New instrument aids in titanium processing: Noncontacting ul- 
trasonic material and super alloy process monitor, 16:20704 
(RA;US) 





FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (RESOURCE RECOVERY) 
See RESOURCE RECOVERY FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FAILED ELEMENT DETECTION 
Defect detective: An expert system for the detection and evalu- 
ation of fuel defects in CANDU-600 nuclear power reactors, 
16:20029 (IA;CA) 
On-line coolant gamma-spectroscopy for detecting small fuel el- 
ement defects in the SAPHIR reactor, 16:20087 (RA;CA) 
Towards an expert on-line system for clad failure management 
in fast reactors, 16:20236 (RA;US) 
FAILURE MODE ANALYSIS 
Expert system for fault diagnosis and recovery procedures for 
the control room instrumentation of the research reactor of 
Egypt, 16:20085 (RA;CA) 
FALLOUT DEPOSITS 
The characterization and removal of Chernobyl debris in garden 
soils, 16:21612 (R;DK) 
FALLOUT PARTICULATES 
See PARTICLES 
FANS 
See BLOWERS 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST EXPERIMENTAL BREEDER REACTOR JAPAN 
See JOYO REACTOR 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS 
Response of proton-sensitive etched track detectors to fast 
neutrons: Results of a joint multilaboratory experiment. Or- 
ganised by EURADOS/CENDOS (1988/89), 16:21421 (R;DE) 
FAST-MIXED SPECTRUM REACTOR 
See FBR TYPE REACTORS 
FASTBUS SYSTEM 
Smart crate controller for fast readout: Improves existing data 
collection, 16:22340 (RA;US) 
FASTENERS 
More energy conservation required to reduce cost for fastener 
parts, 16:20524 (IA;JP;in Japanese) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 
See also JOYO REACTOR 
LMFBR TYPE REACTORS 
Development of fast breeder reactor basic technology, 
16:20047 (R;KR;in Korean) 
FEDAL 
See FAILED ELEMENT DETECTION 
FEDERAL BUILDINGS 
Use of metering for facility and whole building energy analysis 
by the U.S. Department of Energy Federal Energy Manage- 
ment Program, 16:20461 (R;US) 
FEDERAL REPUBLIC OF GERMANY 
MOX fuel fabrication in the Federal Republic of Germany, 
16:19669 (RA;XA) 
FEED MATERIALS PRODUCTION CENTER 
Results of vitrifying Fernald K-65 residue, 16:19760 (R;US) 
FEEDBACK 
Design of VAX software for a generalized feedback system, 
16:21334 (R;US) 


FIELDS (MAGNETIC) 


FEEDWATER 
Higashi-Niigata thermal power station the 3rd list thermal effi- 
ciency improvement by changing exhaust gas boiler feed 
water temperature, 16:20478 (IA;JP;In Japanese) 
Improvement of steam condensate water recovery method, 
16:20588 (IA;JP;in Japanese) 
Reduction in power consumption in power plant by improving 
operation of circulating pumps, 16:20621 (IA;JP;ln Japanese) 
Steam saving by exhaust heat recovery, 16:20539 (IA;JP;In 
Japanese) 
FEEDWATER HEATERS 
Heat recovery from overhead vapor in distilling column, 
16:20521 (IA;JP;in Japanese) 
Increase in generated output by automatic control of high pres- 
sure feed water heater, 16:20528 (IA;JP;in Japanese) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMILAB ACCELERATOR 
Proton accelerator for cancer treatment shipped: National Labo- 
ratory/University Medical Center/Industrial Cooperation, 
16:21124 (RA;US) 
FERMILAB TEVATRON 
A high-frequency Schottky detector for use in the Tevatron, 
16:21309 (R;US) 
Designing high energy accelerators under DOE’s “New Culture” 
for environment and safety: An example, the Fermilab 150 
GeV Main Injector proton synchrotron, 16:21125 (R;US) 
FERMIONS 
See also BARYONS 
LEPTONS 
QUARKS 
On charged fermions in two dimensions, 16:21919 (R;XA) 
Relativistic treatment of fermion-antifermion bound states, 
16:22104 (R;AT) 
Spin 3/2 fermions: a window to new physics, 16:22004 (R;FR) 
FERNALD PRODUCTION PLANT 
See FEED MATERIALS PRODUCTION CENTER 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERROCYANIDES 
Statement of work for Los Alamos National Laboratory on ferro- 
cyanide studies, 16:21025 (R;US) 
FERROELECTRIC MATERIALS 
Ferroelectric fatigue in modified bulk lead zirconate titanate ce- 
ramics, 16:20822 (R;US) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FFTF REACTOR 
Calculational methods used in determining reaction rates in the 
Multi- Isotope production test assembly, 16:20049 (R;US) 
Differential rod worth profiles observed in Fast Flux Test 
Facility—A three dimensional analysis, 16:20111 (R;US) 
FIBER OPTICS 
An evaluation of fiber optic closed circuit television transmission 
systems for security applications, 16:19831 (R;US) 
Fiber optics in the BNL booster radiation environment, 16:21223 
(R;US) 
FIBERS 
See also CARBON FIBERS 
Making silicon-carbide ceramic fibers: Novel polymer precursor 
shortcuts existing process, 16:20765 (RA;US) 
FIELD THEORIES 
See also GENERAL RELATIVITY THEORY 
QUANTUM FIELD THEORY 
Matrix models with -ystring >0, 16:21959 (R;XA) 
Non-commutative geometry and supersymmetry, 16:21960 
(R;XA) 
FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
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FILAMENTS 


FILAMENTS 
Energy saving of stand device for steel cords, 16:20531 
(IA;JP;In Japanese) 
FILTERS 
See also AIR FILTERS 
FABRIC FILTERS 
MAGNETIC FILTERS 
A comparison of a niobium filter (NIOBI-X) with conventional fil- 
ters in x-ray radiography, 16:21680 (R;SE;In Swedish) 
Evaluation of dust cake filtration at high temperature with efflu- 
ence from an atmospheric fluidized-bed combustor: Technical 
note, 16:19444 (R;US) 
Research and development entitled smart structures for fossil 
energy applications: Final report, 16:21484 (R;US) 
Safety aspects of the emergency filtration system (EFS) for 
NRU reactor, 16:20144 (RA;CA) 
FILTRATION 
Reduction of starting loss of boiler warm water by reviewing the 
cleaning method, 16:20612 (IA;JP;In Japanese) 
FINANCIAL ASSISTANCE 
Leveraging oil restitution funds for minority community and eco- 
nomic development, 16:20328 (RA;US) 
FINANCIAL MANAGMENT 
See PROGRAM MANAGEMENT 
FINGERPRINTING (OIL SPILLS) 
See PATTERN RECOGNITION 
FINISHING (SURFACE) 
See SURFACE FINISHING 
FINITE DIFFERENCE METHOD 
Simulation of planar integrated photonics devices with the LLNL 
time- domain finite-difference code suite, 16:22139 (R;US) 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 
FIRES 
Sage grouse use of burned, non-burned, and seeded vegetation 
communities on the Idaho National Engineering Laboratory, 
Idaho, 16:21652 (R;US) 
FIREWOOD 
See WOOD FUELS 
FISH CULTURE 
See FISHERIES 
FISH HATCHERIES 
See FISHERIES 
FISH LADDERS 
See FISH PASSAGE FACILITIES 
FISH LIFTS 
See FISH PASSAGE FACILITIES 
FISH LOCKS 
See FISH PASSAGE FACILITIES 
FISH PASSAGE FACILITIES 
Little Naches River passage project: Annual report FY90 and 
FY89, 16:19889 (R;US) 
FISHERIES 
Smott quality assessment of spring chinook salmon: Annual re- 
port, 16:19890 (R;US) 
FISHES 
See also TROUT 
Biological (molecular and cellular) markers of toxicity: Semi- 
annual technical progress report No. 5, October 1, 
1990—March 30, 1991, 16:21826 (R;US) 
FISHWAYS 
See FISH PASSAGE FACILITIES 
FISSILE MATERIALS 
Criticality evaluation of Oak Ridge Model DT-21 packaging with 
uranium metal, 16:21053 (R;US) 
FISSION CHAMBERS 
Experimental study of detecting units and devices for neutron 
flux control system, 16:20101 (IA;SU;In Russian) 
FISSION PRODUCT RELEASE 
Aerosol material releases from a zircaloy-4 clad UOz pellet at 
temperatures up to 2000 degrees Celsius in a flowing argon 
atmosphere, 16:20232 (IA;CA) 
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Environmental radioiodine in thyroids of grazing animals, 
16:21796 (RA;US) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAME PHOTOMETRY 
Development of combustion contro! by flame photometry, 
16:21022 (IA;JP;in Japanese) 
FLASHED STEAM SYSTEMS 
Improvement of steam condensate water recovery method, 
16:20588 (IA;JP;ln Japanese) 
FLAVOR MODEL 
On the quantization rules for meson-soliton bound systems, 
16:21936 (R;DK) 
FLAWS 
See DEFECTS 
FLIBE 
Gas evolution from spheres, 16:22247 (R;US) 
FLIGHT TESTING 
Evaluation of the depleted uranium hazard from SRAM II missile 
testing, 16:21641 (R;US) 
FLOATING ROOF TANKS 
Prevention of gas blowdown during 80,000m° B gas holder in- 
spection, 16:20568 (IA;JP;in Japanese) 
FLOORS 
Super good cents heat loss reference: Manufactured homes: 
heat loss assumptions and calculations; heat loss coefficient 
tables, 16:20435 (R;US) 
FLOTATION 
Modeling of column flotation, 16:19405 (R;US) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW BLOCKAGE 
A methodology to reduce uncertainty allowance in channel flow 
verification, 16:20028 (1A;CA) 
FLOW COUNTERS 
Experience in use of the detecting unit on base of flow gas- 
discharge counters for direct measurements of low-level 
radioactive effluent solutions, 16:21432 (IA;SU;in Russian) 
Large-area flow gas-discharge detector, 16:21431 (IA;SU;In 
Russian) 
FLOW REGULATORS 
See also VALVES 
Energy saving in cooling water pump by means of use of thermo 
flow regulator, 16:20491 (IA;JP;in Japanese) 
FLUE GAS 
Air Pollution Control 
Microbial reduction of SO2 and NO, as a means of by-product 
recovery/disposal from regenerable processes for the desul- 
furization of flue gas: Technical progress report, December 
11, 1990—March 11, 1991, 16:19511 (R:US) 
Boiler Fuels 
Reduction of exhaust gas temperature by means of injecting 
boiler fuel additive, 16:20507 (IA;JP;in Japanese) 
Deashing 
16:19516 (PA;US) 
Flued Gas Cleanup Program: Fiscal year 1991 summary pro- 
gram plan, 16:19505 (R;US) 
Denitrification 
Development of a SCR catalyst adapted to instationary opera- 
tion of the reactor, 16:19515 (R;DE;in German) 
Flued Gas Cleanup Program: Fiscal year 1991 summary pro- 
gram plan, 16:19505 (R;US) 
Selective catalytic reduction of NO/NO2 with NH3, 16:19957 
(R;NL) 
Desulturization 
Anion-exchange resin-based desulfurization process: Quarterly 
technical progress report, January 1, 1991—March 31, 1991, 
16:19512 (R;US) 
Flued Gas Cleanup Program: Fiscal year 1991 summary pro- 
gram plan, 16:19505 (R;US) 
Power reduction in stack gas desulfurization equipment, 
16:19959 (IA;JP;In Japanese) 





Promotion of energy saving through reducing number of absorp- 
tion tower circulating pumps in stack gas desulfurization 
equipment, 16:19960 (IA;JP;In Japanese) 

Reduction in operating power cost for stack gas desulfurization 
equipment, 16:20626 (IA; JP;In Japanese) 

Sendai thermal power station-advanced application of exhaust 
gas desulfurizer, 16:20477 (IA;JP;in Japanese) 

Tung flue gas desulfurization process: Three major steps, 
16:19504 (RA;US) 

Fossil-Fuel Power Plants 
Sendai thermal power station-advanced application of exhaust 
gas desulfurizer, 16:20477 (IA;JP;in Japanese) 
Gas Cooling 
Flue gas cooling, 16:21573 (1;DK;In Danish) 
Heat Losses 

Thorough site diagnosis toward combustion improvement, 

16:20518 (IA;JP;In Japanese) 
Heat Recovery 
Reduction of exhaust gas temperature by means of injecting 
boiler fuel additive, 16:20507 (IA;JP;in Japanese) 
Oxygen 
Optimization of boiler O2 control, 16:20559 (IA;JP;in Japanese) 
Waste Heat Utilization 
Flue gas cooling, 16:21573 (1;DK;in Danish) 
FLUID FLOW 
See also GAS FLOW 
INCOMPRESSIBLE FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
VISCOUS FLOW 

A numerical approach for modelling cavitating flows, 16:21884 
(R:US) 

Advective difftusive/dispersive transport in geochemical pro- 
cesses: Progress report, FYS 1988-1991, 16:21833 (R:US) 

An integral equation formulation for two-phase flow and other non- 
linear flow problems through porous media, 16:19581 (R;US) 


Flow and transport around a noncontinuous horizontal layer at 
Yucca Mountain, 16:19750 (R;US) 
FLUID FLOW COUNTERS 
See FLOW COUNTERS 


FLUID MECHANICS 

See also HYDRODYNAMICS 

A laboratory investigation of foam flow in sandstone at elevated 
pressure. 16:19580 (R;US) 

Implementation of the flow-modulated skew-upwind difference 
scheme in the COMMIX-1C code: A first assessment, 
16:21880 (R:US) 

FLUIDIZED BED BOILERS 

Fuel diversification in circulating fluidized bed combustion boiler, 

16:20504 (IA:JP;in Japanese) 
FLUIDIZED-BED COMBUSTION 

Studies at the pressurized fluidized-bed combustor in the co- 
generation plant of Aachen University. Final report, 16:21077 
(1:DE:in German) 

FLUIDIZED-BED COMBUSTORS 

16:19953 (PA:US) 

16:19555 (PA:US} 

Atmospheric Fiuidized-Bed Combustion Program: Fiscal Year 
1991 Summary Program Plan, 16:19532 (R:US) 

Evaluation of dust cake filtration at high temperature with efflu- 
ence from an atmospheric fluidized-bed combustor: Technical 
note, 16:19444 (R:US) 

Fluidization of large particles: Supercomputer generated movie, 
16:19525 (R:US) 

Fluidized-bed technology for disposal of hospital waste: Meets 
state and EPA regulations, 16:21558 (RA:US) 

Predictive models for circulating fluidized bed combustors: Ki- 
netic theory approach. Chapter 9: Fifth technical progress 
report, 16:19548 (R:US) 

Pressurized Fluidized-Bed Combustion Program: Fiscal Year 
1991 Summary Program Pian. 16:19533 (R:US) 

Scale-up of circulating fluidized bed coal combusters: Technical 
progress report for the tenth quarter, December 1, 1990— 
February 28. 1991, 16:19543 (R:US) 


FOOD IRRADIATION 


FLUIDS 
See also GASES 
GEOTHERMAL FLUIDS 
LIQUIDS 
QUANTUM FLUIDS 
Overdriven shocks in solids and liquids, 16:20724 (R;US) 
Steady flow of a fluid-solid mixture between parallel plates, 
16:19523 (R;US) 
FLUORENE 
Dynamics of charge-transfer excited states relevant to photo- 
chemical energy conversion: Progress report, June 
1989—March 1990, 16:19898 (R;US) 
FLUORINATED ALIPHATIC HYDROCARBONS 
Shock compression of DuPont detasheet at low stress, 
16:21501 (R;US) 
FLUORINE IONS 
Atomic physics of strongly correlated systems: Progress report 
March 1, 1990—March 31, 1991, 16:21864 (R;US) 
FLUORS 
See PHOSPHORS 


FLUTE INSTABILITY 
Dipolar vortex structures in magnetized rotating plasma, 
16:22210 (RA;JP) 
Study of two-dimensional interchange turbulence, 16:22219 
(R:JP) 
FLY ASH 
Energy saving through improved coal boiler control, 16:20563 
(IA;JP;In Japanese) 
The lime-soda sinter process for resource recovery from fly ash: 
A new look, 16:19514 (R;US) 
FOAMS 
16:22285 (PA;US) 
16:22286 (PA;US) 
A laboratory investigation of foam flow in sandstone at elevated 
pressure, 16:19580 (R:US) 
Ukralight aerogels; Silica-based solid foams are the lightest 
known solids, 16:20834 (RA;US) 
FOCUSSED LOGGING 
See RESISTIVITY LOGGING 


FOG 
Acidification research at ECN: Contribution to the Dutch Priority 
Programme on Acidification, 16:21565 (R:NL) 
FOG (SPRAYS) 
See SPRAYS 


FOILS 
Continuum x-ray gauging of mulitple-element 
16:21460 (R;US) 
FOOD 
See also MILK 
MILK PRODUCTS 
European Society of Nuciear Methods in Agriculture. XXIst an- 
nual meeting: Final programme and book of abstracts, 
16:21697 (I;CS) 
Measurement of heavy metals content of Danish natural gas, 
16:19623 (1:DK:in Danish) 
Trends in radionuclide concentrations for wildlife and food prod- 
ucts near Hantord for the period 1971-1988. 16:21798 (RA:US) 


FOOD CHAINS 
Hantord Environmental Dose Reconstruction Project: Monthly 
report. 16:21575 (R:US) 
Land and water use characteristics in the vicinity of the Savan- 
nah River Site, 16:21648 (R:US) 
FOOD INDUSTRY 
See aiso DAIRY INDUSTRY 
Converting high-carbohydrate food wastes into degradable plas- 
tics: Biolac bioconversion process, 16:21688 (RA:US) 
Food-processing byproducts yield commercial products: 
Fermentabie-carbohydrate conversion process, 16:21687 
(RA:US) 
FOOD IRRADIATION 
See FOOD PROCESSING 
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FOOD PROCESSING 


FOOD PROCESSING 

Codex general standard for irradiated foods and recommended 
international code of practice for the operation of radiation fa- 
cilities used for the treatment of foods: Codex alimentarius 
volume XV, 16:19836 (R;SY;In Arabic) 

FOODSTUFFS 

See FOOD 

FORECASTING 
Model documentation of the Gas Analysis Modeling System, 
16:20378 (R;US) 
FORENSIC SCIENCE 
See CRIME DETECTION 
FORESTS 

Anthropogenic immissions as stress factors in terrestrial ecosys- 
tems and ways towards reduction of injurious effects. Pt. 1 
and 2. Pt.1: Chemical investigations of forest damage via the 
above-ground pathway. Pt.2: Soil-chemical and -biological in- 
vestigations. Final report, 16:21567 (1;DE;in German) 

Exploitation of marginal forest resources for fuel: Final report, 
16:19865 (R;LU) 

Testing the scale-dependence of models of resource competi- 
tion and environmental conditions for forest structure and 
dynamics: Technical progress report, 16:19860 (R;US) 

The response of ecosystems to global change: Research 
agenda, 16:21542 (RA;US) 

FORMAL 
See METHYLAL 
FORMALDEHYDE 

Factors governing dry deposition of gases to surface water, 
16:21619 (R;US) 

Melamine-formaldehyde aerogels, 16:20887 (R;US) 

FORMALDEHYDEDIMETHYLACETAL 
See METHYLAL 
FORMALIN 

See FORMALDEHYDE 
FORMALITH 

See FORMALDEHYDE 
FORMATION 

See SYNTHESIS 
FORMIC ALDEHYDE 

See FORMALDEHYDE 
FORMING (MATERIALS) 

See MATERIALS WORKING 
FORMOL 

See FORMALDEHYDE 


FORSCHUNGSREAKTOR GEESTHACHT-1 
See FRG-1 REACTOR 
FORSCHUNGSREAKTOR GEESTHACHT-2 
See FRG-2 REACTOR 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
RESERVES 


FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PETROLEUM 
SHALE OIL 

1991 Edition of the GRI Baseline Projection of US Energy Sup- 
ply and Demand to 2010, 16:20381 (R:US) 

A feasibility study for the coprocessing of fossil tuels with bio- 
mass by the Hydrocarb Process, 16:19866 (R;US) 

Erosion studies on a Fe3Al-based iron aluminide and 1100 Al, 
16:20697 (R:US) 

Monthly energy review. May 1991, 16:20387 (R:US) 

Relating energy consumption to utility forecasting and economic 
development. 16:20298 (RA:US) 

Undergraduate research studies program at participating institu- 
tions of the HBCU fossil energy consortium: Quarterly report 
on the Atlanta University Center. Inc. Component, January 1, 
1990—March 31, 1990. 16:19467 (R:US) 
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FOSSIL-FUEL POWER PLANTS 

Availability statistics for thermal power plants, 16:20394 (1;DK;Ir 
Swedish, Finnish, English) 

Demonstration of coal reburning for cyclone boiler NO, control: 
Nelson Dewey Generating Station, Wisconsin Power & Light 
Company, Cassville, Wisconsin: Environmental assessment, 
16:19517 (R;US) 

Electric power monthly, April 1991, 16:20392 (R;US) 

Environmental monitoring for the DOE Coolside and LIMB 
Demonstration Extension Project: Final report, February, 
March and April 1990, 16:19518 (R;US) 

Power plant fuel burner monitor: Two-color pyrometer, 
16:19949 (RA;US) 

Reduction in operating power cost for stack gas desulfurization 
equipment, 16:20626 (IA;JP;In Japanese) 

FOSSILS 

Sedimentation patterns in Pennsylvania strata at the Kinney 
Brick Company Quarry, Bernalillo County, New Mexico, 
16:21840 (R;US) 

FOXES 

Biological assessment of the effects of activities conducted at 
Camp Roberts Army National Guard training site, Monterey 
and San Luis Obispo Counties, California, on the endangered 
san joaquin kit fox, Vulpes macrotis mutica, 16:21653 (R;US) 

Endangered Species Program, Naval Petroleum Reserves in 
California: Annual report, FY 1989, 16:19608 (R;US) 

FRACTURE MECHANICS 

Applications of a 2-D moving finite element formulation to elas- 
tic/viscoplastic dynamic fracture analysis, 16:21031 (R;US) 

Assessment of ductile fracture methodology based on applica- 
tions to large-scale experiments, 16:20219 (R;US) 

FRAGMENTS (PARTICLES) 

See PARTICLES 

FRANCE 

Application of the NITROX process (thermal denitration) to 
scrap recycling in a MOX fabrication line, 16:19674 (RA;XA) 

MELOX: Impact of material and operational constraints on the 
design of a large capacity plant, 16:19673 (RA;XA) 

FREE ELECTRON LASERS 

Simulation of a storage ring free electron laser with a mapping 

algorithm for distribution functions, 16:21401 (R;US) 
FREEZING 
Effects of freezing and cold acclimation on the plasma mem- 
brane of isolated protoplasts, 16:21811 (R;US) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRG-1 REACTOR 

Continuous backfitting measures for the FRG-1 and FRG-2 re- 

search reactors, 16:20143 (RA;CA) 
FRG-2 REACTOR 
Continuous backfitting measures for the FRG-1 and FRG-2 re- 
search reactors, 16:20143 (RA;CA) 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUEL ADDITIVES 

Reduction of exhaust gas temperature by means of injecting 

boiler tue! additive, 16:20507 (IA;JP;in Japanese) 
FUEL ASSEMBLIES 

See also FUEL ELEMENT CLUSTERS 

Irradiation performance of MOX fuels in Mihama Unit 1, 
16:19979 (RA;XA) 

Study of precision casting for nozzles, 16:20080 (R;CN;In Chi- 
nese) 

Technology for assembling and welding of top and bottom noz- 
zles in tuel assembly, 16:20079 (R;CN;In Chinese) 

FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
Test plan for autoclave tritium permeation testing, 16:19971 
(R:US) 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
NATURAL GAS FUEL CELLS 
SOLID ELECTROLYTE FUEL CELLS 





16:20427 (PA;US) 
FUEL CHANNELS 
A methodology to reduce uncertainty allowance in channel flow 
verification, 16:20028 (IA:CA) 
TRAN.1 - a code for transient analysis of temperature distribu- 
tion in a nuclear fuel channel, 16:20084 (R;PK) 
FUEL CONSUMPTION 
Improvement of fuel cost of melting furnace, 16:20587 (IA;JP;In 
Japanese) 
Reduction of fuel consumption unit of a large heating furnace, 
16:20569 (IA;JP;In Japanese) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL ELEMENT CLUSTERS 
An experimental and analytical approach to determine bearing- 
pad to pressure-tube heat transfer, 16:20015 (IA;CA) 
The development and indigenization of nuclear fuel technology 
for KMRR, 16:20197 (R;KR;in Korean) 
FUEL ELEMENT FAILURE 
Behaviour of a defective MOX fuel in a reactor environment - 
The Edithmox experiment. Pt.2: MOX parametric irradiation 
experiments in the Siloe reactor, 16:19989 (RA;XA) 
FUEL ELEMENTS 
See also FUEL PINS 
FUEL RODS 
SPENT FUEL ELEMENTS 
THERMIONIC FUEL ELEMENTS 
The conversion of NRU from HEU to LEU fuel, 16:20162 (RA;CA) 
FUEL FABRICATION PLANTS 
A permanently magnetized high gradient magnetic filter for glove- 
box cleaning and increasing HEPA filter life, 16:19818 (RA;US) 
MELOX: Impact of material and operational constraints on the 
design of a large capacity plant, 16:19673 (RA;XA) 
Observations on the structural design and analysis of a piping 
system, 16:19810 (R;US) 
FUEL GAS 
See also NATURAL GAS 
CO, removal in IGCC power plants equipped with a hot gas 
cleanup system, 16:19513 (R;NL;in Dutch) 
Rechallenge to energy saving installations in blast furnace, 
16:20514 (IA;JP;In Japanese) 
FUEL INJECTION SYSTEMS 
Combustion improvement in No.8 recovery boiler, 16:20512 
(IA;JP;In Japanese) 
FUEL MANAGEMENT 
Calculational results using a survey type code system for the anal- 
ysis of the Almaraz Unit 2 PWR benchmark, 16:20004 (R;ZA) 
FUELEM: a microcomputer program to automatically select 
channels for refuelling, 16:20010 (IA;CA) 
Plutonium recycling experience in French PWR plants - Neu- 
tronic results, 16:19984 (RA;XA) 
FUEL OILS 
Energy saving by means of emulsified combustion of heavy oil, 
16:20534 (IA;JP;in Japanese) 
Fuel saving of lime burning kiln, 16:20540 (IA;JP;ln Japanese) 
Improvement of fuel cost of melting furnace, 16:20587 (IA;JP;In 
Japanese) 
Proceedings of the 1990 oil heat technology conference and 
workshop, 16:20431 (R;US) 
FUEL PELLETS 
Aerosol material releases from a zircaloy-4 clad UOz pellet at 
temperatures up to 2000 degrees Celsius in a flowing argon 
atmosphere, 16:20232 (IA;CA) 
Application of the NITROX process (thermal denitration) to 
scrap recycling in a MOX fabrication line, 16:19674 (RA;XA) 
Isotopic homogeneity and batch mixing constraints, 16:19675 
(RA;XA) 
Problems encountered in MOX fabrication with respect to solu- 
bility criterion, 16:19677 (RA;XA) 
The local density increment from an ablated deuterium pellet in 
the TFTR tokamak, 16:22290 (R;US) 
Thermal and mechanical behaviour of MOX fuel rods, 16:19967 
(RA;XA) 


FUEL SLURRIES 


FUEL PENCILS 
See FUEL PINS 
FUEL PINS 
Calculated and experimental justification of vibropac fuel pins 
utilization in thermal power reactors. 16:19676 (RA:XA) 
FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 

Air cleaning programs relating to the first Jaaanese commercial 
reprocessing plant, 16:19821 (RA;US) 

Observations on the structural design and analysis of a piping 
system, 16:19810 (R;US) 

Removal characteristics of some organic iodine forms by silver 
impregnated adsorbents, 16:20242 (RA;US) 

United Kingdom Atomic Energy Authority programs, 16:19820 
(RA;US) 

Use of process monitoring for verifying facility design of large- 
scale reprocessing plants: Consolidated Fuel Reprocessing 
Program, 16:19830 (R;US) 

FUEL ROD CONSOLIDATION 

See FUEL RODS 

FUEL RODS 

Behaviour of a defective MOX fuel in a reactor environment - 

’ The Edithmox experiment. Pt.2: MOX parametric irradiation 
experiments in the Siloe reactor, 16:19989 (RA;XA) 

Commercial MOX fuel: The experimental and demonstration 
background, 16:19978 (RA;XA) 

PROMOX: The French R and D. programme on MOX fuel, 
16:19968 (RA;XA) 

Severe pitting attack of pile process tubes and slugs, 16:20205 
(R;US) 

Status of irradiation experience with recycled fuel materials in 
the Federal Republic of Germany for Siemens/KWU type fuel 
assemblies, 16:19966 (RA:XA) 

Studies on vibration of fuel rods Pt. 3: Effects of detector size 
and position on vibration spectra of strings and rods, 
16:19996 (R;HU;In Hungarian) 

Thermal and mechanical behaviour of MOX fuel rods, 16:19967 
(RA;XA) 

Thermal behaviour and fission gas release of MOX fuel - Com- 
parison with UOz2 in the Thermox and Grimox experimental 
programmes. Pt. 1: MOX parametric irradiation experiments 
in the Siloe reactor, 16:19988 (RA;XA) 

FUEL SHEATHS 

See FUEL CANS 
FUEL SLUGS 

See FUEL RODS 
FUEL SLURRIES 

16:19556 (PA;US) 

16:19432 (PA;US) 

16:19435 (PA;US) 

16:20670 (PA;US) 

16:19432 (PA;US) 

16:19433 (PA;US) 

16:19431 (PA;US) 

Advanced atomization concept for CWF burning in small com- 
bustors: Phase 2: Quarterly technical progress report No. 1, 
28 September 1990-31 December 1990, 16:19551 (R;US) 

Alternative Fuels Program: Fiscal Year 1991 Summary Program 
Plan, 16:19409 (R;US) 

Correlation of stability/rheology relationship with coal properties 
and chemical additives: Quarterly progress report, December 
15, 1990—-March 15, 1991, 16:19500 (R;US) 

Development of a vortex combustor (VC) for space/water heat- 
ing applications (cold flow modeling): Technical progress 
report No. 7, 16:19540 (R;US) 

Development of a vortexing combustor (VC) for space/water 
heating applications (cold flow modeling): Technical pr 
report No. 6, August 1—October 31, 1988, 16:19539 (R;US) 

Effects of calcium magnesium acetate on the combustion of 
coal-water slurries: Sixth quarterly project report, 1 December 
1990-28 February 1991, 16:19549 (R;US) 

Improved coal conversion: Acoustically enhanced processes, 
16:19530 (RA;US) 
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FUEL SLURRIES 


Roles of additives and surface contro! in slurry atomization 
Quarterly report, [January-March 1991]. 16:19542 (R:US) 

Storage. transportation. and atomization of CWF for residential 
applications: Quarterly status report No. 4. July 1. 1990- 
September 30, 1990; Annual report. September 27, 
1989-September 30, 1990, 16:19501 /R:US) 

Storage. transportation, and atomization of CWF for residential 
applications: Quarterly status report No. 5, October 1, 1990- 
December 31, 1990, 16:19521 (R:US) 

Storage, transportation, and atomization of CWF for residential 
applications: Quarterly status report No. 4, July 1, 1990- 
September 30, 1990; Annual report, September 27, 
1989-September 30, 1990, 16:19501 (R:US) 

FUEL SUBSTITUTION 

Alternative Fuels Program: Fiscal Year 1991 Summary Program 
Plan, 16:19409 (R:US) 

An alternative fuels evaluation system for fleet vehicles, 
16:20667 (R;US) 

FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUELS 
See also AUTOMOTIVE FUELS 
BOILER FUELS 
FOSSIL FUELS 
FUEL SLURRIES 
JET ENGINE FUELS 
LIQUID FUELS 
NUCLEAR FUELS 
SOLID FUELS 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
WOOD FUELS 

Safety of natural gas dual-fueled vehicles: Addendum to safety 
analysis of natural gas vehicles transiting highway tunnels: 
Final report, 16:19624 (R;US) 

The new gas industry and the low income consumer, 16:20317 
(RA;US) 

FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUELWOOD 
See WOOD FUELS 
FUMES 
See AEROSOLS 
FUNCTIONAL MODELS 
Spontaneous emergence of a metabolism, 16:21681 (R;US) 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FURNACES 
See also BLAST FURNACES 
GAS FURNACES 
OIL FURNACES 
VACUUM FURNACES 
Annealing 

Energy-saving in the batch annealing furnace by changing into 

ORT (open radiant tube), 16:20488 (IA;JP;in Japanese) 
Baking 

Energy-saving by the optimization of the operation conditions in 
the vinyicloride lining steel pipe baking furnace, 16:20487 
(IA;JP;In Japanese) 

Combustion Control 

Thorough site diagnosis toward combustion improvement, 

16:20518 (IA;JP;in Japanese) 
Diagnosis 

Thorough site diagnosis toward combustion improvement, 

16:20518 (IA;JP;In Japanese) 
Energy Conservation 

Development of high efficiency aluminum heat treatment fur- 
nace, 16:20602 (IA;JP;in Japanese) 

Energy-saving by the optimization of the operation conditions in 
the vinyicloride lining steel pipe baking furnace, 16:20487 
(IA;JP;in Japanese) 

Energy-saving in the batch annealing furnace by changing into 
ORT (open radiant tube), 16:20488 (IA;JP;In Japanese) 
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Improvement to heat insulating and raising method at reduced 
production in rotary furnace, 16:20520 (IA:JP:In Japanese) 
Equipment 
Thorough site diagnosis toward combustion improvement, 
16:20518 (IA;JP:In Japanese) 
Flue Gas 
Thorough site diagnosis toward combustion improvement, 
16:20518 (IA:JP;In Japanese) 
Fuel Consumption 
Energy-saving by the optimization of the operation conditions in 
the vinylcloride lining steel pipe baking furnace, 16:20487 
(IA;JP:In Japanese) 
Improvement to heat insulating and raising method at reduced 
production in rotary furnace, 16:20520 (IA;JP;ln Japanese) 
Thorough site diagnosis toward combustion improvement, 
16:20518 (IA;JP:in Japanese) 
Gas Burners 
Development of high efficiency aluminum heat treatment fur- 
nace, 16:20602 (IA;JP:In Japanese) 
Heat Losses 
Energy saving measure for painting equipment, 16:20597 
(IA;JP;In Japanese) 
Heat Treatments 
Development of high efficiency aluminum heat treatment fur- 
nace, 16:20602 (IA;JP;in Japanese) 
Heating Load 
Pursuit of energy saving in topping plant, 16:20499 (IA;JP:In 
Japanese) 
Metal Industry 
Thorough site diagnosis toward combustion improvement, 
16:20518 (IA;JP;In Japanese) 
Mitigation 
Pursuit of energy saving in topping plant, 16:20499 (IA:JP;in 
Japanese) 
Optimization 
Energy-saving by the optimization of the operation conditions in 
the vinyicloride lining steel pipe baking turnace, 16:20487 
(IA;JP;in Japanese) 
Pipes 
Energy-saving by the optimization of the operation conditions in 
the vinyicloride lining steel pipe baking furnace, 16:20487 
(IA;JP;in Japanese) 
Process Control 
Energy-saving by the optimization of the operation conditions in 
the vinyicioride lining steel pipe baking furnace, 16:20487 
(IA;JP;In Japanese) 
Radiant Heaters 
Energy-saving in the batch annealing furnace by changing into 
ORT (open radiant tube), 16:20488 (IA;JP;In Japanese) 
Steels 
Energy-saving in the batch annealing furnace by changing into 
ORT (open radiant tube), 16:20488 (IA;JP;ln Japanese) 
Temperature Control 
Improvement to heat insulating and raising method at reduced 
production in rotary furnace, 16:20520 (IA;JP;in Japanese) 
Thermal Efficiency 
Energy-saving in the batch annealing furnace by changing into 
ORT (open radiant tube), 16:20488 (IA;JP;in Japanese) 
Yields 
Energy-saving by the optimization of the operation conditions in 
the vinylcloride lining steel pipe baking furnace, 16:20487 
(IA;JP;in Japanese) 
FUSION (NUCLEAR) 
See THERMONUCLEAR REACTIONS 
FUSION (WELDING) 
See WELDING 
FUSION ENERGY 
See THERMONUCLEAR REACTORS 
FUSION FUELS 
See THERMONUCLEAR FUELS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
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GADOLINIUM 160 TARGET 
Studies of yrast and continuum states in A = 100-200 nuclei: 
Progress report for 1990, 16:21996 (R;US) 
GAGES (STRAIN) 
See STRAIN GAGES 
GALAXIES 

Properties of mean field dynamos with nonaxisymmetric a- 

effect, 16:21849 (R;DK) 
GALAXY CLUSTERS 

Evolution of velocity and density fields around clusters of galax- 

ies, 16:21848 (R;DK) 
GALAXY NUCLEI 
Variability of active galactic nuclei: A theorist’s view, 16:21851 
(R;DK) 
GALLBLADDER 
See BILIARY TRACT 
GALLIUM ARSENIDES 

Measuring oxidation processes: Atomic oxygen flux monitor, 
16:21228 (RA;US) 

Strain enhanced electron spin polarization observed in pho- 
toemision from InGaAs, 16:21346 (R;US) 

GALLSTONES 
See BILIARY TRACT 
GAMMA RADIATION 

Catalog of gamma-rays unplaced in radioactive decay schemes, 
16:21977 (R:JP) 

Experimental and calculated excitation functions for discrete- 
line gamma-ray production due to 1-40 MeV neutron 
interactions with 5*Fe, 16:21990 (R;US) 

GAMMA REACTIONS 

See PHOTONUCLEAR REACTIONS 
GAMMA SPECTROMETERS 

Low-background counting systems compared, 16:21455 (R;US) 
GANIL 

See GANIL CYCLOTRON 
GANIL CYCLOTRON 

Present and future development at GANIL, 16:21130 (RA:SU) 
GAS BURNERS 

Application of optical pyrometry in the ceramic burner installa- 
tion, 16:21468 (R:NL:in Dutch) 

GAS COMPRESSORS 

Effective heat energy utilization using adsorption type freezing 
machine, 16:20630 (IA:JP:in Japanese) 

Energy saving of air compressor, 16:20532 (IA;JP:in Japanese) 

Energy saving of gas turbine compressor by optimum cleaning, 
16:20617 (IA:JP:in Japanese) 

Improvement of electric power consumption unit by participation 
by everyone, 16:20564 (IA;JP:in Japanese) 

GAS COOLANTS 

See GASES 
GAS ENGINES 

See INTERNAL COMBUSTION ENGINES 
GAS FLOW 

See also AIR FLOW 

Development of a vortexing combustor (VC) for space/water 
heating applications (cold flow modeling): Technical progress 
report No. 6, August 1—October 31, 1988. 16:19539 (R:US) 

Release and transpon of gaseous C-14 trom a nuclear waste 
repository in an unsaturated medium, 16:19735 (R:US) 

GAS FURNACES 

Energy saving and improvement of annealing turnace by con- 
version of conception. 16:20574 (IA:JP:in Japanese) 

Energy saving of walking beam type continuous heating fur- 
nace. 16:20572 (IA:JP:in Japanese) 

Reduction of fuel consumption unit of a large heating furnace. 
16:20569 (IA:JP:in Japanese) 

GAS GENERATORS 
See also HYDROGEN GENERATORS 
16:19479 (PA:US) 

GAS HYDRATES 

Natural gas hydrates on the North Slope of Alaska: Final report. 
16:19613 (R:US) 


GAS INJECTION 
Modeling of surfactant transport and adsorption in porous me- 
dia, 16:19584 (R;US) 
GAS METAL-ARC WELDING 
Development of a process model for intelligent control of gas 
metal arc welding, 16:21037 (R;US) 
GAS OILS 
Reduction of heating energy of vacuum gas oil desulfurization 
equipment, 16:20484 (IA;JP:In Japanese) 
GAS SPILLS 
Continuous release, dense gas, field experiments with obsta- 
cles: Final report on project BA.X2, 16:21589 (R;DK) 
GAS TURBINE ENGINES 
Ceramic Technology For Advanced Heat Engines Project: 
Semiannual progress report, April 1990-September 1990, 
16:20811 (R;US) 
Heat Engines Program: Fiscal year 1991 summary program 
plan, 16:19535 (R:US) 
GAS TURBINE POWER PLANTS 
Availability statistics for thermal power plants, 16:20394 (1;DK;In 
Swedish, Finnish, English) 
GAS TURBINES 
See also COAL-FIRED GAS TURBINES 
Development of biomass as an alternative fuel for gas turbines, 
16:19878 (R;US) 
Energy saving by gas turbine driven compressor for cogenera- 
tion system, 16:20603 (IA:JP;in Japanese) 
Proceedings of the annual automotive technology development 
contractors’ coordination meeting, 16:20659 (R:US) 
GAS UTILITIES 
Energy saving by means of controlling rotation of sea water 
pump, 16:20628 (IA;JP;in Japanese) 
GAS WELLS 
See NATURAL GAS WELLS 
GAS-INSULATED SUBSTATIONS 
Consideration in GIS insulation coordination, 16:20273 (R;IT) 
Gas insulated substation for MV systems: Characteristics of 
SF, metal-enclosed switchgear, 16:20274 (R:IT) 
Gas-insulated substations (GIS): Research on diagnostic meth- 
ods, 16:20846 (R;IT) 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
Effiuent testing for the Oak Ridge Mixed Waste Incinerator: 
Emissions test for August 27, 1990. 16:19733 (R:US) 
Results of vitrifying Fernald K-65 residue, 16:19760 (R:US) 
Test pian for in situ vitrification engineering-scale test No. 7, 
16:19727 (R:US) 
GASES 
See also AIR 
COAL GAS 
DISSOLVED GASES 
EXHAUST GASES 
FUEL GAS 
RARE GASES 
SHALE GAS 
SYNTHESIS GAS 
VAPORS 
Prevention of gas blowdown during 80.000m° B gas hokder in- 
spection. 16:20568 (IA: JP:in Japanese) 
Saving energy by improving blast furnace gas flare stack, 
16:20578 (lIA:JP:in Japanese) 
GASOHOL 
Application of biofuel substitutes for gasoline. 16:20669 (R:FR) 
GASOLINE 
Converting methane to higher hydrocarbons: Multistep. high- 
viela process. 16:19615 (RA:US 
Improvement of gasoline injection process of inspection of two- 
wheeled vehicles. 16:20609 (IA: JP:in Japanese) 
Investigation of gasoline containing large proportions of non- 
conventional components. 16:19610 (RA:US: 
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GASOLINE 


Pilot demonstration of vacuum-induced venting in gasoline- 
contaminated soils, 16:19609 (RA;US) 
Rationalization in gasoline fraction hydrogenating process, 
16:20497 (IA;JP;In Japanese) 
Safety of natural gas dual-fueled vehicles: Addendum to safety 
analysis of natural gas vehicles transiting highway tunnels: 
Final report, 16:19624 (R:US) 
Site investigation report and corrective action plan for the former 
Y-12 fuel station at buildings 9754 and 9754-2, Oak Ridge Y- 
12 Plant, Oak Ridge, Tennessee, 16:21617 (R;US) 
The isotopic lead experiment impact of petrol lead on human 
blood and air, 16:21568 (R;FR) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GASTEROPODS 
See MOLLUSCS 
GE SEMICONDUCTOR DETECTORS 
Low-background germanium spectrometry: The bottom line, 
16:21454 (R:US) 
GEARS 
Variations in gear fatigue life for different wind turbine braking 
strategies, 16:19948 (R;US) 
GEESTHACHT-1 RESEARCH REACTOR 
See FRG-1 REACTOR 
GEESTHACHT-2 RESEARCH REACTOR 
See FRG-2 REACTOR 
GELS 
16:20870 (PA:US) 
16:20874 (PA:US) 
Equation-of-state from SiO. aerogel Hugoniot data, 16:21004 
(R;US) 
Sol-gel kinetics by NMR, 16:20881 (R;US) 
Synthesis and characterization of sol-gel derived vanadium ox- 
ide, 16:20791 (IA;BR) 
The study of the gel method, 16:20716 (IA;BR) 
GENE MUTATIONS 
The development of in vitro mutagenicity testing systems using 
T-lymphocytes: Research progress report, November 1, 
1990—March 30, 1991, 16:21700 (R;US) 
GENERAL CIRCULATION MODELS 
Atmospheric feedbacks: Comments, 16:21535 (RA;US) 
Interpretation of cloud-climate feedback as produced by 14 at- 
mospheric general circulation models, 16:21531 (RA;US) 
GENERAL RELATIVITY THEORY 
The Yamabe constant, 16:22144 (R:AT) 
Trapped surtaces due to concentration of gravitational radiation, 
16:22147 (R:AT) 
GENERATING CAPACITY 
See CAPACITY 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (RADIOISOTOPE) 
See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETIC ENGINEERING 
Improved technology tor AIDS and leukemia research: High- 
speed electronics improves cell sorter. 16:21656 (RA:US) 
GENETIC RADIATION EFFECTS 
Mutational specificity of +-rays, 16:21705 (I:NL) 
GENETICS 
Insttute for Genetics and Toxicology of Fission Materials. An- 
nual report on research and development work in 1989, 
16:21788 (R:DE:in German} 
GEOLOGIC FAULTS 
Conceptual characterization of the system of fractures of the 
rock mass known as Sierra del Medio (Chubut), 16:19705 
(R:AR:in Spanish) 
Crystal attenuation and velocity structure at the San Andreas 
tault zone in central California, 16:21837 (R:US) 
GEOLOGIC FORMATIONS 
Magnetic induction and susceptibility logging: case of sedimen- 
tary formations interpretation for magnetostratigraphic 
applications, 16:19566 (R:FR:In Frenchi 
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GEOLOGIC FRACTURES 
See also GEOLOGIC FAULTS 
Unsaturated flow through a variable aperture fracture in 
Topopah Spring welded tuff, 16:19762 (R:US) 
GEOLOGIC MODELS 
Numerical studies of cold water injection into vapor-dominated 
geothermal systems, 16:19936 (R;US) 
GEOLOGIC STRUCTURES 
See also GEOLOGIC FRACTURES 
Close-range geophotogrammetric mapping of trench walls using 
multi-model stereo restitution software, 16:21832 (R:US) 
Current status of technology for hydrogeological investigation, 
2: Geophysical logging. 16:21606 (R;JP;In Japanese) 
Three-dimensional visualization for evaluating automated, geo- 
morphic pattern-recognition analyses of crustal structures, 
16:21839 (R;US) 
GEOLOGIC SURVEYS 
16:21480 (PA:US) 
GEOLOGICAL SURVEYS 
See GEOLOGIC SURVEYS 
GEOPHYSICAL SURVEYS 
See also SEISMIC SURVEYS 
Automation of geophysical surveys used in assessment of haz- 
ardous waste, 16:21467 (RA;US) 
GEOPHYSICS 
Institute of geophysics and planetary physics: 1990 annual re- 
port, October 1, 1989-September 30, 1990, 16:21853 (R;US) 
GEOTHERMAL AREAS 
See GEOTHERMAL FIELDS 
GEOTHERMAL DISTRICT HEATING 
A materials and equipment review of selected US geothermal 
district heating systems. 16:19932 (RA:US) 
Development of a US direct-heat utilization data base, 16:19927 
(RA;US) 
Piping materials for geothermal district 
16:19934 (RA:US) 
GEOTHERMAL ENERGY 
The geothermal partnership: Industry, utilities, and government 
meeting the challenges of the 90’s: Proceedings, 16:19924 
(R;US) 
GEOTHERMAL FIELDS 
See also GEYSERS GEOTHERMAL FIELD 
A gravity model for the Coso geothermal area, California, 
16:19926 (R:US) 
The Moana geothermal system in Reno, Nevada: A hydrologic, 
geochemical, and thermal analysis, 16:19925 (R:US) 
GEOTHERMAL FLUIDS 
The Moana geothermal system in Reno, Nevada: A hydrologic, 
geochemical, and thermal analysis. 16:19925 (R:US) 
Vertical pump turbine oil environmental evaluation, 16:19929 
(R:US) 
GEOTHERMAL POWER PLANTS 
Cost benefit model for geothermal HDR plants with applications 
to the geothermal conditions in the Upper Rhine Valley. Final 
report, 16:19928 (|:DE;in German) 
Design and operation of a geopressurized-geothermal hybrid 
cycle power plant: Final report, Volume 1, 16:19931 (R;US) 
GEOTHERMAL REGIONS 
See GEOTHERMAL FIELDS 
GERMAN DEMOCRATIC REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMAN DR ORGANIZATIONS 
See GERMAN FR ORGANIZATIONS 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMAN FR ORGANIZATIONS 
See also KERNFORSCHUNGSZENTRUM KARLSRUHE 
VIK annual report 1989/90, 16:20288 (1:DE;in German) 
GERMANIUM COMPOUNDS 
See also GERMANIUM SILICIDES 
Transport mechanism in bulk amorphous GéooSéao_,Biy sys- 
tem. 16:20847 (R:XA) 
GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 
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GERMANIUM SILICIDES 

Photothermal deflection spectroscopy for solar cell amorphous 
semiconductor energy gap states sensitivity determination, 
16:20845 (R;IT;In Italian) 

GERMANY (DEMOCRATIC REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GERMANY (FEDERAL REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GERMINATION 

Combined effect of laser and plasma radiation on spring wheat 

and barley seeds, 16:21743 (IA;SU;In Russian) 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GEYSERS GEOTHERMAL FIELD 
Numerical studies of cold water injection into vapor-dominated 
geothermal systems, 16:19936 (R;US) 
GIANT CELLS 
See TUMOR CELLS 
GIBBSITE 
Kinetic studies final quarterly report, 16:21841 (R;US) 
GLASS 

See also BOROSILICATE GLASS 

16:20875 (PA;US) 

Crack formation in brittle materials by sharp contact, 16:20828 
(R:US) 

Drainage of primary melt in a glass batch, 16:19754 (R:US) 

Experiments and calculations of jet penetration in glass, 
16:21500 (R;US) 

Nuclear magnetic resonance studies of atomic motion in lithium 
chloroborate and lithium thiosilicate glassy fast ionic conduc- 
tors, 16:20856 (R:US) 

Proceedings of the 5. International Workshop on Glasses and 
Ceramics from Gels, 16:20779 (1;BR) 

Ultra-low temperature properties of amorphous solids: Progress 
report, 16:20843 (R;US) 

GLASS INDUSTRY 
Installation for the recovery and re-use of high energy glass waste 
materials. Demonstration project, 16:20634 (R;FR;in FR, IT) 
GLASSY METALS 
See METALLIC GLASSES 
GLOBAL WARMING 
See GREENHOUSE EFFECT 
GLUON MODEL 

Two-gluon model of hadronic transitions between S, D and P 

states in cantic and bantib systems, 16:21914 (R;FR) 
GLYCINE 
Ultra-fine powders using glycine-nitrate combustion synthesis, 
16:20817 (R:US) 
GLYCOCOLL 
See GLYCINE 
GOBAR GAS 
See METHANE 
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Boundary lubrication of ceramic materials by soft metallic coat- 
ing and synthetic oil, 16:20752 (R:US) 

High resolution electron microscopy of grain boundaries, 
16:20753 (R:US) 

GOLD 197 REACTIONS 
The rise and tall of multi-fragment emission, 16:21985 (R:DE) 
GOLD 197 TARGET 

Energy densities, target fragmentation and pion correlations in ul- 

trarelativistic H.I.C. as predicted by spacer, 16:22021 (RA:HU) 
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‘Production of Au and '%ir sources for cancer therapy, 

16:19842 (R:JP:in Japanese) 
GOLD ALLOYS 

Critical issues in de-alloying and transcrystalline stress- 
corrosion cracking: Progress report, July 1, 1990—March 
1991, 16:20708 (R:US) 

GRADED LIE GROUPS 

Supersymmetric Racah basis. family of intinte-dimensional su- 
peraigebras, SU\oc + 1—oc) and related 2D models, 
16:22125 (R:XA) 
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GRAIN ALCOHOL 

See ETHANOL 

GRAIN BOUNDARIES 
High resolution electron microscopy of grain boundaries, 
16:20753 (R;US) 
GRAIN GROWTH 
Stochastic theory of grain growth, 16:21015 (R:XA) 
GRAND UNIFIED THEORY 

Superconducting cosmic strings in models with spontaneously 

broken family symmetry, 16:21923 (R;XA) 
GRANITES 
Radionuclide migration through fractured granite: Laboratory 
studies, 16:21635 (IA;CA) 
GRANULAR BED FILTERS 
Design and full scale test of a sand bed filter, 16:20248 (RA;US) 
GRANULAR MATERIALS 
Drainage of primary melt in a glass batch, 16:19754 (R;US) 
GRAPHITE 

Safety aspects on entire lifting old HWRR tank, 16:20159 (RA;CA) 

Study of the influence of air exposure on graphite implanted by 
low energy high density deuterium plasma, 16:22069 (RA;FR) 

Thermodynamic and structural study of two-dimensional phase 
transitions in films of hydrogen chloride and a few other 
molecules physisorbed on the basal face of graphite. Applica- 
tion to wetting and roughening, 16:20827 (R;FR;In French) 

GRAPHITE FIBERS 

See CARBON FIBERS 
GRAPHITE MODERATOR 

See GRAPHITE 
GREAT BRITAIN 

See UNITED KINGDOM 
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Mechanisms of bacterial metals removal from solids, 16:21631 
(R;US) 

GREENHOUSE EFFECT 

Observational determination of the greenhouse effect, 16:21530 
(RA;US) 

Ocean thermal transients: A program of data analysis, model- 
ing, and monitoring of the Atlantic Ocean thermohaline 
circulation, 16:21536 (RA;US) 

GRONINGEN (KVI) CYCLOTRON 

See KVi CYCLOTRON 
GROSS-NEVEU MODEL 

See LAGRANGIAN FIELD THEORY 
GROUND DISPOSAL 

DOE Land Disposal Restrictions Strategy Report for Radioac- 
tive Mixed Waste. 16:20344 (R:US) 

GROUND SOURCE HEAT PUMPS 

The earth-coupled heat pump: Utilizing innovative technology in 

single family rehabilitation strategies, 16:19937 (R;US) 
GROUND WATER 
Contamination 

Fieki-based measurement of contaminant distribution coeff- 
cients and retardation factors, 16:21645 (RA:US) 

identification of contaminants of concern in Hanford ground wa- 
ters, 16:19803 (RA:US) 

Selenium speciation in ground water: Second quarterly report, 
January—March 1990, 16:21629 (R;US) 

Darcy Law 

Underground water engineering problems associated in under- 

ground space utilization. 16:21081 (IA:JP:in Japanese) 
Decontamination 

Biodegradation of high-explosive wastes. 16:21616 (RA:US) 

Concentrated solar energy detoxifies organic poliutants: Purity- 
ing water with solar energy. 16:21622 (RA:US) 

Groundwater cleanup: Biosorption. 16:21623 (RA:US) 

In situ microbial filters. 16:21646 (RA:US) 

Method to remove chioroform and trichloroethylene from 
groundwater and wastewater, 16:21647 (RA:US) 

Environmental Transport 

RCRA Facility investigation Plan. Waste Z-Oil Tank (S-121), Y- 

12 Piant. Oak Ridge, Tennessee, 16:19791 (R:US) 
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Flow Models 

Complexity in the validation of ground-water travel time in frac- 

tured flow and transport systems, 16:19770 (R;US) 
Hydrology 

Underground water engineering problems associated in under- 

ground space utilization, 16:21081 (IA;JP;In Japanese) 
Monitoring 

Regulatory requirements for ground-water monitoring networks 

at hazardous-waste sites, 16:21640 (RA;US) 
Radionuclide Migration 

Evaluation of 1985-1986 corrective actions at ORNL liquid 
waste disposal trench 7, 16:19746 (R;US) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, 16:21575 (R;US) 

Laboratory and field studies related to the Hydrol- 
ogy/Radionuclide Migration Project: Progress report, October 
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Report of drilling and radionuclide migration investigations at 
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(R;US) 

Underground Space 

Underground water engineering problems associated in under- 

ground space utilization, 16:21081 (IA;JP;In Japanese) 
Urban Areas 

Underground water engineering problems associated in under- 

ground space utilization, 16:21081 (IA;JP;in Japanese) 
Water Pollution 
Volatile organic compounds in contaminated soils: The nature 
and validity of the measurement process, 16:21597 (R;US) 
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See AQUIFERS 
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See BUBBLE GROWTH 
GROWTH (CRYSTAL) 
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GROWTH (GRAIN) 

See GRAIN GROWTH 
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See RESISTIVITY LOGGING 
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Umatilla Basin Habitat Improvement Project: 
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HADRON-HADRON INTERACTIONS 
Characteristics of leptonic signals for Z boson pairs at hadron 
colliders, 16:21916 (R:DE) 
Intermediate energy nuclear physics with electrons and protons, 
16:22002 (R:FR) 
HADRONIC PARTICLE DECAY 
Calibration of the DELPHI! Time Projection chamber (TPC) and 
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Two-gluon mode! of hadronic transitions between S. D and P 
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A nucleation model of hadrons based on QCD string, 16:21924 
(R:XA) 
Dynamical behavior of excited hadronic matter: Progress report, 
January 1. 1990-December 31, 1990. 16:21974 (R:US) 
Summary of the working group 4: Hadron spectroscopy, 
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Microstructure and hardness of NiAl/Ni2AIX two-phase ordered 
intermetallic alloys, 16:20698 (R;US) 

Processing of tungsten alloys, 16:20416 (RA;US) 

HAFNIUM COMPLEXES 

Extracomplexes of substituted 
16:20954 (IA;SU:In Russian) 

HALIDES 

See also IODIDES 

New different-ligand complexes of Zn®*, Cd®*, Hg?*, Pb** di- 
ethyldithiocarbamates and xanthates, 16:20955 (IA;SU;In 
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HAMILTON OPERATORS 
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HAMILTON-JACOBI EQUATIONS 

Refinement of the Hamilton-Jacobi solution using a second 
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HAMILTONIAN FUNCTION 

Periodicity and quasi-periodicity for super-integrable hamiltonian 

systems, 16:22134 (R;FR) 
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Periodicity and quasi-periodicity for super-integrable hamiltonian 
systems, 16:22134 (R;FR) 
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See WASTE MANAGEMENT 
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Fission product iodine during early Hanford-Site operations: Its 
production and behavior during fuel processing, off-gas treat- 
ment and release to the atmosphere, 16:19802 (R;US) 
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Chemical Development Separations Technology Unit: Progress 
report, May 1952, 16:19665 (R;US) 
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Comparison of reinforced-concrete models for use in the analy- 
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restoration of a large waste site, 16:19827 (R:US) 

Estimates of Columbia River radionuclide concentrations: Data 
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Fission product iodine during early Hantord-Site operations: ‘ts 
production and behavior during fuel processing, off-gas treat- 
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Tank wastes discharged directly to the soil at the Hanford Site, 
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mals, 16:21610 (R;US) 

HARD X RADIATION 

X-ray focusing using square channei-capillary arrays, 16:21464 
(R;AU) 
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The electronic structure of the ionic insulator sodium nitrite, 
16:20884 (R:US) 

HARMONIC OSCILLATORS 
SU,(1,1) and the relativistic oscillator, 16:22122 (R;XA) 
HARVESTING 

The economics of forest residue recovery systems in an eastern 
Oregon logging operation: Final project report, May 22, 
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HASTELLOY C-4 
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Duct injection technology prototype development: 
corrosion report, 16:19955 (R;US) 

HAULAGE EQUIPMENT 

Total NWC power-up at NTT Shizuoka, 16:20631 (IA;JP;in 
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Current activities in standardization of high-temperature, low- 
cycle-fatigue testing techniques in the United States, 
16:21073 (R;US) 

HAZARDOUS MATERIALS 
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Comparison of reinforced-concrete models for use in the analy- 

sis of extreme loads, 16:19786 (R;US) 
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research: Electro-optic liquid sensor, 16:21481 (RA;US) 
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Health assessments and other activities of the Agency for Toxic 

Substances and Disease Registry (ATSDR), 16:21827 (R;US) 
Encapsulation 

Durability of incinerator ash waste encapsulated in modified sul- 

fur cement, 16:19704 (R;US) 
Environmental Transport 

An emergency assessment resource manual, 16:19825 (R;US) 

RCRA Facility Investigation Plan, Rust Spoil Area (D-106), Y-12 
Plant, Oak Ridge, Tennessee, 16:19790 (R:US) 

RCRA Facility Investigation Plan, Tank 2064-U (S-205), Y-12 
Plant, Oak Ridge, Tennessee, 16:19808 (R;US) 

Ground Disposal 

DOE Land Disposal Restrictions Strategy Report for Radioac- 

tive Mixed Waste, 16:20344 (R;US) 
Separation Processes 

Magnetic separation of uranium from waste materials, 16:19706 

(R;US) 
Simulation 

Test plan for in situ vitrification engineering-scale test No. 7, 

16:19727 (R;US) 
Transport 

Future changes in the transporting of hazardous materials and 

wastes, 16:20385 (R;US) 
Waste Disposal 

Fluidized-bed technology for disposal of hospital waste: Meets 
state and EPA regulations, 16:21558 (RA;US) 

No-migration variance petition for the Waste Isolation Pilot 
Plant, 16:19814 (R;US) 

No-migration variance petition for the Waste Isolation Pilot 
Plant, 16:19811 (R;US) 

Waste Management 

Basic research needs for management and disposal of DOE 
wastes, 16:19713 (R;US) 

Evaluation and comparison of selected household hazardous 
waste collection facilities: Energy Task Force of the Urban 
Consortium for Technology Initiatives, 16:20647 (R;US) 

The nation’s first Consortium to address waste management is- 
sues, 16:19720 (R;US) 

Waste Processing 

Destruction of mixed and hazardous wastes in molten salt me- 
dia, 16:19784 (RA;US) 

Separation of uranium trom mixed soild wastes, 16:19789 (R;US) 

Thermal processes evaluation for RWMC wastes, 16:19725 
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Water-jet-assisted mechanized oil shale mining technology de- 

velopment, 16:19631 (RA;US) 
HEALTH HAZARDS 

See also RADIATION HAZARDS 

Chemical exposure evaluation in the multimedia environmental 
pollutant assessment system (MEPAS), 16:21587 (RA;US) 

Communicating with the public about environmental health 
risks: A case study of waste-to-energy, 16:20656 (R;US) 

Health assessments and other activities of the Agency for Toxic 
Substances and Disease Registry (ATSDR), 16:21827 (R;US) 

Implementation of Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) Health Authority 
by the Agency for Toxic Substances and Disease Registry, 
16:21799 (RA;US) 

HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART 

See also MYOCARDIUM 

Radionuclide generator for heart studies: 
16:21123 (RA;US) 

HEAT 

Heat facility energy saving activities, 16:20496 (IA;JP;in Japan- 

ese) 
HEAT ENGINES 

See aiso INTERNAL COMBUSTION ENGINES 

Heat Engines Program: Fiscal year 1991 summary program 
plan, 16:19535 (R;US) 

HEAT EXCHANGERS 

See also RADIATORS 
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Advanced ceramic heat exchanger for high-efficiency, coal- 
burning gas turbines: Ceramic heat exchanger for indirect 
coal firing, 16:19531 (RA;US) 

Challenge to 10% reduction of solvent recovery pliant energy, 
16:20545 (IA;JP;in Japanese) 

Downhole heat exchanger wellbore/aquifer interaction research 
and worldwide utilization, 16:19933 (RA;US) 

Fluidelastic instability of loosely supported tubes, 16:21054 
(R;US) 

Measures for steam reduction through waste heat recovery, 
16:20516 (IA;JP;in Japanese) 

Reduction in power consumption in power plant by chemically 
cleaning water coolers, 16:20622 (IA;JP;In Japanese) 

Resources saving activity for plant service water, 16:20548 
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The effect of static mixers on flow, heat transition and pressure 
loss in tube heat exchangers, 16:21059 (1;DE;in German) 

HEAT PUMPS 

See aiso GROUND SOURCE HEAT PUMPS 

Minority participation in new energy technologies: A case exam- 
ple of electric heat pumps, 16:20325 (RA;US) 

New industrial heat pump applications to cheese production: 
Phase 1, Final report, 16:20472 (R;US) 

HEAT RECOVERY 

Elevation of CDQ coke treatment capacity, 16:20511 (IA;JP;In 
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Improved heat recovery by changing condenser material, 
16:20555 (IA;JP;in Japanese) 

Measures for steam reduction through waste heat recovery, 
16:20516 (IA;JP;in Japanese) 

HEAT SOURCES (RADIOISOTOPE) 

See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE DEVICES 

See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 

See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 

See also RADIANT HEAT TRANSFER 

THERMAL CONDUCTION 

A computer code for three-dimensional transient hydrothermal 
analysis: Tempest, 16:21056 (RA;US) 

Models for heat transport through assemblies of uniforrn- 
diameter hollow spheres, 16:21064 (R;US) 
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HEAT TRANSMISSION 
See HEAT TRANSFER 
HEAT TREATMENTS 
Development of high-efficiency scrap preheating system in elec- 
tric furnace, 16:20505 (IA;JP;In Japanese) 
Saving energy in heat treatment process, 16:20715 (IA;JP;In 
Japanese) 
HEATED EFFLUENTS 
See THERMAL EFFLUENTS 
HEATERS 
See also AIR HEATERS 
FEEDWATER HEATERS 
RADIANT HEATERS 
Electric power reduction by improved control method of heater for 
resin moul extruding machine, 16:20589 (IA;JP;In Japanese) 
HEATING RATE 
Reduction of heat for carbonization by improving fuel and gas 
changeover system of coke oven, 16:20575 (IA;JP;in Japan- 
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HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
Heating control, 16:20448 (IA;DE;In German) 
Improvement of tank heating system, 16:20560 (IA;JP;In Japan- 
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HEAVY ION ACCELERATORS 
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HHIRF ACCELERATOR 
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3d and 1,2 particle simulation of beams for heavy ion fusion: the 
WARP code, 16:22299 (R;US) 
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ARGON 40 REACTIONS 
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DEEP INELASTIC HEAVY ION REACTIONS 
GOLD 197 REACTIONS 
LITHIUM 11 REACTIONS 
NITROGEN 14 REACTIONS 
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Dynamical behavior of excited hadronic matter: Progress report, 
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Equilibrium charge fraction of ions of Z=4-92 (0.02-6 MeV/u) 
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16:21979 (R;JP) 
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(R;HU) 
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alternating gradient synchrotron, 16:21975 (RA:FR;In French) 
The heavy ion therapy project at GSI, 16:21668 (R;DE) 
HEAVY OILS 
See PETROLEUM 
HELA CELLS 
Effect of low dose irradiation on the transition kinetics of tumor 
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HELAC 
See LINEAR ACCELERATORS 
HELICOPTERS 
Effectiveness of tiltrotor support to ground combat, 16:21498 
(R;US) 
HELIOTRON 
Control of the magnetic configuration in the Heliotron-E device, 
16:22289 (R;JP) 
HELIUM 
A helium venting model for a SSC half cell, 16:21366 (R;US) 
Atomic physics of strongly correlated systems: Progress report 
March 1, 1990—March 31, 1991, 16:21864 (R;US) 
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Coulomb focusing and “path” interference of autoionizing elec- 
trons produced in 10 keV He* + He collisions. 16:21879 (R;US) 
The fall of charged particles under gravity: a study of experi- 
mental problems, 16:22142 (R;AU) 
HELIUM IONS 
Collisional processes of interest in MFE plasma research: An- 
nual report, June 1, 1990—May 31. 1991, 16:22158 (R:US) 
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Actinomycete enzymes and activities involved in straw sacchari- 
fication, 16:19870 (R;LU) 
HEMOGLOBIN 
See also METHEMOGLOBIN 
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hematological factors, 16:21757 (IA;SU;In Russian) 
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Design, construction and beam tests of the high resolution ura- 
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calorimeter, 16:21412 (R;DE) 
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See GENETICS 
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Large break loss-of-coolant accident analyses for the High Flux 
Isotope Reactor, 16:20148 (RA:CA) 
New irradiation facilities in the Oak Ridge High Flux Isotope Re- 
actor (HFIR), 16:20201 (RA:CA) 
Risk and safety analysis in support of the operation at the High 
Fiux Isotope Reactor at oak ridge, 16:20137 (RA;CA) 
HFR REACTOR 
In-service inspection at the High Flux Reactor (HFR) petten, 
purpose, methods and evaluation, 16:20202 (RA:CA) 
Upgrading activities for the HFR Petten, 16:20163 (RA;CA) 
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Electrical and photomechanical effects of plastic deformation of 
mercuric iodide, 16:20909 (R;US) 
HHIRF 
See HHIRF ACCELERATOR 
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Physics Division progress report for period ending September 
30, 1990, 16:21980 (R;US) 
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(R;US) 
HIFAR REACTOR 
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16:20155 (RA;CA) 
HIGGS BOSONS 
H°->2*2- Detection at the HLC, 16:21934 (R;NL) 
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SDC detector, 16:21913 (R;US) 
HIGH ENERGY PHYSICS 
Building a mass storage system for physics applications, 
16:21889 (R;US) 
Gif 88, 16:21888 (R:FR;In French) 
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tivities, July 1, 1990—-December 31, 1990, 16:21886 (R;US) 
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30, 1990, 16:21980 (R;US) 
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HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
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See HFIR REACTOR 
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See HFR REACTOR 


HIGH-FREQUENCY HEATING 
See also ECR HEATING 
LOWER HYBRID HEATING 
Confinement scaling studies of rf- and neutral-beam heated cur- 
rentless heliotron E plasmas, 16:22218 (R;JP) 


HIGH-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Disposal 

Analysis of heat and mass transport processes near an em- 
placed nuclear waste canister: Final report, 16:19774 (R;US) 

Container material selection, modeling and testing, 16:19773 
(R;US) 

Design and construction issues associated with sealing of a 
repository in salt, 16:19718 (R;US) 

Immersion studies on candidate ‘container alloys for the Tuff 
Repository, 16:19737 (R;US) 

No-migration variance petition for the Waste Isolation Pilot 
Plant, 16:19814 (R;US) 

No-migration variance petition for the Waste Isolation Pilot 
Plant, 16:19811 (R;:US) 

Radioactive Waste Management 

1990 OCRWM Bulletin compilation and index, 16:19716 (R;US) 

The standard contract's Delivery Commitment Schedule pro- 
cess, 16:19749 (R;US) 

Third report to the US Congress and the US Secretary of En- 
ergy (CONTAINS GLOSSARY), 16:19740 (R;US) 


Radioactive Waste Processing 
16:19748 (PA;US) 
Laboratory characterization and vitrification of Hanford radioac- 
tive high-level waste, 16:19764 (R;US) 
Radioactive Waste Storage 
Sequential separation of actinide elements from highly radioac- 
tive Hanford waste by ion exchange methods, 16:20921 (R;US) 
Transmutation 


Nuclear physics information needed for accelerator driven trans- 
mutation of nuclear waste, 16:19734 (R;US) 


Underground Disposal 

“~r/*Ar laster fusion and K-Ar ages from Lathrop Wells, 
Nevada, and Cima, California: The age of the latest volcanic 
activity in the Yucca Mountain area, 16:21831 (R;US) 

Actinide transport in Topopah Spring Tuff: Pore size, particle 
size, and diffusion, 16:19776 (R;US) 

An electrochemical approach to predicting corrosion perfor- 
mance of container materials (Yucca Mountain Project), 
16:19780 (R;US) 

Close-range geophotogrammetric mapping of trench walls using 
mulkti-model stereo restitution software, 16:21832 (R;US) 

Controlling the description of a high-level radioactive waste iso- 
lation system, 16:19758 (R;US) 

Critical assessment of seismic and geomechanics literature re- 
lated to a high-level nuclear waste underground repository, 
16:19736 (R;US) 

Determination of equivalent thermal loadings as a function of 
waste age and burnup: Yucca Mountain Site Characterization 
Project, 16:19768 (R;US) 

Flow and transport around a noncontinuous horizontal layer at 
Yucca Mountain, 16:19750 (R;US) 

Gaseous release of carbon-14: Why the high level waste regu- 
lations should be changed, 16:19778 (R;US) 

information Services Directory, 16:19715 (R;US) 

Release and transport of gaseous C-14 from a nuclear waste 
repository in an unsaturated medium, 16:19735 (R;US) 

Soil survey of Yucca Mountain study area, Nye County, Nevada, 
16:19739 (R;US) 

Spent fuel waste form characteristics: Grain and fragment size 
Statistical dependence for dissolution response (Yucca Moun- 
tain Project), 16:19779 (R;US) 

Status of US program for disposal of spent nuclear fuel, 
16:19763 (R;US) 

The Joint Empirical Model—an equivalent continuum model for 
jointed rock masses: Yucca Mountain Site Characterization 
Project (Yucca Mountain Project), 16:19769 (R;US) 


HORIZONTAL AXIS TURBINES 


Third report to the US Congress and the US Secretary of En- 
ergy (CONTAINS GLOSSARY), 16:19740 (R;US) 

Unsaturated flow through a variable aperture fracture in 
Topopah Spring welded tuff, 16:19762 (R;US) 

Yucca Mountain Site Characterization Project Bibliography, 
July-December 1990: An update: Supplement 2, Addendum 
2, 16:19714 (R;US) 

Vitrification 

Fabrication, characterization, and evaluation of a fully radioac- 
tive glass using commercial nuclear waste from the West 
Valley Demonstration Project, 16:19759 (R;US) 

Laboratory characterization and vitrification of Hanford radioac- 
tive high-level waste, 16:19764 (R;US) 

HIGH-TC SUPERCONDUCTORS 

16:20813 (PA;US) 

16:20812 (PA;US) 

16:21100 (PA;US) 

Ab initio cluster studies of LagCuO,, 16:22101 (R;US) 

Effect of size and geometry on levitation force measurements 
between permanent magnets and high-temperature super- 
conductors, 16:20751 (R;US) 

Growth of high T-superconducting thin films for microwave ap- 
plications, 16:20807 (R;US) 

High-T- thin-film microelectronics, 16:21095 (R;US) 

interlayer pairing and c-axis versus ab-plane gap anisotropy in 
high T-superconductors, 16:22097 (R;US) 

Kosterlitz-Thouless-like behavior over extended ranges 
of temperature and layer thickness in _ crystalline 
YBa2Cu307_,/PrBa2Cu307_, superlattices, 16:20829 (R;US) 

Strongly interacting fermion systems: Progress report, 1990- 
1991, 16:22099 (R;US) 

HIGH-VOLTAGE PULSE GENERATORS 
Module of pulse supply system with power magnetic compres- 
sion, 16:21283 (RA;SU;In Russian) 

HIRFL 

See HIRFL CYCLOTRON 
HIRFL CYCLOTRON 

Heavy ion program at IMP, 16:21129 (RA;SU) 
HITREX-2 REACTOR 

See ZERO POWER REACTORS 
HOG FUEL 

See WOOD WASTES 
HOGER ONDERWWS REACTOR 

See HOR REACTOR 
HOLES 

Electrical and photomechanical effects of plastic deformation of 

mercuric iodide, 16:20909 (R;US) 
HOLIFIELD HEAVY ION RESEARCH FACILITY 
See HHIRF ACCELERATOR 
HOLMIUM 165 TARGET 

Hot zone evolution and pre-equilibrium emission in interactions 

between nuclei, 16:22030 (R;DK) 
HOMOPOLAR GENERATORS 

Development of a current collection loss management system 
for SDI homopolar power supplies: Final report, September 
29, 1986—September 30, 1990, 16:21519 (R;US) 


‘HOMOPOLAR MACHINES 


See HOMOPOLAR GENERATORS 
HOR REACTOR 
Protection system for minimizing the consequences of a flow 
incident at a pool-type research reactor, 16:20088 
(RA;CA) 

Radiological consequences of a postulated cooling channel 
blockage incident at a pool-type research reactor, 16:20133 
(RA;CA) 

HORDEUM 
See BARLEY 
HORIZONTAL AXIS TURBINES 

New airfoils for wind industry: Improves longevity and perfor- 
mance, 16:19940 (RA;US) 

Preliminary study on measurement of pressures and velocities 
on a rotating HAWT blade, 16:19942 (R;NL) 

Proposal for an aerodynamic test facility at ECN, 16:19943 
(R;NL;in Dutch) 


ERA Vol.16,No.8 651 





HORIZONTAL AXIS TURBINES 


Regulations for the type-certification of wind turbines: Technical 
criteria: Preliminary draft of NEN 6096/2, version 1.0, 26 
November 1990, 16:19938 (R;NL) 

HORMONES 

Diagnosis and management of endocrine gland neoplasms, 

16:21679 (R;US) 
HOSPITALS 

Fluidized-bed technology for disposal of hospital waste: Meets 

state and EPA regulations, 16:21558 (RA;US) 
HOT GAS CLEANUP 

CO. removal in IGCC power plants equipped with a hot gas 
cleanup system, 16:19513 (R;NL;In Dutch) 

Coal-Based Gas Stream Cleanup Program: Fiscal Year 1991 
Summary Program Plan, 16:19440 (R;US) 

Performance of a 22Cr-20Ni-18Co-Fe alloy for service to 
870°C, 16:20684 (R;US) 

HOT-DRY-ROCK SYSTEMS 

Hot dry rock heat mining: An alternative energy progress report, 

16:19935 (R;US) 
HOUSEHOLDS 

A formal approach to analyzing the household-sector fuel transi- 
tion: The case of Zimbabwe, 16:20314 (RA;US) 

An analysis of energy efficiency patterns by family life cycle 
stage, 16:20321 (RA;US) 

Effects of energy savings on household expenditures of low- 
income weatherization program participants, 16:20303 
(RA;US) 

Energy consumption, appliance holding, housing, and demo- 
graphic characteristics of target groups in the PG & E service 
territory, 16:20311 (RA;US) 

Energy efficiency in rental housing, 16:20327 (RA;US) 

Preliminary findings on thermal performance of zone heating in 
low-income househokis with payment troubled utility cus- 
tomers, 16:20305 (RA;US) 

Racial and demographic differences in household travel and fuel 
purchase behavior, 16:20316 (RA;US) 

Review of the residential energy consumption surveys and a 
comparison of energy consumption and expenditure patterns 
between elderly and non-elderly households, 16:20320 
(RA;US) 

The socioeconomic bases of energy policy: 
hok/institutional approach, 16:20295 (RA;US) 

HOUSES 

Codes vs marketing: How far have they advanced home con- 
struction practices in the Pacific Northwest?, 16:20432 (R;US) 

Project radon final report, 16:21590 (R;SE;in Swedish) 

HTO 
See TRITIUM COMPOUNDS 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN CELLS 
See ANIMAL CELLS 


HUMAN FACTORS 

Human factors analyses of nuclear power plant incidents: Re- 
port on the analyses performed in 1989, 16:20237 (R;JP;in 
Japanese) 

Human factors analysis of plans and procedures, 16:22329 
(R;US) 

HUMAN POPULATIONS 
See also A-BOMB SURVIVORS 
MINORITY GROUPS 

Deposition and removal of radioactive substances in an urban 
area, 16:21790 (1;DK) 

Fission product iodine during early Hanford-Site operations: Its 
production and behavior during fuel processing, off-gas treat- 
ment and release to the atmosphere, 16:19802 (R;US) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, 16:21575 (R;US) 

Reconstruction of dose equivalent to the public on University of 
California, Davis, property from the ©Co Irradiator Facility, 
16:21703 (R;US) 

Stochastic model for estimating personal exposures in contami- 
nated buildings at Superfund sites, 16:21812 (R;US) 


A house- 


652 ERA Vol. 16, No. 8 


Summary of literature review of risk communication: Hanford 
Environmental Dose Reconstruction Project, 16:19823 (R;US) 

The Hanford Environmental Dose Reconstruction Project: 
Overview, 16:21800 (RA;US) 

HUMANS 
See HUMAN POPULATIONS 
HYBRID ELECTRIC-POWERED VEHICLES 

Electric and hybrid vehicles program: 14th annual report to 

Congress for FY 1990, 16:20665 (R;US) 
HYDRAULIC EQUIPMENT 

Energy saving and improvement activities in improving hydraulic 
mechanism in centrifugal casting machine, 16:20498 (IA;JP;in 
Japanese) 

Energy saving by changing hydraulically driven injection mok- 
ing machine into electric motor driven, 16:20492 (IA;JP;In 
Japanese) 

HYDRAULIC FLUIDS 
Reduction of hydraulic fluid consumption, 16:20605 (IA;JP;In 
Japanese) 
HYDRAULIC RAMS 
See PUMPS 
HYDRAULIC TURBINES 
Hydraulic waste energy recovery: A technical report, 16:20650 
(R;US) 
HYDROCARBONS 
See also ALKANES 
ALKENES 
ALKYNES 
ANTHRACENE 
BENZOPYRENE 
FLUORENE 
NAPHTHALENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
STYRENE 
TETRALIN 
16:19594 (PA:CA;In French) 
HYDROCHLORIC ACID 

16:19503 (PA;US) 

Aqueous corrosion characteristics and corrosion-related cracking 
susceptibilities of Fe3Al-type iron aluminides, 16:20733 (R;US) 

HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMICS 

See also MAGNETOHYDRODYNAMICS 

A computer code for three-dimensional transient hydrothermal 
analysis: Tempest, 16:21056 (RA;US) 

MESA: A 3-D Eulerian hydrocode for penetration mechanics 
studies, 16:21071 (R;US) 

HYDROELECTRIC POWER 

Environmental impacts on increased hydorelectric development 

at existing dams, 16:19891 (R;US) 
HYDROELECTRIC POWER PLANTS 

Electric power monthly, April 1991, 16:20392 (R;US) 

Power system dispatch, 16:20271 (RA;US) 

Smolt monitoring at the head of Lower Granite Reservoir and 
Lower Granite Dam: Annual report, 1990, 16:19886 (R;US) 

Umatilla Basin Habitat Improvement Project: Annual report, 
1990, 16:19888 (R;US) 

HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID 

The effect of fluoride gases on cylinder valve corrosion, 

16:20721 (R;US) 
HYDROGEN 

Bioconversion of coal-derived synthesis gas to liquid fuels: 
Quarterly technical report, December 1, 1990—February 28, 
1991, 16:19471 (R;US) 

COz removal in IGCC power plants equipped with a hot gas 
cleanup system, 16:19513 (R;NL;In Dutch) 

Collisional processes of interest in MFE plasma research: An- 
nual report, June 1, 1990—May 31, 1991, 16:22158 (R;US) 

Contribution of the individual discrete levels to the Lamb shift in 
hydrogenic atoms, 16:21868 (R;XA) 





Dendritic surface morphology of palladium hydride produced by 
electrolytic deposition, 16:20749 (R:AU) 

Hydrogen consumption during moving-bed hydroretorting of raw 
and beneficiated eastern oil shales, 16:19638 (RA;US) 

Hydrogen reactions with dangling bonds in Si and Si-SiOz2 struc- 
tures, 16:21003 (R;US) 

Low cost hydrogen/novel membrane technology for hydrogen 
separation from synthesis gas: Final report, 16:19859 (R:US) 

Measurement of intensity-dependent rates of above-threshold 
ionization (ATI) of atomic hydrogen at 248 nm, 16:21874 (R;US) 

HYDROGEN 1 MINUS BEAMS 

Experiment on H~ ions acceleration in the IAEh cyclotron, 
16:21158 (RA;SU;In Russian) 

H- temperature measurements by a slit diagnostic technique, 
16:21301 (R;US) 

Initial operating experience and recent development on the TRI- 
UMF optically pumped polarized H~ ion source, 16:21217 
(R;CA) 

Optical pumping of the polarized H~ ion source at LAMPF, 
16:21307 (R;US) 

HYDROGEN 1 TARGET 
Exchange currents in the radiative capture of thermal neutrons 
by protons and deuterons, 16:21984 (1;NL) 

HYDROGEN 2 

See DEUTERIUM 
HYDROGEN 3 

See TRITIUM 
HYDROGEN CHLORIDES 

See HYDROCHLORIC ACID 
HYDROGEN DONOR REACTIONS 

See HYDROGEN TRANSFER 
HYDROGEN FLUORIDES 

See HYDROFLUORIC ACID 
HYDROGEN FUELS 

Enhancing atom densities in solid hydrogen by isotopic substitu- 
tion, 16:21006 (R;US) 

HYDROGEN GENERATORS 

Production of hydrogen with the Na/NaH-process, 16:19857 
(RA;US) 

HYDROGEN HYDROXIDES 

See WATER 

HYDROGEN IONS 1 MINUS 

Hydrogen negative ion in an intense high-frequency electromag- 
netic field, 16:21872 (IA;SU;In Russian) 

State of H~ source development, 16:21314 (R;US) 

HYDROGEN MINUS 1 BEAMS 
See HYDROGEN 1 MINUS BEAMS 
HYDROGEN PEROXIDE 

Free-radical reactions in cloudwater: The role of transition met- 
als in hydrogen peroxide production and destruction, 
16:21546 (R;US) 

HYDROGEN PRODUCTION 

Objective, summary of activities 1988, program plan 1989, 
16:19849 (RA;US) 

Production of hydrogen with the Na/NaH-process, 16:19857 
(RA;US) 

[A novel electrochemical cell concept for water vapor electroly- 
sis at intermediate temperatures], 16:19856 (RA;US) 

[Basis technologies for water vapor electrolysis using solid oxide 
electrolytes], 16:19853 (RA;US) 

[Development of components for the advanced alkaline water 
electrolyser], 16:19851 (RA;US) 

[Evaluation of separator materials and of electrocatalysts for hy- 
drogen production], 16:19850 (RA;US) 

[High efficiency solid polymer electrolyte water electrolysers op- 
erating at high current], 16:19852 (RA;US) 

[Production of hydrogen from the electrolysis of water at ele- 
vated temperatures], 16:19854 (RA;US) 

[Production of hydrogen from the electrolysis of water at ele- 
vated temperatures], 16:19855 (RA;US) 

[The development of a practical photoelectrolysis system], 
16:19858 (RA;US) 

HYDROGEN SULFATES 

See SULFURIC ACID 


IMAGE PROCESSING 


HYDROGEN SULFIDES 
Liquid phase methanol LaPorte process development unit: 
Modification. operation, and support studies: Task 3.8, Cata- 
lyst poisons field demonstration, 16:19469 (R:US) 
Removal of hydrogen sulfides from biogas: Application of iron 
compounds. 1, 16:19872 (1;DK;in Danish) 
HYDROGEN TRANSFER 
A theoretical and experimental study of unimolecular and 
biomolecular radical hydrogen transfer reactions, 16:19484 
(R;US) 
HYDROXYL IONS 
See ANIONS 
HYPERCUBE COMPUTERS 
A comparison of the architecture and performance of two paral- 
lel file systems, 16:22335 (R;US) 
Hydrocode development on the nCUBE and the connection ma- 
chine hypercubes, 16:22367 (R;US) 
Performance of the Intel iPSC/860 and Ncube 6400 hyper- 
cubes, 16:22355 (R;US) 
HYPERFRAGMENTS 
See HYPERNUCLE! 
HYPERNUCLE! 
The weak decay of hyperons and hypernuclei, 16:21917 (R;US) 
HYPERONS 
See also SIGMA BARYONS 
Hyperon-antihyperon production at LEAR, 16:21898 (R;US) 
The weak decay of hyperons and hypernuciei, 16:21917 (R:US) 
HYTORT PROCESS 
Economics of HYTORT processing for six eastern oil shales, 
16:19636 (RA;US) 
Hydrogen consumption during moving-bed hydroretorting of raw 
and beneficiated eastern oil shales, 16:19638 (RA;US) 


I-BEAM TYPE REACTORS 
See iON BEAM FUSION REACTORS 
IAEA 

IAEA decadal activities in the field of radioactive gaseous waste 
management, 16:20243 (RA;US) 

Nuclear data for applied purposes and the IAEA nuclear data 
section activity, 16:22385 (IA;SU;In Russian) 

Reviewing operational experience feedback: Supplementary 
guidance and reference material for IAEA Operational Safety 
Review Teams (OSARTs), 16:22324 (R;XA) 

IAN-R1 REACTOR 

Modification of the IAN-R1 reactor, 16:20166 (RA;CA;in Spanish) 
ICE 

Commentary on sea ice feedback, 16:21544 (RA;US) 

Sea ice response to global climatic change, 16:21543 (RA;US) 
IDAHO ADVANCED TEST REACTOR 

See ATR REACTOR 
IDAHO NATIONAL ENGINEERING LABORATORY 

In situ vitrification: Application to buried waste, 16:19724 (R;US) 

Nonradiological liquid-effluent monitoring program: FY 1990 an- 
nual report, 16:21630 (R;US) 

Phase 1: ISOCELL demonstration test performance review, 
16:19726 (R;US) 

Report on the Best Available Technology (BAT) for the treatment 
of the INEL Central Laundry and Respirator Facility (CFA- 
617), 16:19722 (R;US) 

Thermal processes evaluation for RWMC wastes, 16:19725 
(R;US) 

IGNITION SYSTEMS 

16:21502 (PA;US) 
IGT WASTE PROCESS 

See BIOGAS PROCESS 
ILLUMINATION SYSTEMS 

See LIGHTING SYSTEMS 
IMAGE PROCESSING 

Close-range geophotogrammetric mapping of trench walls using 
multi-mode! stereo restitution software, 16:21832 (R;US) 
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IMAGE PROCESSING 


The linogram algorithm and direct fourier method with lino- 

grams, 16:22373 (R:SE) 
IMIDES 

Low cost hydrogen/novel membrane technology for hydrogen 

separation from synthesis gas: Final report, 16:19859 (R;US) 
IMPACT FUSION DRIVERS 

High repetition rate pulser concepts for a recirculating linac HIF 

driver. 16:22296 (R:US) 
IMPACT PARAMETER 

Strong impact parameter dependence of pre-equilibrium particle 
emission in nucleus-nucleus reactions at intermediate ener- 
gies, 16:21992 (R;FR) 

IMPACT SHOCK 
MESA: A 3-D Eulerian hydrocode for penetration mechanics 
studies. 16:21071 (R;US) 
IMPERFECTIONS 
See DEFECTS 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPURITIES 

See also PLASMA IMPURITIES 

Energy saving measures-for insoluble impurity treatment equip- 
ment, 16:20537 (IA;JP;In Japanese) 

IN CORE INSTRUMENTS 

Nuclear instrument engineering: Scientific-technical collection, 

16:20099 (1;SU;In Russian) 

IN-CORE FUEL MANAGEMENT 

See FUEL MANAGEMENT 
IN-SITU PROCESSING 

In situ vitrification: Application to buried waste, 16:19724 (R;US) 
INCANDESCENT LAMPS 

See LIGHT BULBS 
INCIDENTS 

See ACCIDENTS 
INCINERATION 

See COMBUSTION 
INCINERATORS 

Effective utilization of heat from incinerating brewer's grains and 
dehydrated sludge, 16:20510 (IA;JP;In Japanese) 

INCOLOY 800H 

Current activities in standardization of high-temperature, low- 
cycle-fatigue testing techniques in the United States, 
16:21073 (R;US) 

INCOMPRESSIBLE FLOW 

Effect of transpiration on hydromagnetic flow and heat transfer, 
16:21883 (R;XA) 

Non-propagating surface-wave solitons in an annular resonan- 
tor, 16:22076 (R;XA) 

Viscous and Joule heating effects on MHD free convection flow 
with variable plate temperature, 16:21062 (R;XA) 

INCONEL 718 

Current activities in standardization of high-temperature, low- 
cycle-fatigue testing techniques in the United States, 
16:21073 (R;US) 

Precipitation in Alloy 718 : A combined AEM and APFIM investi- 
gation, 16:20685 (R;US) 

INCREASING 
See AUGMENTATION 
INDIANA 

Geophysical investigations of the Western Ohio-indiana Region: 
Annual report, October 1989-September 1990, 16:21838 
(R;US) 

Stratigraphy and biostratigraphy of the Devonian-Mississippian 
black shales in west-central Kentucky and adjacent parts of 
Indiana and Tennessee, 16:19627 (RA:US) 

The Center Hill Metabentonite in the Chattanooga-New Albany 
shales of Tennessee, Kentucky and Indiana, 16:19628 (RA;US) 

INDIUM COMPLEXES 

Extracompliexes of substituted 
16:20954 (IA;SU;in Russian) 

Metallocomplexes of bromine-substituted phthalocyanine, 
16:20981 (IA;SU;In Russian) 

Structure-controlled synthesis of metallocomplexes of azome- 
thins and its analogs, 16:20942 (IA;SU;In Russian) 


metallophthalocyanines, 
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INDONESIA 
Indonesia: Asia-Pacific energy series. country report, 16:20400 
(R:US) 
Safety of the GA Siwabessy Multipurpose Reactor, 16:20117 
(RA:CA) 
INDOOR AIR POLLUTION 
Emissions from combustion sources, 16:21551 (RA;US) 
Health effects, 16:21550 (RA:US) 
Indoor air quality standards, 16:21555 (RA:US) 
Indoor concentrations, 16:21553 (RA;US) 
Models, 16:21556 (RA;US) 
Perspective for homeowners, 16:21557 (RA:US) 
INDUCTION FURNACES 
Energy saving in electric melting furnace, 16:20503 (IA;JP;In 
Japanese) 


INDUCTION LOGGING 
Magnetic induction and susceptibility logging: case of sedimen- 
tary formations interpretation for magnetostratigraphic 
applications, 16:19566 (R;FR:In French) 


INDUSTRIAL LAUNDRIES 
See LAUNDRIES 


INDUSTRIAL PLANTS 
See also CHEMICAL PLANTS 
-COAL GASIFICATION PLANTS 
COAL PREPARATION PLANTS 
OIL SHALE PROCESSING PLANTS 
PETROLEUM REFINERIES 
Energy saving by improvement of plant heating system, 
16:20606 (IA;JP;In Japanese) 
Energy saving effort by all members for airconditioning equip- 
ment, 16:20590 (IA;JP;In Japanese) 
Energy saving measure for painting equipment, 16:20597 
(IA;JP;In Japanese) 
Energy saving through participation by everyone.: One role for 
everyone and all are the leaders, 16:20583 (IA;JP:In Japanese) 
Introduction of energy saving system for addition! plant, 
16:20592 (IA;JP;In Japanese) 
Measure for energy saving for cooling water supply system, 
16:20596 (IA;JP;In Japanese) 
Steam loss reduction activities, 16:20571 (IA;JP;in Japanese) 


INDUSTRIAL SECTOR 
See INDUSTRY 


INDUSTRY 
See also AGRICULTURE 
COAL INDUSTRY 
CONSTRUCTION INDUSTRY 
ELECTRIC POWER INDUSTRY 
FOOD INDUSTRY 
GLASS INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
OIL SAND INDUSTRY 
PETROLEUM INDUSTRY 
TEXTILE INDUSTRY 
Enterprise modeling for the focused electronics factory, 
16:21040 (R;US) 
Industrial heat and power: A thermodynamic calculations 
model, 16:20473 (R;NL;in Dutch) 
Manufacturing energy consumption survey: Consumption of en- 
ergy 1988 (Contains Glossary), 16:20399 (R;US) 
INERTIAL CONFINEMENT 
Review of the Department of Energy's Inertial Confinement Fu- 
sion Program, 16:21510 (R;US) 
Second Review of the Department of Energy's Inertial Confine- 
ment Fusion Program: Final report, 16:22238 (R;US) 
INFLATIONARY UNIVERSE 
Physics at the Planck scale, 16:21966 (R;US) 
INFORMATION RETRIEVAL 
Modal functions. Properties and application for simulation of 
subject regions, 16:22386 (IA;SU;in Russian) 
INFORMATION SYSTEMS 
A framework for data and information, 16:22377 (R;US) 





A minority research and education information service: Annual 
status report, January 1991-September 1991, 16:22382 
(R;US) 

A minority research and education information service: Design, 
develop, pilot test and implement on-line access for HBCUs 
and government agencies: Progress report, 16:20361 (R;US) 

Office of Scientific and Technical Information: Products and ser- 
vices, 16:20329 (RA;US) 

Ontario Hydro nuclear generation division information systems 
at Darlington NGS, 16:20007 (IA;CA) 

INGESTION 

Stochastic model for estimating personal exposures in contami- 

nated buildings at Supertund sites, 16:21812 (R;US) 
INHALATION 
Stochastic model for estimating personal exposures in contami- 
nated buildings at Supertund sites, 16:21812 (R;US) 
INHALATION EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
INHOMOGENEOUS PLASMA 

Dynamics of magnetic field penetration into a magnetized 
plasma, 16:22199 (IA;SU;In Russian) 

Theory of field line resonances of standing shear Alfven waves in 
three-dimensional inhomogeneous plasmas, 16:22224 (R;US) 

Thermonuclear reactions rate in an inhomogeneous nonstation- 
ary plasma, 16:22269 (IA;SU;In Russian) 

INJECTION 

Improvement of gasoline injection process of inspection of two- 
wheeled vehicles, 16:20609 (IA;JP;ln Japanese) 

Use of proper solvent injection quantity for lubricant manufactur- 
ing unit, 16:20562 (IA;JP;in Japanese) 

INJECTION (BEAMS) 
See BEAM INJECTION 
INSECTS 

Influence of irradiated rice in the longevity and reproduction of 
Sitophilus oryzae (L., 1763) (Col., Curculionidae), 16:21696 
(|;BR;In Portuguese) 

Spalangia endius Walker (Hymenoptera, pteromalidae) progen 
in Musca domestica L. (Diptera, Muscidae) pupae irradiated 
with gamma rays of Co sup(60) exposed to the parasite in dif- 
terent stages of development, 16:21693 (1;BR;in Portuguese) 

INSPECTOR GENERAL (US DOE) 
See US DOE INSPECTOR GENERAL 
INSTABILITY 
See also PLASMA INSTABILITY 
RAYLEIGH-TAYLOR INSTABILITY 

Modified octupoles for damping coherent instabilities, 16:21340 
(R;US) 

INSTITUTO DE ASUNTOS NUCLEARES Ri 
See \IAN-R1 REACTOR 
INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULATING LIMITERS 

See LIMITERS 
INSULATION (ELECTRICAL) 

See ELECTRICAL INSULATION 
INSULATION (THERMAL) 

See THERMAL INSULATION 
INTEGRATED CIRCUITS 

16:21099 (PA:US) 

Evaluation of chip passivation and coatings using special 
purpose assembly test chips and porous silicon moisture de- 
tectors, 16:21114 (R:US) 

INTERACTING BOSON MODEL 
Dynamic shape transitions in the interacting boson model, 
16:22036 (R:AU) 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
INTERCHANGEABILITY 

Reduction of hot air furnace heat consumption rate, 16:20480 

(IA:JP:in Japanese) 
INTERCONNECTED POWER SYSTEMS 

Challenge to total power generation by new installation of No.2 

power generation equipment. 16:20552 (IA;JP:in Japanese) 


IODINE 131 


Example of gas turbine cogeneration system introduced to dye 

works, 16:20529 (IA;JP;ln Japanese) 
INTERFACES 

Characterization of crystalline interfaces by advanced electron 
microscopy: Summary, 16:20863 (R;US) 

Surface phases and their influence on metal-oxide interfaces: 
Progress report, 16:20705 (R;US) 

Surface, interface and thin-film magnetism: An overview, 
16:20865 (R;US) 

INTERFEROMETERS 

See also FABRY-PEROT INTERFEROMETER 

A microwave interferometer to measure particle and shock ve- 
locities simultaneously, 16:21517 (R;US) 

INTERMETALLIC COMPOUNDS 

Synthesis and properties of novel cluster phases: Progress re- 
port, 16:20929 (R;US) 

INTERNAL COMBUSTION ENGINES 

See also DIESEL ENGINES 

GAS TURBINE ENGINES 

16:20670 (PA;US) 

Experiences with Danish and other European natural gas fired 
engine systems, 16:19951 (1;DK;in Danish) 

Heat facility energy saving activities, 16:20496 (IA;JP;in Japan- 
ese) 

INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNAL CONVERSION 

Development of a 1 kW internal reforming MCFC stack, 
16:20424 (R;NL) 

INTERNATIONAL ATOMIC ENERGY AGENCY 

See IAEA 

INTERPOLATION 
Operational interpolation of data in triangular array, 16:22353 
(R;US) 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INVERSE SCATTERING PROBLEM 
Soliton on thin vortex filament, 16:22205 (R;JP) 
INVERTERS 

Energy saving by means of controiling rotation of sea water 
pump, 16:20628 (IA;JP:in Japanese) 

Total NWC power-up at NTT Shizuoka, 16:20631 (IA;JP;In 
Japanese) 

Use of inverter to reduce power consumed for room cooling, 
16:20632 (IA:JP;In Japanese) 

JODIDES 

See also MERCURY IODIDES 

Direct synthesis of complexes during silver oxidation in the 
DMSO-HX and DMSO-HX-ketone systems, 16:20987 
(IA:SU;In Russian) 

Effect of platinum (3) stabilization in crystal lattice of iodine 
derivatives of cis-diamminodithiocyanatopiatinum, 16:20960 
(IA:SU:In Russian) 

Peculiarities of oxidation of platinum iodide and bromide com- 
plexes, 16:20995 (IA:SU;in Russian) 

IODINE 

On the interaction of cobalt (3) dithiocarbamates with halogens, 

16:20992 (IA:SU;In Russian) 
IODINE 125 

Nuclear Medicine Program progress report for quarter ending 

December 31, 1990, 16:21678 (R:US) 
IODINE 129 

Fission product iodine during early Hanford-Site operations: Its 
production and behavior during fuel processing, off-gas treat- 
ment and release to the atmosphere, 16:19802 (R:US) 

Fiow and transport around a noncontinuous horizontal layer at 
Yucca Mountain, 16:19750 (R:US) 

IODINE 131 

A study of the effect of coatings operation on radioiodine remov- 
ing adsorbents. 16:20240 (RA:US) 

Fission product iodine during early Hanford-Site operations: Its 
production and behavior during fuel processing. off-gas treat- 
ment and release to the atmosphere. 16:19802 (R:US) 
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IODINE COMPLEXES 


IODINE COMPLEXES 

Direct synthesis of complexes during silver oxidation in the 
DMSO-HX and DMSO-HX-ketone systems, 16:20987 
(IA;SU;In Russian) 

IODINE IODIDES 
See IODINE 
IODINE ISOTOPES 
See also IODINE 125 
IODINE 129 
IODINE 131 

Protection of the thyroid against radioactive iodine. Prophylactic 
administration of potassium iodide in nuclear accidents, 
16:19828 (R;DE;in German) 

ION BEAM FUSION REACTORS 
Heavy ion beam and reactor chamber interface design, 
16:22297 (R;US) 
Progress in light ion fusion, 16:22293 (R;US) 
ION BEAM TARGETS 

Chamber propagation, 16:22301 (R;US) 
ION BEAM TYPE REACTORS 

See |ION BEAM FUSION REACTORS 
ION BEAMS 

See also HYDROGEN 1 MINUS BEAMS 

Method and computer codes for calculation of beam spin char- 
acteristics along a transport channel, 16:21172 (RA;SU;In 
Russian) 

‘Microbeam studies of the sensitivity of structures within living 
cells, 16:21807 (R;US) 

Radioactive beams and intense pulsed neutron beams: Re- 
search areas for Japanese/Canadian collaboration at JHP, 
16:21147 (R;CA) 

Radioactive beams with the HHIRF accelerators, 16:21153 
(R;US) 

To the problem on effect of waveguide high-frequency fields on 
ion beam radial motion, 16:21181 (RA;SU;In Russian) 

ION CLUSTERS 
See ION PAIRS 
ION EXCHANGE MATERIALS 
See also ORGANIC ION EXCHANGERS 
16:19748 (PA;US) 
1ON EXCHANGE MEMBRANES 
See ION EXCHANGE MATERIALS 
MEMBRANES 
ION PAIRS 

“Spontaneous” cluster decomposition in a quadrupole ion trap, 
16:20902 (R;US) 

1ON SOURCES 

See also PENNING ION SOURCES 

Measuring oxidation processes: Atomic oxygen flux monitor, 
16:21228 (RA:US) 

Operation of the optically pumped polarized H- source at 
LAMPF, 16:21306 (R;US) 

Optical pumping of the polarized H~ ion source at LAMPF, 
16:21307 (R;US) 

Optimization of an RF driven H~ ion source, 16:21312 (R;US) 

Plasma transport in a new cathodic arc ion source, theory and 
experiment, 16:20678 (R;US) 

Preliminary pertormance of the LBL AECR, 16:21317 (R;US) 

Proceedings of the international workshop on polarized ion 
sources and polarized gas jets, 16:21294 (R:JP) 

Production of a high proton yield beam in a semi-cylindrical 
plasma generator, 16:22271 (R:JP:in Japanese) 

State of H~ source development. 16:21314 (R;US) 

1ON-ATOM COLLISIONS 

Coulomb focusing and “path” interference of autoionizing elec- 
trons produced in 10 keV He~ + He collisions, 16:21879 (R:US) 

Formation of excited states in collision between carbon ions and 
argon atoms at intermediate velocity, 16:21876 (R:SE) 

1ON-DRAG ACCELERATORS 

See ELECTRON-RING ACCELERATORS 

IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONS 
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IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
See also FISSION CHAMBERS 
Contactless control of accelerated beam particle transverse dis- 
tribution, 16:21249 (RA;SU;In Russian) 
IONIZATION LOSS 
See ENERGY LOSSES 
IONS 
See also ANIONS 
CARBON IONS 
DEUTERIUM IONS 
FLUORINE IONS 
HEAVY IONS 
HELIUM IONS 
MULTICHARGED IONS 
OXYGEN IONS 
SILVER IONS 
Enhancement of mass resolution in the quadrupole ion trap via 
resonance ejection, 16:20901 (R;US) 
lon stability in pulse electron beams, 16:21171 (RA;SU;In Rus- 
sian) 
IRIDIUM 
Processing of tungsten alloys, 16:20416 (RA;US) 
IRIDIUM 175 
Contrasting behaviour of proton hg). and hy,,/2 bands in 
175,177,179.181}r interpreted in an intruder model, 16:21993 
(R;AU) 
IRIDIUM 177 
Contrasting behaviour of proton hg). and h,,;2 bands in 


175.177.178.181 |r interpreted in an intruder model, 16:21993 
(R;AU) 
IRIDIUM 179 

Contrasting behaviour of proton hg;2 and hy1;2 bands in 


175.177.178.181 interpreted in an intruder model, 16:21993 
(R;AU) 
IRIDIUM 181 
Contrasting behaviour of proton hg;2 and hy1;2 bands in 
175.177.178.181 |r interpreted in an intruder model, 16:21993 
(R;AU) 
IRIDIUM 192 
Nuclear Medicine Program progress report for quarter ending 
December 31, 1990, 16:21678 (R;US) 
Production of '8Au and '%2ir sources for cancer therapy, 
16:19842 (R;JP;In Japanese) 
IRIDIUM ALLOYS 
Processing of tungsten alloys, 16:20416 (RA;US) 
IRON 
16:19616 (PA;US) 
16:19482 (PA;US) 
Chemistry of aluminum and iron minerals in oil shales contain- 
ing pyrite, 16:19654 (RA;US) 
The DataShoP: A database of weak-shock constitutive data, 
16:20722 (R;US) 
IRON 54 TARGET 
Nuclear structure studies via neutron interactions: Progress re- 
port, 1 July 1990-30 June 1991, 16:21995 (R;US) 
IRON 56 TARGET 
5¢Fe and Ni resonance parameters, 16:21989 (R:US) 
Experimental and calculated excitation functions for discrete- 
line gamma-ray production due to 1-40 MeV neutron 
interactions with *®Fe, 16:21990 (R;US) 
International evaluation cooperation Task 1.1: Intercomparison 
of evaluated files for 5@Cr, 5°Fe, and 5®Ni, 16:21988 (R;US) 
IRON ALLOYS 
See also HAYNES 188 ALLOY 
IRON BASE ALLOYS 
An electrochemical approach to predicting corrosion pertor- 
mance of container materials (Yucca Mountain Project), 
16:19780 (R;US) 
Characterization of vacuum gas atomized Ni,Al powders al- 
loyed with iron and chromium, 16:20712 (R;US) 





Ductile iron aluminides: High-temperature strength and corro- 
sion resistance, 16:20701 (RA;US) 

Using thermite reduction process for rare earth iron alloys: Pro- 
cess cuts cost of materials for permanent magnets, 16:20700 
(RA;US) 

IRON BASE ALLOYS 
See also CAST IRON 
KOVAR 
STEELS 

Aqueous corrosion characteristics and corrosion-related cracking 
susceptibilities of Fe3Al-type iron aluminides, 16:20733 (R;US) 

Erosion studies on a Fe3Al-based iron aluminide and 1100 Al, 
16:20697 (R;US) 

Performance of a 22Cr-20Ni-18Co-Fe alloy for service to 
870°C, 16:20684 (R;US) 

Properties of large heats of Fe3Al-based alloys, 16:20734 (R;US) 

The relationship between microstructure and magnetic proper- 
ties in high-energy permanent magnets characterized by 
polytwinned structures: Progress report, 16:20707 (R;US) 

IRON COMPOUNDS 
See also |RON OXIDES 
IRON SULFIDES 

A rigid foam and a glass obtained by thermolysis of Fe(Ill) 
metaphosphate gel precipitate, 16:20849 (IA;BR) 

Liquid phase methanol LaPorte process development unit: 
Modification, operation, and support studies: Task 3.8, Cata- 
lyst poisons field demonstration, 16:19469 (R;US) 

IRON METEORITES 

Investigation of plessite in iron meterorites and laboratory Fe- 

Ni(P) alloys, 16:21852 (R;US) 
IRON OXIDES 

See also MAGNETITE 

Comparison of lime and iron oxide for high temperature sulfur 
removal: Technical progress report No. 5, December 1, 
1990—February 28, 1991, 16:19509 (R;US) 

Comparison of lime and iron oxide for high temperature sulfur 
removal: Technical progress report No. 3, June 1, 1990- 
August 31, 1990, 16:19507 (R;US) 

Comparison of lime and iron oxide for high temperature sulfur 
removal: Technical progress report No. 4, September 1, 
1990—November 30, 1990, 16:19508 (R;US) 

Defect clustering and related properties of oxides: Annual tech- 
nical progress report, June 1, 1990—May 31, 1991, 16:20769 
(R;US) 

Development of nanovolt-resolution x-ray diffraction using reso- 
nant nuclear scattering, 16:20695 (R;US) 

Rates of chemical reactions that fix the distribution of sulfur in 
processing eastern oil shale, 16:19653 (RA;US) 

Ruddlesden-Popper phases A,,;MnOs,,1: Structures and prop- 
erties, 16:20754 (R;US) 

Ultra-fine powders using glycine-nitrate combustion synthesis, 
16:20817 (R;US) 

IRON SULFIDES 

See also PYRITE 

Development of the chemical and electrochemical coal cleaning 
process: Fifth quarterly technical progress report, April 1, 
1989—June 30,1989, 16:19486 (R;US) 

IRRADIATION CAPSULES 

Test plan for coupon autoclave corrosion testing, 16:20199 (R;US) 
IRRADIATION CHANNELS 

See EXPERIMENTAL CHANNELS 
IRRADIATION PLANTS 

Codex general standard for irradiated foods and recommended 
international code of practice for the operation of radiation fa- 
cilities used for the treatment of foods: Codex alimentarius 
volume XV, 16:19836 (R;SY;In Arabic) 

IRRIGATION 
Ecological risk of aquatic habitat degradation, 16:21621 (R;US) 
IRT-SOFIA REACTOR 

Upgrading of the INT-2000 reactor in sofia (Bulgaria), 16:20179 

(RA;CA;In Russian) 
ISLAMABAD REACTOR PAKISTAN 
See PARR REACTOR 


JAPAN RESEARCH REACTOR-3 


ISOAMYLASE 
See AMYLASE 
ISOBARIC SPIN 
See ISOSPIN 
ISOCHRONOUS CYCLOTRONS 
See also HIRFL CYCLOTRON 
KVI CYCLOTRON 
KIEV CYCLOTRON 
TRIUMF CYCLOTRON 
IAEh after I.V. Kurchatov cyclotron pulse mode synchronization, 
16:21261 (RA;SU;in Russian) 
U-250 cyclotron complex for Bulgaria, 16:21132 (RA;SU;In Rus- 
sian) 
ISOLATED LOCATIONS 
See REMOTE AREAS 
ISOSPIN 
Isospin breaking in the neutron-proton system, 16:21907 (R;CA) 
ISOTOPES 
See also CHROMIUM ISOTOPES 
IODINE ISOTOPES 
RADIOISOTOPES 
SILICON ISOTOPES 
TIN ISOTOPES 
Alpha energy analysis software: improved isotope identification 
and activation calculations, 16:20073 (RA;US) 
ISOTOPIC SPIN 
See ISOSPIN 
ITALIAN TRIGA-MARK-li REACTOR 
See TRIGA-2-ROME REACTOR 
ITALY 
1989 Energy Report: Energy supply and demand in Italy and in 
the world, 16:20291 (R;IT;In italian) 
ITER TOKAMAK 
A consistency analysis on the tokamak reactor plasmas, 
16:22276 (R;JP) 
Helium processing for deuteriumVhelium burns in ITER's physics 
phase, 16:22232 (R;US) 
implications of TAE modes for the design of ITER, 16:22227 
(R;US) 
Light impurities radiation from the ITER divertor plasma, 
16:22192 (RA;FR) 
Safety considerations in next step fusion design and beyond, 
16:22248 (R;US) 
Stress analyses of ITER toroidal field coils under fault condi- 
tions, 16:22245 (R;NL) 
ITERATIVE METHODS 
See also FINITE DIFFERENCE METHOD 
Choosing processor array configuration by performance modeling 
for a highly parallel linear algebra algorithm, 16:22363 (R;US) 
Utilities for building and optimizing a computational graph for al- 
gorithmic decomposition, 16:22333 (R;US) 


J 


JAERI 
Annual report of the Japan Atomic Energy Research Institute, 
for fiscal 1989, 16:20065 (I;JP;in Japanese) 
JAILS 
See PUBLIC BUILDINGS 
JAPAN 
Air cleaning programs relating to the first Japanese commercial 
reprocessing plant, 16:19821 (RA;US) 
JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JAPAN RESEARCH REACTOR-1 
See JRR-1 REACTOR 
JAPAN RESEARCH REACTOR-2 
See JRR-2 REACTOR 
JAPAN RESEARCH REACTOR-3 
See JRR-3 REACTOR 
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JAPAN RESEARCH REACTOR-4 


JAPAN RESEARCH REACTOR-4 
See JRR-4 REACTOR 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JET ENGINE FUELS 
16:19480 (PA;US) 
JET MODEL 
Dijet mass resolution and compensating calorimetry, 16:21419 
(R;US) 
Jet results from CDF, 16:21901 (R;US) 
JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 
Modelling and experimental studies of impurity control in jet X- 
point configurations, 16:22190 (RA;FR) 
JETS 
Energy saving of air compressor, 16:20532 (IA;JP;In Japanese) 
Experiments and calculations of jet penetration in glass, 
16:21500 (R;US) 
Performance of multiple stream pulsed jet combustion systems, 
16:20662 (R;US) 
JFER REACTOR 
See JOYO REACTOR 
JMTR REACTOR 
Further data of silicide fuel for the LEU conversion of JMTR, 
16:20146 (RA;CA) 
JOB TRAINING 
See TRAINING 
JOSEPHSON JUNCTIONS 
Measurement accuracy of macroscopic quantum circuits with rf- 
biased Josephson junction arrays, 16:21115 (R:US) 
JOULE HEATING 
Marfes and detached plasmas on Tore Supra, 16:22189 (RA;FR) 
JOYO REACTOR 
JOYO modification program for demonstration tests of FBR in- 
novative technology development, 16:20161 (RA;CA) 
JRR-1 REACTOR 
The 33 years of research reactors in JAERI, 16:20196 (I;JP;In 
Japanese) 
JRR-2 REACTOR 
The 33 years of research reactors in JAERI, 16:20196 (I;JP;in 
Japanese) 
JRR-3 REACTOR 
JRR-3 cold neutron source facility H2-O2 explosion safety proof 
testing, 16:20135 (RA;CA) 
Safety design concept and analysis for the upgrading JRR-3, 
1€:20136 (RA;CA) 
The 33 years of research reactors in JAERI, 16:20196 (I;JP;in 
Japanese) 
JRR-4 REACTOR 
The 33 years of research reactors in JAERI, 16:20196 (I;JP;In 
Japanese) 
JT-60 REACTORS 
See JT-60 TOKAMAK 
JT-60 TOKAMAK 
lon temperature profile analysis of JT-60 plasma with ion tem- 
perature gradient mode, 16:22200 (R;JP) 
Local transport analysis of L-mode plasmas in JT-60 tokamak, 
16:22201 (R;JP) 
Present status of nuclear fusion research and development in 
JAERI, 1990, 16:22198 (1;JP;in Japanese) 
Simulation analysis of JT-60 pellet injection experiments, 
16:22272 (R;JP) 
JUNCTIONS (SEMICONDUCTOR) 
See SEMICONDUCTOR JUNCTIONS 


K 


K-25 PLANT 
See ORGDP 
KO1 
See KAONS NEUTRAL SHORT-LIVED 
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K02 
See KAONS NEUTRAL LONG-LIVED 
KAOLINITE 

Kinetic studies final quarterly report, 16:21841 (R:US) 

The dissolution kinetics of quartz and kaolinite in alkaline solu- 
tions, 16:20848 (R;FR;In French) 

KAONS 1 

See KAONS NEUTRAL SHORT-LIVED 
KAONS 2 

See KAONS NEUTRAL LONG-LIVED 
KAONS MINUS 

Physics at a phi-factory: CP and CPT violations in kaon decays, 

16:21903 (R;JP) 
KAONS NEUTRAL 
See also KAONS NEUTRAL LONG-LIVED 
KAONS NEUTRAL SHORT-LIVED 

Neutra! kaon and lambda production in electron-positron annihi- 

lation at 29 GeV and the Z boson resonance, 16:21906 (R;US) 
KAONS NEUTRAL LONG-LIVED 

Color enhancement in K, -> vy, 16:21921 (R;XA) 

Physics at a phi-factory: CP and CPT violations in kaon decays, 
16:21903 (R;JP) 

KAONS NEUTRAL SHORT-LIVED 

Physics at a phi-factory: CP and CPT violations in kaon decays, 

16:21903 (R;JP) 
KAONS PLUS 

Particle physics prospects for the KAON factory, 16:21908 (R;CA) 

Physics at a phi-factory: CP and CPT violations in kaon decays, 
16:21903 (R;JP) 

KAPPA-725 RESONANCES 
See MESONS 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KEK INTERS. STORAGE ACCELERATOR 
See TRISTAN STORAGE RINGS 
KEK SYNCHROTRON 
Discussion of participation possibilities at KEK, 16:21145 (R;CA) 
KEL-F 

Response of the polymers KEL-F, polysulfone, high density 
polyethylene and polymethylmethacrylate to shock loading 
and release from 0.3 to 2.4 GPa, 16:20880 (R;US) 

KENTUCKY 

Organic maturation of the Cleveland member of the Ohio Shale 
(eastern Kentucky), 16:19629 (RA:US) 

Revegetation of eastern oil shale at the Hope Creek Field Sta- 
tion, 16:19658 (RA;US) 

Stratigraphy and biostratigraphy of the Devonian-Mississippian 
black shales in west-central Kentucky and adjacent parts of 
Indiana and Tennessee, 16:19627 (RA;US) 

The Center Hill Metabentonite in the Chattanooga-New Albany 
shales of Tennessee, Kentucky and Indiana, 16:19628 (RA;US) 

KERNFORSCHUNGSZENTRUM KARLSRUHE 

Annual report 1990 of the Central Safety Department, 16:20371 
(R;DE;in German) 

Results of research and development activities in 1990 of the In- 
stitute for Neutron Physics and Reactor Technology, 
16:20372 (R:DE;in German) 

KEROGEN 

Organic geochemical and petrographic analysis of pure macer- 

als from the Ohio Shale, 16:19650 (RA;US) 
KHARKOV LINAC 

Multicharged ion linear accelerator has been put into operation, 
16:21133 (RA;SU;In Russian) 

Strong-focusing channel of the main section of the Kharkov 
heavy ion acceleration, 16:21134 (RA;SU;In Russian) 

KICKER MAGNETS 

Fast thyratron driver, 16:21341 (R;US) 

High voltage pulse cable and connector experience in the kicker 
systems at SLAC, 16:21328 (R;US) 

Prototype magnet designs and loss measurements for the dual 
frequency booster synchrotron for TRIUMF’s KAON factory, 
16:21379 (R;CA) 

KIEV CYCLOTRON 
U-24- Kiev isochronous cyclotron, 16:21131 (RA:SU;In Russian) 





KILNS 
AOSTRA underground mining for in situ recovery of bitumen 
(the underground test facility) and rotating kiln technology for 
processing mined oil sand and oil shale (The AOSTRA 
TACIUK Processor), 16:19634 (RA;US) 
Fuel saving of lime burning kiln, 16:20540 (IA;JP;In Japanese) 
KINKI UNIVERSITY UTR-10 REACTOR 
See UTR-10-KINKI REACTOR 
KLEIN-GORDON EQUATION 
Localized waves in complex environments, 16:22138 (R;US) 
KLYSTRONS 
100 MW klystron development at SLAC, 16:21326 (R;US) 
A high power Klystrode with potential for space application, 
16:21302 (R;US) 
Component development for X-band above 100 MW, 16:21345 
(R;US) 
KNK-2 REACTOR 
Operating experience with failed fuel elements in the Compact 
Sodium Cooled Research Reactor KNK Il, 16:20128 (RA;CA) 
KNOCK-ON 
Needs of in-situ materials testing under neutron irradiation, 
16:22085 (1A;JP) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KONRAD ORE MINE 
Procedure for the derivation of radioactivity release limits from 
the results of the accident analyses, and effects of the amend- 
ment of the Radiation Protection Ordinance and revision of 
the relevant computation models, 16:19703 (R;DE;In German) 
KOREA (SOUTH) 
See REPUBLIC OF KOREA 
KOVAR 
Fluxless soklering of Ni-Au plated Kovar with a laser, 16:20743 
(R;US) 
KRSKO REACTOR 
Possibilities and effects of plutonium recycling in the Yugoslav 
nuclear power plant Krsko, 16:19986 (RA;XA) 
KRYPTON FLUORIDE LASERS 
KrF amplifier design issues and application to ICF system de- 
sign, 16:22273 (R;US) 
KUR REACTOR 
Installation of liquid deuterium cold source in an operated reac- 
tor thermal column, 16:20129 (RA;CA) 
Operational safety and reactor life improvements of Kyoto Uni- 
versity Reactor, 16:20177 (RA:CA) 
KVi CYCLOTRON 
Progress in construction of the A60R cyclotron, 16:21128(RA;SU) 
KYOTO UNIVERSITY REACTOR 
See KUR REACTOR 


L 


L CODES 
Integrating energy efficiency into municipal purchasing deci- 
sions: Computerizing procurement choices, 16:20648 (R:US) 
LA REINA REACTOR 
See RESEARCH REACTORS 
LABELLING 
Positron emission tomographic imaging of tumors using mono- 
clonal antibodies: Progress report, April 15, 1990—April 14, 
1991, 16:21667 (R:US) 
LABORATORIES 
Experience in designing and using a flat structure in a multi- 
project research organization, 16:22315 (R:US) 
LAGRANGE FIELD EQUATIONS 
See LAGRANGIAN FIELD THEORY 
LAGRANGIAN 
See LAGRANGIAN FUNCTION 
LAGRANGIAN FIELD THEORY 
On bidimensional Lagrangian conformal models, 
(R:FR:In French) 


16:21964 


LANTHANUM OXIDES 


LAGRANGIAN FUNCTION 

On a multiorbit geometrical action for the integrable systems, 

16:22114 (R;XA) 
LAKES 

See also GREAT LAKES 

Use of historical assessment for evaluation of process-based 
model projections of future environmental change: Lake acidi- 
fication in the Adirondack Mountains, New York, USA, 
16:21620 (R;US) 

LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Neutral kaon and lambda production in electron-positron annihi- 
lation at 29 GeV and the Z boson resonance, 16:21906 (R;US) 

LAMINOGRAPHY 

See TOMOGRAPHY 
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See LIGHT BULBS 
LAND APPLICATION 

See GROUND DISPOSAL 
LAND FILLS 

See SANITARY LANDFILLS 
LAND RECLAMATION 

Monitoring strip-mine reclamation in lowa, 16:19519 (RA;US) 
LAND TRANSPORT 

See also RAIL TRANSPORT 

ROAD TRANSPORT 

Energy efficiency in land transport, 16:20466 (R;FR) 
LANDFILLS 

See SANITARY LANDFILLS 
LANGEVIN EQUATION 

Determination of coefficient matrices for ARMA model, 
16:20069 (R;HU) 

Determination of components of the state vector in AR model, 
16:20068 (R;HU) 

LANGMUIR OSCILLATIONS 
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Early implementation of the Los Alamos National Laboratory En- 
vironmental Restoration Program at Technical Area 54, 
16:19816 (R;US) 

New tool for law enforcement: Universal process for fingerprint 
detection, 16:20357 (RA;US) 

Weapons Engineering Tritium Facility, Building 205, Technical 
Area 16: Los Alamos National Laboratory, Los Alamos, New 
Mexico: Environmental assessment, 16:19796 (R;US) 

LANTHANUM 
Study on the absorption of rare earth elements by crops, 
16:21686 (R:CN:in Chinese) 
LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM OXIDES 
LANTHANUM COMPLEXES 

Complexes of rare earths, scandium with phenanthroline and 
antipyrine, 16:20948 (IA:SU;in Russian) 

Heteronuclear copper-, nickel- or cobalt-containing acetylaceto- 
nates and salicylaidehydates of lanthanum as parent 
substances for preparation of double oxides with perovskite 
structure, 16:20941 (IA;:SU;in Russian) 

Heteronuciear hydroxyl complexing of iron (3) and scandium (3) 
subgroup elements, 16:20944 (IA:SU:In Russian) 

LANTHANUM COMPOUNDS 

See also LANTHANUM OXIDES 

Ab initio cluster studies of LagCuO,. 16:22101 (R:US) 

Calculation of La; a5Sto.45CuO, monocrystal electronic heat ca- 
pacity, 16:22086 (IA:SU:In Russian) 

Calculation of temperature dependence of Hall constant in 
Laz_,Sr,CuO,_, compounds. 16:22087 (IA;SU:In Russian) 

LANTHANUM OXIDES 

Defect clustering and related properties of oxides: Annual tech- 
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Electrochemical processes at solid electrode-electrolyte-gas in- 
terfaces. 16:20428 (R:US) 
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Heteronuclear copper-, nickel- or cobalt-containing acetylaceto- 
nates and salicylakdehydates of lanthanum as _ parent 
substances for preparation of double oxides with perovskite 
structure, 16:20941 (IA;SU;In Russian) 

Ruddiesden-Popper phases A,,1MnO3p41: Structures and prop- 
erties, 16:20754 (R;US) 

Ultra-fine powders using glycine-nitrate combustion synthesis, 
16:20817 (R;US) 

LANZHOU CYCLOTRON 
See HIRFL CYCLOTRON 
LASER MIRRORS 

Radio frequency and microwave plasma for optical thin film de- 

position, 16:22298 (R;US) 
LASER RADIATION 

Fixed-wavelength R2Pi/tandem mass spectrometry for mixture 

analysis in the quadrupole ion trap, 16:20900 (R;US) 
LASER TARGETS 

Calculation of laser targets using the ZARYa program with ac- 
count of spectral transfer of fast electrons and selfsimilar 
electric fields, 16:22268 (IA;SU;In Russian) 

Precision high-power solid-state laser diagnostics for. target- ir- 
radiation studies and target-plane irradiation modeling, 
16:22304 (R;US) 

Simulations of NOVA direct-drive hydrodynamics experiments: 
Revision 1, 16:22294 (R;US) 
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der multibeam irradiation, 16:22270 (IA;SU;In Russian) 

LASER-PRODUCED PLASMA 

Large growth Rayleigh-Taylor experiments on Nova, 16:22303 
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Measurements of the ion acoustic decay instability and the 
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report, 16:22243 (R;US) 
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Study on the plasma density profile deformation under the ac- 
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16:22267 (IA;SU;in Russian) 

LASERS 
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Contributions of chemistry in early day Los Alamos, 16:20893 
(R;US) 
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See RESISTIVITY LOGGING 
LATTICE FIELD THEORY 

Integrable lattice models and quantum groups, 16:21955 (R;FR) 
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LATTICES (REACTOR) 

See REACTOR LATTICES 
LAUNDRIES 

Report on the Best Available Technology (BAT) for the treatment 
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LAWRENCE LIVERMORE LABORATORY 

Evaluation of effective acceleration and selection of seismic 
analysis accelerograms for Lawrence Livermore National 
Laboratory: Final report, 16:19806 (R;US) 
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Lawrence Livermore National Laboratory Site 300, 16:19807 
(R:US) 

LAYERS 

Electron microscopy of thick 304 SS-copper multilayers, 
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Preliminary pertormance of the LBL AECR. 16:21317 (R:US) 
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Final summary of data from the Hope Creek field leaching 
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Results of vitrifying Fernald K-65 residue, 16:19760 (R;US) 
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Early diagenesis and its influence on the mobility of the trace el- 
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Measurements and analysis of the distributions of the uranium 
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Si(Li) detectors with thin dead layers for low energy x-ray detec- 
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New techniques for positron emission tomography in the study 
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Modernization of lighting in municipal auditorium, 16:20651 
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Status and applications of new lighting technologies, 16:20453 
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LIME-SODA SINTER PROCESS 
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Application of rf superconductivity to high-brightness and high- 
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Wakefield measurements of SLAC linac structures at the Ar- 
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Energy-saving by the optimization of the operation conditions in 
the vinyicloride lining steel pipe baking furnace, 16:20487 
(IA;JP;In Japanese) 

LINOTRONS 
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Mechanisms of membrane lipids adaptive modification in case 
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LIQUEFIED GASES 
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LIQUEFIED PETROLEUM GASES 

Continuous release, dense gas, field experiments with obsta- 

cles: Final report on project BA.X2, 16:21589 (R;DK) 
LIQUEFIED NATURAL GAS 
Energy saving in LNG gasification equipment, 
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Indirect liquefaction contractors’ review meeting: Proceedings, 
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LIQUID PHASE METHANOL PROCESS 
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Modification, operation, and support studies: Task 3.8, Cata- 
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LIQUID SCINTILLATION DETECTORS 

Scintillation detector efficiencies for neutrons in the energy re- 

gion above 20 MeV, 16:21411 (R;US) 
LIQUID WASTES 

See also WASTE WATER 

Liquid and Gaseous Waste Operations Department: Annual op- 
erating report, CY 1990, 16:19747 (R;US) 
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sub(7) nuclear magnetic resonance (NMR) spectroscopy in- 
vestigation, 16:20931 (IA;BR) 
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Tensile deformation of Al-Cu-Li-Zr alloy 2090-T8E41 at 298 and 
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Early implementation of the Los Alamos National Laboratory En- 
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Vertical pump turbine oil environmental evaluation, 16:19929 
(R;US) 
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fect of cobalt biocomplex and +-radiation, 16:21775 (IA;SU:in 
Russian) 
The Radiological Research Accelerator Facility: Progress report, 
December 1, 1990—November 30, 1991, 16:21701 (R:US) 
The development of in vitro mutagenicity testing systems using 
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the LIU-30 accelerator using ferromagnetic rings, 16:21163 
(RA:SU;In Russian) 

Production measurements on the quadrupole correctors for the 
new Low- Beta System for the Tevatron Collider, 16:21234 
(R;US) 

Proposal for a cryogenic magnetic fied measurement system 
tor SSC dipole magnets, 16:21308 (R:US) 

The effects of magnetic field errors on reversed field pinch 
plasma, 16:22239 (R:US) 

Tokamak error fields and locked modes, 16:22292 (R:US) 

MAGNETIC FILTERS 
A permanently magnetized high gradient magnetic filter for glove- 
box cleaning and increasing HEPA fitter lite, 16:19818 (RA:US) 
MAGNETIC INDUCTION LOGGING 
See INDUCTION LOGGING 
MAGNETIC MATERIALS 
16:20813 (PA:US) 
MAGNETIC RECONNECTION 

Self-organizing magnetohydrodynamic plasma. 16:22204 (R:JP) 

Total magnetic reconnection during a tokamak major disruption. 
16:22159 (R:US) 

MAGNETIC SEPARATORS 

Magnetic separation of uranium from waste materials. 16:19706 

(R:US) 
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MAGNETIC SPECTROMETERS 


MAGNETIC SPECTROMETERS 

CEBAF/SURA 1985 Summer 
16:21897 (R;US) 

MAGNETIC SURFACES 
Specific edge effects on turbulence behaviour, 16:22173 (RA;FR) 
MAGNETITE 
Selection and production of dense-medium solids for the Micro- 
Mag Process, 16:19430 (R;US) 

MAGNETOHYDRODYNAMIC GENERATORS 

See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 

MHD contractors’ review meeting: Abstracts, 16:20403 (R;US) 

Self-organizing magnetohydrodynamic plasma, 16:22204 (R;JP) 
MAGNETOMETERS 

High-T- thin-film magnetometer, 16:21093 (R;US) 
MAGNETOSPHERE 

See EARTH MAGNETOSPHERE 
MAHOGANY TREES 

See TREES 
MAINTENANCE 

See also REACTOR MAINTENANCE 

An expert system for assessing the relative importance of main- 
tenance work requests, 16:22375 (R;US) 

MALIGNANCIES 

See NEOPLASMS 
MALNUTRITION 

See NUTRITIONAL DEFICIENCY 
MAMMARY GLANDS 

Can bone metastases from mammary carcinomas and their 
regional distribution patterns established on the basis of ra- 
dionuclide studies provide any clues to the mechanisms of 
their further spread over skeletal system, 16:21672 (R;DE;In 
German) 

Human mammary epithelial cells: A valuable cancer research 
tool, 16:21683 (RA;US) 

MAN 

New vistas in molecular biology research: Fast agarose gel 
electrophoresis, 16:21662 (RA;US) 

The development of in vitro mutagenicity testing systems using 
T-lymphocytes: Research progress report, November 1, 
1990—March 30, 1991, 16:21700 (R;US) 

[Age-Dependent Doses to Members of the Public from Intakes 
of Radionuclides]: Foreign report, April 20, 1991—April 26, 
1991, 16:21794 (R;US) 

MANAGEMENT 

See also DATA BASE MANAGEMENT 
ENERGY MANAGEMENT 
LOAD MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
PERSONNEL MANAGEMENT 
PROGRAM MANAGEMENT 
WASTE MANAGEMENT 

Energy-saving activity at shifts.: Development and utilization of 

management control screen, 16:19586 (IA;JP;In Japanese) 
MANGANESE 
16:19616 (PA;US) 
MANGANESE 56 

Estimates of Columbia River radionuclide concentrations: Data 
for Phase 1 dose calculations: Hantord Environmental Dose 
Reconstruction Project, 16:21638 (R;US) 

MANGANESE OXIDES 

Defect clustering and related properties of oxides: Annual tech- 
nical progress report, June 1, 1990—May 31, 1991, 16:20769 
(R;US) 

Electrochemical processes at solid electrode-electrolyte-gas in- 
terfaces, 16:20428 (R;US) 

MANIPULATORS 

16:21047 (PA:US) 

A methodology to determine the dynamic configuration of a re- 
configurable manipulator, 16:21036 (R:US} 

Dynamic coupling effects in modeling and control of hard con- 
tact motion of a manipulator, 16:21032 (R:US) 

Lag-stabilized force feedback damping, 16:21051 (R;US) 


Workshop: 


Proceedings, 
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MANUFACTURED BUILDINGS 
See PREFABRICATED BUILDINGS 


MANUFACTURING 

See also COMPUTER-AIDED MANUFACTURING 

Challenge to energy saving using system technology, 16:20502 
(IA;JP;in Japanese) 

Energy-saving at middie size seamless steel tube plant (Q- 
RECS), 16:20483 (IA;JP;In Japanese) 

More energy conservation required to reduce cost for fastener 
parts, 16:20524 (IA;JP;in Japanese) 

Saving of electric power in welded tube manufacturing process, 
16:20570 (IA;JP;in Japanese) 


MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 


MAPLE REACTOR 

Development of small reactor safety criteria in Canada, 
16:20209 (RA;CA) 

Operating and safety features of the MAPLE reactor, 16:20204 
(RA;CA) 

Prediction and measurement of three-dimensional turbulent jets 
under suction and countercurrent flows in a MAPLE-type test 
facility, 16:20195 (IA;CA) 

Safety assessment of the MAPLE-X 10 Reactor, 16:20122 
(RA;CA) 

Safety-related parameters for the MAPLE research reactor and 
a comparison with the IAEA generic 10-MW research reactor, 
16:20194 (IA;CA) 

The reactor kinetics code tank: a validation against selected 
SPERT-1b experiments, 16:20139 (RA;CA) 

MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 


MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 


MASS SPECTROMETERS 
Enhancement of mass resolution in the quadrupole ion trap via 
resonance ejection, 16:20901 (R;US) 


MASS SPECTROSCOPY 
“Spontaneous” cluster decomposition in a quadrupole ion trap, 
16:20902 (R;US) 
MASSIVE VECTOR-MESON MODEL 
See GLUON MODEL 


MATERIALS 

See also BUILDING MATERIALS 
COMPOSITE MATERIALS 
DOPED MATERIALS 
ENVIRONMENTAL MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
ION EXCHANGE MATERIALS 
MAGNETIC MATERIALS 
MATRIX MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
RAW MATERIALS 
SEMICONDUCTOR MATERIALS 
SINTERED MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
TOXIC MATERIALS 

Annual report 1987 Materials Department, 16:22309 (R;AR;In 
Spanish) 

Chemistry and Materials Science research report: Weapons- 
Supporting Research and departmental Institutional Research 
and Development, 16:21497 (R;US) 

Constrained elastic-plastic materials, 16:20885 (R:US) 

Dynamic plasticity in transition from thermal activation to vis- 
cous drag, 16:20723 (R;US) 

Fiberoptic moire interferometry: FMI! 1700 system, 16:21069 
(RA:US) 

New nondestructive evaluation method quantifies chemi- 
cal/physical properties: Solid-state NMR imaging accessory, 
16:21068 (RA:US) 

Proton Energy Loss (PEL) material characterization, 16:20886 
(R:US) 





Time series: A computer program to consult the value, quantity 
and prices of energy and materials, 16:20380 (R:NL;in Dutch) 

X-ray absorption spectroscopy: EXAFS and XANES - A versa- 
tile tool to study the atomic and electronic structure of 
materials, 16:20895 (RA;US) 

X-ray microimaging of elemental composition and microstruc- 
ture for materials science, 16:20692 (R;US) 

X-ray microimaging of elemental composition and microstruc- 
ture for materials science, 16:20693 (R;US) 

X-ray microimaging of elemental composition and microstruc- 
ture for materials science, 16:20692 (R;US) 

MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (DOPED) 

See DOPED MATERIALS 
MATERIALS (ENVIRONMENTAL) 

See ENVIRONMENTAL MATERIALS 
MATERIALS (FERROELECTRIC) 

See FERROELECTRIC MATERIALS 
MATERIALS (MAGNETIC) 

See MAGNETIC MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (SEMICONDUCTOR) 

See SEMICONDUCTOR MATERIALS 
MATERIALS RECOVERY 

Calculation of raw materials, energy consumption and environ- 
mental exposure in relation to the production and disposal of 
glass, sheet metal and polypropylene plastic packing, 
16:20636 (1;DK;In Danish) 

Challenge to 10% reduction of solvent recovery plant energy, 
16:20545 (IA;JP;in Japanese) 

MATERIALS TESTING 
See also MECHANICAL TESTS 
NONDESTRUCTIVE TESTING 

Corrosion of high-density sintered tungsten alloys. Part 2: Part 
2: Accelerated corrosion testing, 16:20730 (R;AU) 

Corrosion of high-density sintered tungsten alloys. Part 3: Part 
3: Electrochemical tests, 16:20731 (R;AU) 

Current activities in standardization of high-temperature, low- 
cycle-fatigue testing techniques in the United States, 
16:21073 (R;US) 

Energy Materials Coordinating Committee (EMaCC), Fiscal year 
1989: Annual technical report, 16:20676 (R;US) 

MATERIALS TESTING REACTOR JAPAN 

See JMTR REACTOR 

MATERIALS WORKING 
See also DRAWING 
PRESSING 

ROLLING 

Electric power reduction in the intensive coolant pumps, 
16:20486 (IA;JP;in Japanese) 

MATHEMATICAL MANIFOLDS 
(1,2)-symplectic structures, nearly Kaehler structures and S®, 
16:22130 (R;XA) 
MATHEMATICAL MODELS 
See also CLIMATE MODELS 
CRYSTAL MODELS 
GENERAL CIRCULATION MODELS 
NUCLEAR MODELS 
STATISTICAL MODELS 
Mathematical simulation of physical processes: 
technical collection, 16:21842 (1;SU;in Russian) 
MATHEMATICAL SPACE 
See also BANACH SPACE 
MINKOWSKI SPACE 
RIEMANN SPACE 
A note on totally normal spaces, 16:22112 (R;XA) 
MATHEMATICS 
See also ALGEBRA 
NUMERICAL ANALYSIS 


Scientific- 


MECHANICAL STRUCTURES 


STATISTICS 
TIME-SERIES ANALYSIS 

A method to overcome the reducibility difficulty in mechanical 
theorem proving, 16:22105 (R;XA) 

Math and science education programs from the Idaho National 
Engineering Laboratory, 16:22305 (R;US) 

Research in mathematics and computer science at Argonne, 
September 1989-February 1991, 16:22332 (R;US) 

Some remarks on variational and quasi-variational inequalities 
of monotone operators, 16:22108 (R;XA) 

MATRICES 

See also DENSITY MATRIX 

A parallel algorithm for solving linear equations arising from 
one-dimensional network problems, 16:21058 (R;US) 

Normalization of the parameterized Courant-Snyder matrix, 
16:21211 (R;US) 

MATRIX MATERIALS 

Process for producing plasma sprayed carbide-based coatings 
with minimal decarburization and near theoretical density, 
16:20819 (R;US) 

MAXWELL EQUATIONS 
A study of the use of the magnetic hertz vector to calculate 
fields in cavities, 16:21953 (R;CA) 
MEASURED VALUES 
See DATA 
MEASURING INSTRUMENTS 
See also ACCELEROMETERS 

BOLOMETERS 
CALORIMETERS 
DISPLACEMENT GAGES 
DOSEMETERS 
INTERFEROMETERS 
MAGNETOMETERS 
METERS 
MOISTURE GAGES 
MONITORS 
PYROMETERS 
RADIATION DETECTORS 
RADIOMETRIC GAGES 
SEISMIC ARRAYS 
SPECTROMETERS 
STRAIN GAGES 
THERMOCOUPLES 
VELOCIMETERS 

16:21470 (PA;US) 

A rheometer for measuring the material moduli for granular 
solids: Quarterly report, 16:21485 (R;US) 

Development and application of diagnostic instrumentation for 
measurements of electron density and conductivity: Technical 
progress report, August-September 1988, 16:20660 (R;US) 

Development and application of diagnostic instrumentation for 
measurements of electron density and conductivity: Technical 
progress report, April 1989-June 1989, 16:20404 (R;US) 

Nuclear instrument engineering: Scientific-technical collection, 
16:21433 (|;SU;in Russian) 

Nuclear instrument engineering: Scientific-technical collection, 
16:21405 (I;SU;in Russian) 

Nuclear instrument engineering: Scientific-technica! collection, 
16:20099 (I;SU;In Russian) 

Proceedings of the advanced research and technology develop- 
ment direct utilization, instrumentation and di } 
contractors’ review meeting: Volume 1, 16:19528 (R;US) 

Research and development entitled smart structures for fossil 
energy applications: Final report, 16:21484 (R;US) 

MECHANICAL EFFECTS 
See MECHANICAL PROPERTIES 
MECHANICAL PROPERTIES 

The Joint Empirical Modelt—an equivalent continuum model for 
jointed rock masses: Yucca Mountain Site Characterization 
Project (Yucca Mountain Project), 16:19769 (R;US) 

MECHANICAL STRUCTURES 

See also OUTLET STRUCTURES 

Prediction of high level vibration test results by use of available 
inelastic analysis techniques, 16:20214 (R;US) 
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MECHANICAL STRUCTURES 


Seismic response analyses of base isolated structures with high 
damping elastomeric bearings, 16:20211 (R;US) 
MECHANICAL TESTS 
Sliding wear-testing and data analysis strategies for advanced 
engineering ceramics, 16:20757 (R;US) 
MECHANICAL VIBRATIONS 
Energy saving by controlling vibration of blower, 16:20598 
(IA;JP;In Japanese) 
Reduction of energy and starting time by improving turbine vi- 
bration, 16:20614 (IA;JP;ln Japanese) 
MEDICAL RECORDS 
Committee on Radiation Epidemiological Research Programs: 
Progress report, April 1, 1990—March 31, 1991, 16:21828 
(R;US) 
MEDICAL SUPPLIES 
Development of combined radiation sterilization in medicine and 
medical industry, 16:21698 (IA;SU;In Russian) 
MELAMINE 
Melamine-formaldehyde aerogels, 16:20887 (R;US) 
MELANOCYTES 
See ANIMAL CELLS 
MELTDOWN 
The influence of chemistry on core melt accidents, 16:20076 
(I;DK) 
MEMBRANES 
See also CELL MEMBRANES 
PHOTOSYNTHETIC MEMBRANES 
CO, removal in IGCC power plants equipped with a hot gas 
cleanup system, 16:19513 (R;NL;In Dutch) 
Electric power saving by remodelling of 1D method salt elec- 
trolytic bath, 16:20546 (IA;JP;In Japanese) 
Inorganic membrane technology: Separating product and waste 
streams, 16:20465 (RA;US) 
Ordered ceramic membranes: Final report, 16:20775 (R;US) 
MERCAPTANS 
See THIOLS 
MERCURY 
16:19594 (PA;CA;In French) 
Removal of soluble toxic metals from water, 16:21618 (R;CA) 
MERCURY IODIDES 
Electrical and photomechanical effects of plastic deformation of 
mercuric iodide, 16:20909 (R;US) 
MERISTEMS 
Mechanism of synergetic effect of +-radiation and hydrel on 
meristems of potato tubers, 16:21750 (IA;SU;In Russian) 
MESON FACTORIES 
8-meson factories, 16:21395 (RA;SU;In Russian) 
Apiary B Factory lattice design, 16:21141 (R;US) 
Apiary B-Factory separation scheme, 16:21343 (R;US) 
Computer modelling of bunch-by-bunch feedback for the SLAC 
B-factory design, 16:21193 (R;US) 
Concluding remarks, 16:21910 (R;CA) 
Experimental facilities for KAON, 16:21146 (R;CA) 
Higher order mode damping in Kaon factory RF cavities, 
16:21383 (R;CA) 
Nuclear physics at the KAON factory, 16:21972 (R;CA) 
Particle physics prospects forthe KAON factory, 16:21908 (R;CA) 
Particle theory and intense hadron facilities: An overview, 
16:21909 (R;CA) 
Preliminary estimate of the b-factory impedance, 16:21190 
(R;US) 
The TRIUMF KAON Factory: An overview, 16:21144 (R;CA) 
The proposed injection system for an asymmetric B Factory in 
the PEP tunnel, 16:21339 (R;US) 
MESON RESONANCES 
See MESONS 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESON-NUCLEON INTERACTIONS 
A new source for parity violating nuclear force, 16:22033 (R;CA) 
MESONS 
A unitarized meson model including color Coulomb interaction, 
16:21926 (I;NL) 
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METABOLISM 
Spontaneous emergence of a metabolism, 16:21681 (R;US) 
METABOLITES 
New techniques for positron emission tomography in the study 
of human neurological disorders: Progress report for the 
project year beginning 14 June 1990, 16:21666 (R;US) 
METAGALAXY 
See UNIVERSE 
METAL BUILDINGS 
See PREFABRICATED BUILDINGS 


METAL INDUSTRY 
New instrument aids in titanium processing: Noncontacting ul- 
trasonic material and super alloy process monitor, 16:20704 
(RA;US) 
Predicting drawability of sheet metal: Commercial-grade, 
texture-measuring instrument developed, 16:20703 (RA;US) 
METAL SPRAYING 
See SPRAY COATING 
METALLIC GLASSES 
Energy dispersive x-ray diffraction study of glassy 
BizSr2CaCuz0, filaments produced by gas-jet fiberization, 
16:20857 (R;US) 
METALS 
See also ACTINIDES 
ALUMINIUM 
BISMUTH 
CADMIUM 
LEAD 
MERCURY 
SCRAP METALS 
TRANSITION ELEMENTS 
ZINC 
Biodegradation 
Studying biochemistry of microbial processes in extreme envi- 
ronments: Biotechnological applications, 16:21814 (RA;US) 
Biological Accumulation 
Impact of particulate pollutant metals on larval and adult bivalve 
molluscs: Progress report, August 1, 1981—March 1, 1983, 
16:21815 (R;US) 
Creep 
Irradiation creep by climb-enabled glide driven by transient point 
defect processes, 16:20694 (R;US) 
Drawing 
Predicting drawability of sheet metal: Commercial-grade, 
texture-measuring instrument developed, 16:20703 (RA;US) 
Ecological Concentration 
On the loading of chlorinated hydrocarbons and selected heavy 
metals in the river Weser estuary and the southern German 
Bight, 16:21632 (R;DE;In German) 
Interfaces 
Characterization of crystalline interfaces by advanced electron 
microscopy: Summary, 16:20863 (R;US) 
irradiation 
Freely-migrating defects: Their production and interaction with 
cascade remnants, 16:21014 (R;US) 
Joining 
A review of silicon carbide/metal interactions with relevance to 
silicon carbide joining, 16:20777 (R;US) 
Leaching 
16:19483 (PA;US) 
Mass Spectroscopy 
Analysis of metals in solution using electrospray ionization mass 
spectrometry, 16:20899 (R;US) 
Materials Recovery 
A new approach to solvent extraction: Electronic pulses shatter 
water droplets, 16:21624 (RA;US) 
Removing transuranic waste from water: The TRU/Clear pro- 
cess system, 16:21625 (RA;US) 
Microbial Leaching 
Mechanisms of bacterial metals removal from solids, 16:21631 
(R;US) 





Microstructure 

Interpreting solidification phenomena and microstructural evolu- 
tion in metals through the use of transparent model alloy 
systems, 16:20719 (R;US) 

Physical Radiation Effects 
Irradiation creep by climb-enabled glide driven by transient point 
defect processes, 16:20694 (R;US) 
Shock Waves 
Overdriven shocks in solids and liquids, 16:20724 (R;US) 
Solidification 

Interpreting solidification phenomena and microstructural evolu- 
tion in metals through the use of transparent model alloy 
systems, 16:20719 (R;US) 

Solvent Extraction 
A new approach to solvent extraction: Electronic pulses shatter 
water droplets, 16:21624 (RA;US) 
Thermite Process 
16:21024 (PA;US) 
Vapor Deposited Coatings 

Thin film synthesis using miniature pulsed metal vapor vacuum 

arc plasma guns, 16:20728 (R;US) 
METASTASES 

Nuclear Medicine Program progress report for quarter ending 

December 31, 1990, 16:21678 (R;US) 
METEORITES 

See also |RON METEORITES 

Scanning transmission ion microscopy (STIM), a new technique 
for density mapping of microstructures, 16:21854 (R;US) 

METERS 
16:21472 (PA;US) 
METHANE 
Activated Sludge Process 

Effective utilization of methane gas in sewage treatment plant 
under Government-industry coordination, 16:20513 (IA;JP;In 
Japanese) 

Biosynthesis 

16:19877 (PA;US) 

Catalytic Retorming 

Converting methane to higher hydrocarbons: Multistep, high- 
yield process, 16:19615 (RA:US) 

Modeling of catalytic coupling of methane, 16:19617 (R;US) 

Chemical Activation 

16:19616 (PA:US) 

Surface chemical interactions in chemisorption and catalysis, 
16:20928 (R;US) 

Combustion 

Thermodynamics and efficiency in combustion and engines: 

{Annual report], April 1990—March 1991, 16:21021 (R:US) 
Flaring 

Effective utilization of methane gas in sewage treatment pliant 
under Government-industry coordination, 16:20513 (IA:JP;In 
Japanese) 

Gas Flow 

New strategies for in-situ chadracterization of coal: Quarterly re- 
port. January 1, 1988—March 31, 1988. 16:19492 (R:US) 

New strategies for in-situ characterization of coal: Final report, 
16:19491 (R;US) 

New strategies for in-situ characterization of coal: Quarterly 
progress report, October 1, 1989-December 31, 1989, 
16:19497 (R;US) 

New strategies for in-situ characterization of coal: Quarterly 
progress report, January 1, 1990—March 31, 1990, 16:19498 
(R;US) 

New strategies for in-situ characterization of coal: Quarterly 
progress report, July 1, 1989-September 30, 1989, 16:19496 
(R:US) 

New strategies for in-situ characterization of coal: Quarterly re- 
port, July 1, 1988-September 30, 1988, 16:19493 (R;US) 

Oxidation 
Modeling of catalytic coupling of methane, 16:19617 (R;US) 
Refining 

Systems for elimination of harmful substances in biogas. 

16:19873 (1:DK:In Danish) 


MICROBIAL FLORA 


Sorption 

New strategies for in-situ characterization of coal: Final report, 
16:19491 (R;US) 

New strategies for in-situ characterization of coal: Quarterly 
progress report, January 1, 1989—March 31, 1989, 16:19495 
(R;US) 

New strategies for in-situ characterization of coal: Quarterly 
progress report, July 1, 1989-September 30, 1989, 16:19496 
(R;US) 

Synthesis 

A feasibility study for the coprocessing of fossil fuels with bio- 

mass by the Hydrocarb Process, 16:19866 (R;US) 
Two-Phase Flow 

New strategies for in-situ characterization of coal: Quarterly re- 

port, October 1, 1988—December 31, 1988, 16:19494 (R;US) 
Waste Product Utilization 

Effective utilization of methane gas in sewage treatment plant 
under Government-industry coordination, 16:20513 (IA;JP;in 
Japanese) 

METHANE HYDRATES 

See GAS HYDRATES 

METHANOL 

A feasibility study for the coprocessing of fossil fuels with bio- 
mass by the Hydrocarb Process, 16:19866 (R;US) 

The synthesis of methanol by a novel method, 16:19437 (R;US) 

METHEMOGLOBIN 
Methemoglobubinemia under combined irradiation of nitrogen 
oxides and sodium nitrite, 16:21761 (IA;SU;In Russian) 
METHYL ALCOHOL 
See METHANOL 
METHYL IODIDE 

Factors affecting the retention of methyl iodide by iodide- 
impregnated carbon, 16:20241 (RA;US) 

Kinetic modeling of the purging of activated carbon after short 
term methyl iodide loading, 16:20244 (RA;US) 

METHYL-FUEL 
See ALCOHOLS 
METHANOL 
METHYLAL 
Development of high concentration formalin technique using 
methylal oxidation method, 16:20551 (IA;JP;in Japanese) 
METROPOLITAN AREAS 
See URBAN AREAS 
MEXICAN TRIGA-MARK-3 REACTOR 
See TRIGA-3-SALAZAR REACTOR 
MHD EQUILIBRIUM 

Bifurcations and thermal stability of a radiating diverted plasma, 

16:22186 (RA:FR) 
MHD GENERATORS 

See also COAL-FIRED MHD GENERATORS 

DC CICC retrofit magnet preliminary design, protection analysis 
and software development: Quarterly progress report, 
16:20406 (R:US) 

DC CICC retrofit magnet preliminary design, protection analysis 
and software development: Quarterly progress report, 
16:20405 (R;US) 

MHD contractors’ review meeting: Abstracts, 16:20403 (R:US) 

Total exhaust containment system for MHD Space Power Sys- 
tems: Semi-annual report, 1 April 1988-30 September 1988, 
16:20408 (R;US) 

Total exhaust containment system for MHD space power sys- 
tems: Semi-annual report, October 1, 1987—March 31, 1988, 
16:20407 (R:US) 

MHD POWER PLANTS 

16:19952 (PA:US) 

MICHIGAN 

Geophysical investigations of the Western Ohio-indiana Region: 
Annual report, October 1989-September 1990, 16:21838 
(R:US) 

MICROBALANCES 

Usina quartz crystal microbalances to simultaneously sense 

mass accumulation and solution properties, 16:20923 (R:US) 
MICROBIAL FLORA 
See MICROORGANISMS 
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MICROELECTRONIC CIRCUITS 


MICROELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
MICROPROCESSORS 
Assembly test chips meet crucial need in semiconductor indus- 
try: Test chips monitor packaging of semiconductors, 
16:21086 (RA;US) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
CYANOBACTERIA 
YEASTS 
Effect of bacterial biofilms on carbon steel pit propagation in 
phosphate containing medium, 16:20833 (R;US) 
Environmental persistence and toxicity of dimethyl malonate 
and methyl salicylate, 16:21611 (R;US) 
Phosphorus disposal to the microorganisms of rumen, 16:21695 
(1;BR;In Portuguese) 
MICROPROCESSORS 
Calculation of reliability indexes for unrecoverable microproces- 
sor system, 16:22347 (IA;SU;In Russian) 
MICROSCOPES 
See also ELECTRON MICROSCOPES 
X-ray Tomographic Microscopy (XTM), 16:21461 (R;US) 
MICROWAVE AMPLIFIERS 
Multimegawatt rf power sources for linear colliders, 16:21333 
(R;US) 
MID-ATLANTIC BIGHT 
SEEP 2 zooplankton data report: Winter, spring and summer 
collections at mooring 3 during 1988, 16:21649 (R;US) 
MIGRATION 
Little Naches River passage project: Annual report FY90 and 
FY89, 16:19889 (R;US) 
Monitoring of downstream salmon and steelhead at federal hy- 
droelectric facilities: Annual report 1990, 16:19887 (R;US) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 
Analysis of the Fall-1989 two-meter box test bed experiments 
performed at the Army Pulse Radiation Facility (APRF), 
16:22046 (R;US) 
MILITARY FACILITIES 
Biological assessment of the effects of activities conducted at 
Camp Roberts Army National Guard training site, Monterey 
and San Luis Obispo Counties, California, on the endangered 
san joaquin kit fox, Vulpes macrotis mutica, 16:21653 (R;US) 
The effects of aircraft noise at Williams Air Force Base Auxiliary 
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Exchange currents in the radiative capture of thermal neutrons 
by protons and deuterons, 16:21984 (|;NL) 

Excitation functions of neutron inelastic scattering on 5¢Cr, 55Cr 
and @’Al, 16:21991 (IA:SU:In Russian) 

Measurement of double-differential neutron emission cross sec- 
tions of 23&U 232Th and '*C for 18 MeV neutrons, 16:22001 
(R:JP:In Japanese) 








On a contradiction between microscopic and integral cross sec- 
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eroatom removal in coal liquefaction: Quarterly technical 
progress report, June 1, 1990—August 31, 1990, 16:19460 
(R;US) 
NICKEL COMPOUNDS 
See also NICKEL OXIDES 
Liquid phase methanol LaPorte process development unit: 
Modification, operation, and support studies: Task 3.8, Cata- 
lyst poisons field demonstration, 16:19469 (R;US) 
NICKEL OXIDES 
High resolution electron microscopy of grain boundaries, 
16:20753 (R;US) 
Ultra-fine powders using glycine-nitrate combustion synthesis, 
16:20817 (R;US) 
NICKEL-HYDROGEN BATTERIES 
Satellite battery redesigned for terrestrial use: Bringing space 
technology down to earth, 16:20282 (RA;US) 
NIM 
See NUCLEAR INSTRUMENT MODULES 


NIOBATES 
Synthesis of luminescent niobates by thermal decomposition of 
coprecipitated precursors, 16:20933 (IA;BR) 
NIOBIUM ALLOYS 
Microstructure and hardness of NiAl/Ni2AIX two-phase ordered 
intermetallic alloys, 16:20698 (R;US) 
Properties of large heats of Fe,Al-based alloys, 16:20734 (R;US) 





ERA Vol. 16, No. 8 673 











NIOBIUM COMPLEXES 


a 


NIOBIUM COMPLEXES 

Synthesis and properties of group 5 element fluorides, 16:20959 
(IA:SU;In Russian) 
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aluminosilicates: Technical progress report, December 1990— 
February 1991, 16:21564 (R;US) 

Direct Monte Carlo simulation of chemical equilibrium composi- 
tion of molecular fluid mixtures under shock conditions, 
16:20998 (R;US) 

Formation and consumption of nitric oxides during combustion, 
16:21023 (R:;DE;In German) 

Selective catalytic reduction of NO/NO, with NH3, 16:19957 
(R:NL) 
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impregnated adsorbents, 16:20242 (RA;US) 
Satety 
The influence of chemistry on core melt accidents, 16:20076 
(1;DK) 
Seismic Effects 
Seismic response characteristics of full-size buildings with base 
isolation system, 16:21028 (R;US) 
Seismometric systems of nuclear power plant protection, 
16:20113 (IA;CS;in Czech) 
Statistical Data 
Availability statistics for thermal power plants, 16:20394 (!;DK;in 
Swedish, Finnish, English) 
System Failure Analysis 
On-line process failure diagnosis: The necessity and a compar- 
ative review of the methodologies, 16:20213 (R;US) 
Technology Assessment 
The status of nuclear power plants in the People’s Republic of 
China, 16:19999 (R;US) 
Thermal! Effiuents 
The vegetation in the Biotest basin, Forsmark nuclear power 
plant, 1984-1986, 16:21642 (R;SE;In Swedish) 
Walls 
Seismic fragility evaluation of unreinforced masonry walls, 
16:20212 (R;US) 


NUCLEAR POWER STATIONS 


See NUCLEAR POWER PLANTS 


NUCLEAR REACTION KINETICS 


Dynamics of nucleus-nucleus collisions at very high energy, 
16:22010 (RA;FR;in French) 


NUCLEAR REACTIONS 


See also NUCLEAR FRAGMENTATION 
PHOTONUCLEAR REACTIONS 
SPALLATION 
THERMONUCLEAR REACTIONS 
Recent advances in utilization of the R-matrix parameters for re- 
actor applications, 16:20066 (R;US) 
Theoretical nuclear reaction and structure studies using hyper- 
ons and photons: Progress report, January 1990—December 
1990, 16:22006 (R;US) 


NUCLEAR SAFETY 


See RADIATION PROTECTION 


NUCLEAR SAFETY RESEARCH REACTOR (JAPAN) 


See NSRR REACTOR 
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NUCLEAR SHIPS 
Training facility for education of the personnel for radiation mon- 
itoring equipment complexes at nuclear icebreakers and 
transport ships, 16:20235 (IA;SU;In Russian) 
NUCLEAR STRUCTURE 
Intermediate energy nuclear physics with electrons and protons, 
16:22002 (R:FR) 
The effect of a neutrino magnetic moment on nuclear excitation 
processes, 16:21939 (R;GB) 
Theoretical nuclear reaction and structure studies using hyper- 
ons and photons: Progress report, January 1990—December 
1990, 16:22006 (R;US) 
UNISOR's nuclear orientation facility: The Fridge, 16:21983 
(RA;US) 
NUCLEAR TEMPERATURE 
How is it possible to measure a nuclear temperature, 16:22026 
(R;FR) 
NUCLEAR WASTE POLICY ACTS 
DOE Land Disposal Restrictions Strategy Report for Radioac- 
tive Mixed Waste, 16:20344 (R;US) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Estimating probability of nuclear weapon proliferation: Volume 
2, technology base considerations, 16:20673 (R;US) 
IOSAFS Phase one prototype: Design and implementation, 
16:21515 (R;US) 
Impact of a reduced nuclear weapons stockpile on strategic sta- 
bility, 16:21525 (R;US) 
Review of the Department of Energy’s Inertial Confinement Fu- 
sion Program, 16:21510 (R;US) 
The role of nuclear weapons in the year 2000: Summary of the 
worksop proceedings, 16:20674 (R;US) 
NUCLEAR WEAPONS PROLIFERATION 
See PROLIFERATION 
NUCLEI 
See also DEFORMED NUCLEI 
HY PERNUCLE! 
Some characteristics of ground and isomeric states of nuclei, 
16:21982 (R;FR;In French) 
NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEON-NUCLEON INTERACTIONS 
Dynamic models in the absence of a plasma, 16:22012 
(RA;FR;In French) 
Experience acquired and results obtained at low energies, 
16:22013 (RA;FR;In French) 
NUCLEONS 
See also NEUTRONS 
PROTONS 
Nucleon and isobar properties in a relativistic Hartree-Fock cal- 
culation with vector Richardson potential and various radial 
forms for scalar mass terms, 16:21920 (R;XA) 
NUCLEOSYNTHESIS 
See also THERMONUCLEAR REACTIONS 
On the evolution of a superconducting cosmic string network, 
16:22137 (R;CA) 
NUCLIDES 
See ISOTOPES 
NUMERICAL ANALYSIS 
“ZLIB”: A numerical library for differential algebra (A user's 
guide for Version 1.0), 16:21350 (R;US) 
NUMERICAL SOLUTION 
See also FINITE DIFFERENCE METHOD 
INTERPOLATION 
Methods and programs for numerical solution of mathematical 
physics problems: Scientific-technical collection, 16:21843 
(1;US;in Russian) 
NUTRITIONAL DEFICIENCY 
Regulation of photosynthetic membrane components in 
cyanobacteria: Annual report, 16:21659 (R;US) 


OIL SAND OILS 


NUTS (MECHANICAL) 
See FASTENERS 
NYLON 
Energy saving in photochemical reaction by means of develop- 
ing high-efficiency and large-capacity lamp, 16:20490 
(IA;JP;In Japanese) 


oO 


O CODES 
Application of ORIGEN2 code to TRIGA reactor calculations, 
16:20149 (RA;CA) 
OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESERVATION 
Design and procurement history of Hanford Engineer Works and 
Clinton semi-works: Volume 2, 16:19695 (R;US) 
OCCUPATIONAL SAFETY 
Evaluation of P-101 course “Orientation to Occupational Safety 
Compliance in DOE” taught in Richland, Washington, April 2, 
1991—April 12, 1991, 16:21829 (R;US) 
Nuclear safety review process at Chalk River Nuclear Laborato- 
ries, 16:22047 (RA;CA) 
OCEAN THERMAL ENERGY CONVERSION 
Direct-contact condenser, 16:19916 (RA;US) 
Evaporator tests, 16:19913 (RA:US) 
Experimental apparatus and instrumentation, 16:19912 (RA;US) 
Introduction, 16:19911 (RA:US) 
Mist eliminator tests, 16:19914 (RA;US) 
Oxygen desorption from warm seawater, 16:19915 (RA;US) 
OCEAN THERMAL POWER PLANTS 
Carbon dioxide release from ocean thermal energy conversion 
(OTEC) cycles, 16:19895 (RA;US) 
OCEANS 
See SEAS 
OFF-GAS SYSTEMS 
Observations on the structural design and analysis of a piping 
system, 16:19810 (R;US) 
OFFSHORE PLATFORMS 
Effect of process parameters on hardness and toughness of EB 
welds for offshore structures, 16:21085 (R;IT) 
OHIO 
Geophysical investigations of the Western Ohio-Indiana Region: 
Annual report, October 1989-September 1990, 16:21838 
(R;US) 
Organic geochemical and petrographic analysis of pure macer- 
als from the Ohio Shale, 16:19650 (RA;US) 
OHMIC PLASMA HEATING 
See JOULE HEATING 
OHMIC PLASMA LOSSES 
See ENERGY LOSSES 
OHMIC RESISTANCE 
See ELECTRIC CONDUCTIVITY 
OIL BURNERS 
Proceedings of the 1990 oil heat technology conference and 
workshop, 16:20431 (R;US) 
OIL FURNACES 
Chimney related energy losses in oil-fired heating systems: Con- 
figuration effects and venting alternatives, 16:20430 (R;US) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND DEPOSITS 
Highlights of the Fourth International Conference on Heavy 
Crude and Tar Sands, Edmonton, Alberta Aug. 7-12, 1988, 
16:19561 (RA;US) 
OIL SAND INDUSTRY 
The future of heavy oil and tar sands technology - A look at the 
turn of the century, 16:19579 (RA;US) 
OIL SAND OILS 
See BITUMENS 
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OIL SAND TAILINGS 


OIL SAND TAILINGS 

Microfiltration dewatering of deoiled tailings pond sludge, 

16:19651 (RA;US) 
OIL SANDS 

16:19480 (PA:US) 

AOSTRA underground mining for in situ recovery of bitumen 
(the underground test facility) and rotating kiln technology for 
processing mined oil sand and oil shale (The AOSTRA 
TACIUK Processor), 16:19634 (RA;US) 

Highlights of the Fourth International Conference on Heavy 
Crude and Tar Sands, Edmonton, Alberta Aug. 7-12, 1988, 
16:19561 (RA;US) 

Programmed temperature pyrolysis comparing Big Clifty (Ken- 
tucky) tar sand and asphaltenes from laboratory and pilot 
plant extracted bitumen, 16:19649 (RA;US) 

Recovering oil from tar sand using the ROPE process, 16:19632 
(RA;US) 

Solvent extraction of beneficiated southern tar sands by the 
Wood-Beaver process - An update, 16:19633 (RA;US) 


OIL SHALE DEPOSITS 

See also NAVAL OIL SHALE RESERVES 

Organic geochemical and petrographic analysis of pure macer- 
als from the Ohio Shale, 16:19650 (RA:US) 

Organic maturation of the Cleveland member of the Ohio Shale 
(eastern Kentucky), 16:19629 (RA;US) 

Stratigraphy and biostratigraphy of the Devonian-Mississippian 
black shales in west-central Kentucky and adjacent parts of 
Indiana and Tennessee, 16:19627 (RA;US) 

The Center Hill Metabentonite in the Chattanooga-New Albany 
shales of Tennessee, Kentucky and Indiana, 16:19628 (RA;US) 

The association of trace elements with sulfide minerals in Chat- 
tanooga shale, 16:19626 (RA;US) 

The oil shales of eastern Australia, 16:19625 (RA;US) 

OIL SHALE FINES 

The effect of fines concentration on gas-velocity and particle- 
size distributions in moving-packed beds of oil shale, 
16:19644 (RA;US) 

OIL SHALE MINING 

Oil shale mining and material handling: Considerations for fu- 
ture research and development, 16:19630 (RA;US) 

Revegetation of eastern oil shale at the Hope Creek Field Sta- 
tion, 16:19658 (RA;US) 

Water-jet-assisted mechanized oil shale mining technology de- 
velopment, 16:19631 (RA;US) 

OIL SHALE PROCESSING PLANTS 

Beneficiation of eastern oil shales - Assessment of technology 
and economics, 16:19637 (RA;US) 

Combustion of eastern US oil shale materials, 16:19661 (RA;US) 

Economics of combined beneficiatiowHYTORT processing 
eastern oil shales, 16:19639 (RA;US) 

Environmental data from moving-bed hydroretorting of three 
eastern oil shales, 16:19660 (RA;US) 

Operation of the KENTORT II process as an integrated py- 
rolyzer/gasifier, 16:19643 (RA;US) 

Preliminary environmental monitoring results: Parachute creek 
shale oil project and forest hill heavy oil project, 16:19655 
(RA;US) 

Processing water for an eastem oil shale industry, 16:19656 
(RA;US) 

OIL SHALE WASTE WATER 

See OIL SHALES 

WASTE WATER 
OIL SHALES 
See also BLACK SHALES 
Chemical Composition 

Environmental data from moving-bed hydroretorting of three 
eastern oil shales, 16:19660 (RA;US) 

Structural and compositional changes in eastern oil shale during 
beneficiation, 16:19635 (RA;US) 

Combustion 

Combustion of eastern US oil shale materials, 16:19661 (RA;US) 

Rates of chemical reactions that fix the distribution of sulfur in 
processing eastern oil shale, 16:19653 (RA;US) 
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Comminution 
Beneficiation of eastern oil shales - Assessment of technology 
and economics, 16:19637 (RA:US) 


Desulturization 
Desulfurization of eastern oil shales using an electrostatic sepa- 
rator, 16:19647 (RA;US) 


Flotation 
Beneficiation of eastern oil shales - Assessment of technology 
and economics, 16:19637 (RA;US) 
Economics of combined beneficiatioHYTORT processing 
eastern oil shales, 16:19639 (RA:US) 
Hydrogen consumption during moving-bed hydroretorting of raw 
and beneficiated eastern oil shales, 16:19638 (RA;US) 


Fragmentation 
Studies on oil shale attrition, 16:19648 (RA;US) 


Gasification 
Operation of the KENTORT Il process as an integrated py- 
rolyzer/gasifier, 16:19643 (RA;US) 


Leaching 
Final summary of data from the Hope Creek field leaching 
study, 16:19657 (RA;US) 


Morphology 

Structural and compositional changes in eastern oil shale during 

beneficiation, 16:19635 (RA;US) 
Pyrolysis 

16:19480 (PA;US) 

Laboratory studies of New Albany shale flash pyrolysis under 
solid-recycle conditions: Chemistry and kinetics, 16:19642 
(RA;US) 

Model prediction of energy distribution and extent of reactions for 
oil shale pyrolysis in a flash lamp reactor, 16:19646 (RA;US) 

Operation of the KENTORT Il process as an integrated py- 
rolyzer/gasifier, 16:19643 (RA;US) 

Retorting 

AOSTRA underground mining for in situ recovery of bitumen 
(the underground test facility) and rotating kiln technology for 
processing mined oil sand and oil shale (The AOSTRA 
TACIUK Processor), 16:19634 (RA;US) 

Beneficiation of eastern oil shales - Assessment of technology 
and economics, 16:19637 (RA;US) 

Economics of combined beneficiatiowHYTORT processing 
eastern oil shales, 16:19639 (RA;US) 

Environmental data from moving-bed hydroretorting of three 
eastern oil shales, 16:19660 (RA;US) 

Hydrogen consumption during moving-bed hydroretorting of raw 
and beneficiated eastern oil shales, 16:19638 (RA;US) 

Pressurized fluidized-bed hydroretorting of eastern oil shales, 
16:19645 (RA;US) 

Rates of chemical reactions that fix the distribution of sulfur in 
processing eastern oil shale, 16:19653 (RA;US) 

Structural and compositional changes in eastern oil shale during 
beneficiation, 16:19635 (RA;US) 

The effect of fines concentration on gas-velocity and particle- 
size distributions in moving-packed beds of oi! shale, 
16:19644 (RA;US) 

OIL SPILL. FINGERPRINTING 
See PATTERN RECOGNITION 


OIL WELLS 

An innovative drilling system, 16:19570 (R;US) 

Field verification of CO2-foam: Final report, 16:19576 (R;US) 

Improvement of sweep efficiency and mobility control in gas 
flooding, 16:19583 (R;US) 

Modeling of surfactant transport and adsorption in porous me- 
dia, 16:19584 (R;US) 

Modification of chemical and physical factors in steamflood to 
increase heavy oil recovery: Annual report for October 1, 
1989-September 30, 1990, 16:19572 (R;US) 

Retention of an overall system during enhanced oil recovery 
from reservoirs by means of chemical flooding. Final report, 
16:19578 (1;DE;In German) 

Thermal numerical simulator for laboratory evaluation of steam- 
flood oil recovery, 16:19582 (R;US) 





OILS 
See also FUEL OILS 
LUBRICATING OILS 
MINERAL OILS 
VEGETABLE OILS 
WASTE OILS 
Energy saving of mill rolling oil circulating pump, 16:20576 
(IA;JP;In Japanese) 
Reduction of hydraulic fluid consumption, 16:20605 (IA;JP;In 
Japanese) 
Test plan for in situ vitrification engineering-scale test No. 7, 
16:19727 (R;US) 
The effect of selective absorption on coal conversion: Quarterly 
report, January—April 1991, 16:19476 (R;US) 
OLEFINS 
See ALKENES 


OMEGA-1778 RESONANCES 
See MESONS 


ON-LINE CONTROL SYSTEMS 

A computer program for the performance evaluation of maxi- 
mum power point trackers, 16:19906 (R;NL) 

Architecture of high reliable control systems using complex soft- 
ware, 16:20091 (R;FR;In French) 

Automation systems for control experimental data acquisition on 
a high-current pulse accelerator, 16:21248 (RA;SU;in Russian) 

Built-in controller of an accelerator dynamic subsystem based on 
a one-crystal microcomputer, 16:21267 (RA;SU;in Russian) 

Equipment for testing of maximum power point trackers under 
variable, programmable conditions, 16:19907 (R;NL) 

Hardware and software for operation dialogue with a control 
system of the U-400 cyclotron ion source, 16:21260 
(RA;SU;In Russian) 

Muttiprocessor control system of the 240-cm Kiev isochronous 
cyclotron, 16:21239 (RA;SU;in Russian) 

On line control system of the ITEP heavy ion accelerating com- 
plex, 16:21264 (RA;SU;In Russian) 

On-line control system of beam emittance of the MGU NIIYaF 
racetrack microtron, 16:21255 (RA;SU;in Russian) 

On-line system for controlling parameters of the JINR pha- 
sotron, 16:21256 (RA;SU;In Russian) 

On-line system for the U-10 synchrotron accelerating field fre- 
quency control, 16:21240 (RA;SU;In Russian) 

Ontario Hydro nuclear generation division commissioning work 
at Darlington NGS A: Impact of extensive computer applica- 
tions, 16:20095 (IA;CA) 

Structure and organization of automation subsystem for control 
of beam extraction from a fast-cycling synchrotron, 16:21253 
(RA;SU;In Russian) 

System for controlling power supply sources with high-accuracy 
output parameters for accelerators, 16:21286 (RA;SU;Iin Rus- 
sian) 

Technique for development of computer codes for an accelera- 
tor control system, 16:21254 (RA;SU;in Russian) 

Unit for control of magnetic field first harmonic amplitude and 
phase in an isochronous cyclotron, 16:21259 (RA;SU;In Rus- 
sian) 

VEPP-3 control system, 16:21258 (RA;SU;In Russian) 

ON-LINE MEASUREMENT SYSTEMS 

16:19479 (PA;US) 

16:19503 (PA;US) 

Automation system for the linear induction accelerator with a 
strong guiding field for experiments with a hallow electron 
beam, 16:21252 (RA;SU;In Russian) 

Automation systems for control experimental data acquisition on 
a high-current pulse accelerator, 16:21248 (RA;SU;In Russian) 

Beam intensity measuring and data processing in the control 
system of the fast-cycling synchrotron - IHEP booster, 
16:21242 (RA;SU;in Russian) 

Closed orbit measuring in the IHEP booster, 
(RA;SU;in Russian) 

Measurement and control of booster beam injection conditions 
into the IHEP accelerator, 16:21263 (RA:SU:in Russian) 

Measuring betatron oscillation parameters in the U-70 syn- 
chrotron, 16:21265 (RA;SU:in Russian) 


16:21243 


ORBITAL SOLAR POWER PLANTS 


On-line measurement system of beam parameters in the LUEh- 
2000 accelerator, 16:21244 (RA;SU;In Russian) 

On-line system for radiation safety control of a synchropha- 
sotron accelerating complex, 16:21241 (RA;SU;In Russian) 

Use of an interface for parallel input-output in trunk-modular 
systems, 16:21039 (IA;SU;In Russian) 

betatron oscillation frequency measuring in the IHEP syn- 
chrotron booster, 16:21266 (RA;SU;In Russian) 

ON-SITE POWER GENERATION 

Economin operation of non-utility generating station.: Introduc- 
tion of computer and high efficiency turbine turbine operation, 
16:20557 (IA;JP;in Japanese) 

Increase in generated output by automatic control of high pres- 
sure feed water heater, 16:20528 (lA;JP;in Japanese) 

Increased power generation of tower top pressure recovery gen- 
erating equipment by group challenge, 16:20558 (IA;JP;In 
Japanese) 

ONTARIO PHWR PICKERING-1 REACTOR 

See PICKERING-1 REACTOR 

ONTARIO PHWR PICKERING-2 REACTOR 
See PICKERING-2 REACTOR 
OPERATION 

See also REACTOR OPERATION 

Economical operation by absorption type refrigerator installa- 
tion, 16:20547 (IA; JP;in Japanese) 

Economin operation of non-utility generating station.: Introduc- 
tion of computer and high efficiency turbine turbine operation, 
16:20557 (IA;JP;in Japanese) 

Electric power saving by improved operation of dust collecting 
machine, 16:20593 (IA;JP;In Japanese) 

Electric power saving by proper operation of combustion fans 
for hot blast stove, 16:20527 (IA;JP;in Japanese) 

Energy saving by changing operating conditions of refining pro- 
cess, 16:20536 (IA;JP;in Japanese) 

OPERATION (REACTOR) 
See REACTOR OPERATION 
OPERATIONAL AMPLIFIERS 

Charge-sensitive amplifier for position-sensitive detectors with 
wedge-strip collector system, 16:21428 (IA;SU;In Russian) 

Studying the parameters of amplifier circuit of a wide-range X- 
ray spectrometer, 16:21427 (IA;SU;In Russian) 

OPERATORS(QUANTUM FIELD THEORY) 

See QUANTUM OPERATORS 

OPERATORS(QUANTUM MECHANICAL) 
See QUANTUM OPERATORS 
OPTICAL ANTIPODES 
See ENANTIOMORPHS 
OPTICAL EQUIPMENT 

Simulation of planar integrated photonics devices with the LLNL 

time- domain finite-difference code suite, 16:22139 (R:US) 
OPTICAL PROPERTIES 

Nonboson treatment of excitonic nonlinearity in optically excited 

media, 16:22073 (R;XA) 
OPTICAL PYROMETERS 

Application of optical pyrometry in the ceramic burner installa- 

tion, 16:21468 (R:NL;in Dutch) 
OPTICAL RADAR 

16:21522 (PA;US) 

OPTICAL SPECTROMETERS 

The in-flight calibration of a helicopter-mounted Daedalus multi- 
spectral scanner, 16:21492 (R;US) 

OPTICAL SYSTEMS 

Astrotech 21 optics Materials and Structures working group, 

16:20892 (R;US) 
OPTIMIZATION 

Energy-saving by improving transfer press lubricating oil, 
16:20482 (iA:JP:in Japanese) 

Models and methods for optimization of district heating systems. 
Part 1: Models and identification methods, 16:20653 (|;DK) 

ORBITAL SOLAR POWER PLANTS 

Technologies of solar power satellites. Concept definition and 

simulation, 16:19908 (R;:DE:In German) 
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ORBITS 


ORBITS 
Orbits, tunes and chromaticities for the BNL SXLS storage ring, 
16:21389 (R;US) 
ORE RESERVES 
See RESERVES 
ORGANIC ACIDS 
See also CARBOXYLIC ACIDS 
16:19877 (PA;US) 
Radiosensitizing properties of nitroanilides of maleic and amber 
acid, 16:21729 (IA;SU;In Russian) 
ORGANIC COMPOUNDS 
See also AMINES 
AROMATICS 
CARBOHYDRATES 
ESTERS 
HYDROCARBONS 
LIPIDS 
ORGANIC ACIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
Concentrated solar energy detoxifies organic pollutants: Purify- 
ing water with solar energy, 16:21622 (RA;US) 
interpreting solidification phenomena and microstructural evolu- 
tion in metals through the use of transparent model alloy 
systems, 16:20719 (R;US) 
Modeling and analysis of air injection and vapor extraction using 
a pair of horizontal wells for in situ stripping of volatile organic 
compounds, 16:21643 (RA;US) 
Volatile Organic Compound (VOC) Air Monitoring Program de- 
sign for the Waste Isolation Pilot Plant, 16:19717 (R;US) 
ORGANIC IODINE COMPOUNDS 
Removal characteristics of some organic iodine forms by silver 
impregnated adsorbents, 16:20242 (RA;US) 
ORGANIC ION EXCHANGERS 
The effects of in situ alpha-particle irradiations on six strong- 
base anion exchange resins, 16:21013 (R;US) 
ORGANIC NITROGEN COMPOUNDS 
See also AMIDES 
IMIDES 
NITRILES 
NITRO COMPOUNDS 
Characterzation of organic nitrogen in IBCSP coals: [Quarterly] 
technical report, 1 December 1990-28 February 1991, 
16:19502 (R:US) 
ORGANIC PHOSPHORUS COMPOUNDS 
See also PHOSPHOLIPIDS 
Signiticance of 2,3-diphospho-glycerates of erythrocytes in for- 
mation of pathological process in case of simultaneous action 
of radiation and flash burn, 16:21784 (IA;SU;In Russian) 
ORGANIC POLYMERS 
See also COPOLYMERS 
POLYACETALS 
RESINS 
16:20872 (PA:US) 
Low cost hydrogen/novel membrane technology for hydrogen 
separation from synthesis gas: Final report, 16:19859 (R;US) 
Modifications of poly (vinilydene fluoride) under electronic exci- 
tations produced by charged particles (heavy ions and 
electrons), 16:20826 (R;FR:In French) 
ORGANIC SOLVENTS 
Challenge to 10% reduction of solvent recovery plant energy, 
16:20545 (IA;JP;In Japanese) 
ORGANIC SULFUR COMPOUNDS 
See also SULFONES 
SULFOXIDES 
THIOLS 
THIONAPHTHENES 
Combined chemical and microbiological removal of organic sul- 
fur from coal: [Quarterly] technical report, December 1, 
1990—February 28, 1991, 16:19473 (R;US) 
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The effect of moderate coal cleaning on microbial removal of or- 
ganic sulfur: Technical report, September 1, 1990—November 
30, 1990, 16:19414 (R;US) 

ORGANIC WASTES 
See also AGRICULTURAL WASTES 
STILLAGE 

Effective utilization of heat from incinerating brewer's grains and 
dehydrated sludge, 16:20510 (IA;JP;In Japanese) 

In situ vitrification of buried waste sites, 16:19761 (R;US) 

ORGANOMETALLIC COMPOUNDS 

Molecular orbital studies of the bonding in heavy element 
organometallics: Progress report, 16:20926 (R;US) 

Organic redox phototransformations at chemically modified sur- 
faces: Progress report, August 1, 1988—July 31, 1991, 
16:21008 (R;US) 

Synthesis and properties of novel, electroactive organometallic 
polymers, 16:20839 (R;US) 

The synthesis and properties of novel organmetallic polymers, 
16:20838 (R;US) 

ORGDP 

Relationship of pressure to temperature rise in overfilled cylin- 
ders, 16:19815 (R;US) 

Technologies available from Martin Marietta Energy Systems, 
Inc., 16:20363 (R;US) 

ORNL 

Maintenance Management Department annual work plan, FY 
1991, 16:22327 (R;US) 

Oak Ridge National Laboratory Review: Volume 23, No. 4, 
1990, 16:20365 (R;US) 

Oak Ridge National Laboratory Review: Volume 23, Number 3, 
1990, 16:20364 (R;US) 

Pollutant Assessments Group Procedures Manual, 16:19822 
(R;US) 

Technologies available from Martin Marietta Energy Systems, 
Inc., 16:20363 (R;US) 

Tiger Team environment, safety, and health assessment of the 
Oak Ridge National Laboratory, 16:20340 (R;US) 

ORNL-PCA REACTOR 

Bulk Shielding Facility semiannual report July-December 1990, 

16:20198 (R;US) 
ORPHEE REACTOR 
Design of research reactors to take into account a reactivity ac- 
cident, 16:20142 (RA;CA;In French) 
ORYZA 
See RICE 
OSCILLATION MODES 
Application of fixed point theory to chaotic attractors of forced 
oscillators, 16:21967 (R;JP) 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSCILLATORS 

See also HARMONIC OSCILLATORS 

Quantized planes and multiparameter deformations of Heisen- 
berg and GL(N) algebras, 16:22103 (R;US) 

OSIRIS REACTOR 

Operation, maintenance and prevention of ageing of french 
research reactors in accordance with safety and quality inan- 
agement rules and practices, 16:20120 (RA;CA;In French) 

OSMIUM 191 

Nuclear Medicine Program progress report for quarter ending 

December 31, 1990, 16:21678 (R;US) 
OSMIUM 192 
Dynamic shape transitions in the interacting boson model, 
16:22036 (R;AU) 

OTEC 

See OCEAN THERMAL ENERGY CONVERSION 
OUTAGES 

Outage data work group, 16:20264 (RA;US) 
OUTGASSING 

See DEGASSING 
OUTLET STRUCTURES 

Conservation of heavy oil used to dry blast furnace iron runners, 
16:20506 (IA;JP:In Japanese) 





OVARIES 
Immunoscintigraphy of ovarian carcinoma using OC 125 mono- 
clonal antibody, 16:21675 (R;KR;in Korean) 
OVEN COKE 
Reduction of deaerator steam of CDQ boiler, 16:20579 (IA;JP;In 
Japanese) 
OXIDASES 
See OXIDOREDUCTASES 
OXIDES 
See also ALUMINIUM OXIDES 
BARIUM OXIDES 
BISMUTH OXIDES 
CALCIUM OXIDES 
CERIUM OXIDES 
CHROMIUM OXIDES 
COPPER OXIDES 
DYSPROSIUM OXIDES 
ERBIUM OXIDES 
IRON OXIDES 
LANTHANUM OXIDES 
LITHIUM OXIDES 
MANGANESE OXIDES 
MOLYBDENUM OXIDES 
NEODYMIUM OXIDES 
NICKEL OXIDES 
NIOBIUM OXIDES 
NITROGEN OXIDES 
PRASEODYMIUM OXIDES 
SILICON OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
TITANIUM OXIDES 
TUNGSTEN OXIDES 
VANADIUM OXIDES 
YTTRIUM OXIDES 
ZIRCONIUM OXIDES 
Defect clustering and related properties of oxides: Annual tech- 
nical progress report, June 1, 1990—May 31, 1991, 16:20769 
(R;US) 
OXIDOREDUCTASES 
Effect of various radiation sources on dehydration in microtus 
oeconomus Pall. in natural media and in the experiment, 
16:21760 (IA;SU;In Russian) 
OXYGEN 
Clean gasoline reforming with superacid catalyst: [Quarterly re- 
port], December 29, 1990—March 29, 1991, 16:19470 (R;US) 
Direct Monte Carlo simulation of chemical equilibrium composi- 
tion of molecular fluid mixtures under shock conditions, 
16:20998 (R;US) 
Optimization of boiler O2 control, 16:20559 (IA;JP;in Japanese) 
Quantitative analysis of oxygen segregation on inversion do- 
main boundaries in aluminum nitride, 16:20821 (R;US) 
Regulation of photosynthetic membrane components in 
cyanobacteria, 16:21660 (R;US) 
Regulation of photosynthetic membrane components _ in 
cyanobacteria: Annual report, 16:21659 (R;US) 
OXYGEN 16 TARGET 
Antiproton-induced elastic and inelastic scattering at intermedi- 
ate energies, 16:22023 (R;US) 
New evaluations of neutron cross sections for ‘*N and '®O, 
16:22024 (R;US) 
OXYGEN COMPLEXES 
Reactivity of young chars via energetic distribution measure- 
ments: Quarterly technical progress report, 15 September 
1990-15 December 1990, 16:19477 (R;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
RESPONSE MODIFYING FACTORS 
OXYGEN HYDRIDES 
See WATER 


OXYGEN IONS 
Collisional processes of interest in MFE ma research: An- 
nual report, June 1, 1990—May 31, 1991, 16:22158 (R;US) 


PARTIAL DIFFERENTIAL EQUATIONS 


OXYMETHYLENE 
See FORMALDEHYDE 
OZONE 
Factors governing dry deposition of gases to surface water, 
16:21619 (R:US) 
1,2-DIMETHOXYMETHANE 
See METHYLAL 


P 


P CODES 
Models for heat transport through assemblies of uniform- 
diameter hollow spheres, 16:21064 (R;US) 
PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACKAGE REACTORS 

CAREM: a small electricity producing reactor, 16:19976 (IA;CA) 

Neutronics design of a small, solid-state, passively cooled reac- 
tor, the nuclear battery, 16:20053 (IA;CA) 

The nuclear battery: A solid-state, passively cooled reactor for 
the generation of electricity and/or high-grade steam heat, 
16:20050 (IA;CA) 

PACKAGING 
Criticality evaluation of Oak Ridge Model DT-21 packaging with 
uranium metal, 16:21053 (R;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAINTS 

Energy saving by controlling vibration of blower, 16:20598 
(IA;JP;In Japanese) 

Plastic Media Blasting (PMB) waste treatment technology, 
16:20469 (R:US) 

PAKISTAN ATOMIC RESEARCH REACTOR 

See PARR REACTOR 

PALLADIUM 

On the nature of grain boundary structures in nanophase mate- 

rials, 16:20679 (R;US) 
PALLADIUM ALLOYS 

The relationship between microstructure and magnetic proper- 

ties in high-energy permanent characterized by 
inned structures: Progress report, 16:20707 (R;US) 
PALLADIUM HYDRIDES 

Dendritic surface morphology of palladium hydride produced by 
electrolytic deposition, 16:20749 (R;AU) 

Fractal analysis of electrolytically-deposited palladium hydride 
dendrites, 16:22096 (R;AU) 

PANCREAS 

Diagnosis and management of endocrine gland neoplasms, 

16:21679 (R;US) 
PANELS 
Energy-saving by improving transfer press lubricating oil, 
16:20482 (IA;JP;in Japanese) 
PARAFFINS 
See ALKANES 
PARALLEL PROCESSING 

A comparison of the architecture and performance of two paral 
lel file systems, 16:22335 (R;US) 

An interdisciplinary approach to massively parallel computation, 
16:22368 (R;US) 

Toward a better parallel performance metric, 16:22348 (R;US) 

PARAMAGNETIC RESONANCE (ELECTRON) 

See ELECTRON SPIN RESONANCE 

PARR REACTOR 
Preliminary radiological consequence estimates for a reference 
LEU core for PARR, 16:20152 (RA;CA) 
PARTIAL DIFFERENTIAL EQUATIONS 
See also HAMILTON-JACOBI EQUATIONS 
MAXWELL EQUATIONS 
WAVE EQUATIONS 

A free boundary problem in the theory of filtration, 16:22111 
(R;XA) 

Explosive and global solutions for a class of 2x2 semilinear sys- 
tems of differential equations, 16:22117 (R;XA) 
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PARTIAL DIFFERENTIAL EQUATIONS 


On the mixed problems for parabolic equations, 16:22110 (R;XA) 

Parallelizing across time when solving time-dependent partial 
differential equations, 16:22336 (R;US) 

PARTICLE BEAMS 

See also LEPTON BEAMS 

16:21188 (PA;US) 

Stability of charge distribution in a longitudinal homogeneous 
beam, 16:21183 (RA;SU;In Russian) 

Symposium on development of intense pulsed particle beams 
and its applications, 16:22279 (R;JP) 

PARTICLE BOOSTERS 

Beam current monitoring in the AGS Booster and its transfer 
lines, 16:21222 (R;US) 

Design of an accelerating cavity for the Superconducting Super 
Collider Low-Energy Booster, 16:21300 (R;US) 

Dynamic aperture and performance of the SSC low energy 
booster lattice, 16:21216 (R;US) 

Fiber optics in the BNL booster radiation environment, 16:21223 
(R;US) 

Indirect phase locking of RF clock to the beam for BNL booster 
BPM system, 16:21224 (R;US) 

Issues and results in the development of 2.5 micron filament 
strand for the HEB, 16:21357 (R;US) 

Perpendicular biased ferrite tuned RF cavity for the TRIUMF 
KAON Factory booster ring, 16:21380 (R;CA) 

The Superconducting Super Collider Low Energy Booster: A 
status report, 16:21374 (R;US) 

PARTICLE IDENTIFICATION 
Studies of nuclear collective flow with Diogene, 16:21892 (R;FR) 
PARTICLE PRODUCTION 
See also MULTIPLE PRODUCTION 
PHOTOPRODUCTION 

Survey ultrarelativistic heavy ion experiments at CERN and at the 

alternating gradient synchrotron, 16:21975 (RA;FR;In French) 
PARTICLE TRACKS 

Comparison of the output data in mesooptical Fourier transform 
microscope and in traditional optical microscope. Calibration 
technique, 16:21439 (R;SU;In Russian) 

PARTICLE-INDUCED X-RAY EMISSION ANALYSIS 

See X-RAY EMISSION ANALYSIS 

PARTICLES 
See also DROPLETS 
PARTICULATES 

A microwave interferometer to measure particle and shock ve- 
locities simultaneously, 16:21517 (R;US) 

Analysis of Lagrangian particle velocity gauge measurements, 
16:22091 (R;US) 

Chemical characterization of microparticles by laser ablation in 
an ion trap mass spectrometer, 16:22068 (R;US) 

Development of a vortexing combustor (VC) for space/water 
heating applications (cold flow modeling): Technical progress 
report No. 4, [February 1, 1988—April 30, 1988], 16:19538 
(R;US) 

PARTICULATES 

Advanced coal-fueled industrial cogeneration gas turbine sys- 
tem: Annual report, June 1989-—June 1990, 16:19536 (R;US) 

An evaluation of a pre-charging pulse-jet filter for small combus- 
tor particulate control: Project quarterly report, December 
1990—February 1991, 16:19550 (R;US) 

Cleanable steel HEPA filters, 16:21593 (RA;US) 

Effects of in-cloud processes upon the vertical distribution of 
aerosol particles: Observations and numerical simulations, 
16:21547 (R;US) 

PASSIVE SOLAR COOLING SYSTEMS 

Energy saving by the use of natural cold energy source, 

16:20553 (IA;JP;in Japanese) 
PASSIVE SOLAR HEATING SYSTEMS 

Energy saving by the use of natural cold energy source, 
16:20553 (IA;JP;In Japanese) 

Survey of the existing building stock to assess the passive solar 
potential: Final report (approved version), 16:20443 (R;DK) 

PATTERN RECOGNITION 

= for consensus patterns on a hypercube, 16:21655 

(R;US) 
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Three-dimensional visualization for evaluating automated, geo- 
morphic pattern-recognition analyses of crustal structures, 
16:21839 (R;US) 

PBX DEVICES 
Use of S-a diagram for representing tokamak equilibrium, 
16:22226 (R:US) 
PCA-ORNL REACTOR 
See ORNL-PCA REACTOR 
PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PEAK LOAD 
Reduction of electricity rate for turbo refrigerator by high efficiency 
operation and demand linkage, 16:20526 (IA;JP;In Japanese) 
PEAK POWER 
See PEAK LOAD 
PEATLANDS 
See WETLANDS 
PEBBLE BED REACTORS 

The HTR-2 modular nuclear power plant. Evaluation of the de- 
sign concept from the point of view of safety engineering. 
Summary report, 16:20230 (|;DE;In German) 

PELLET INJECTION 
Evaporation rate of an hydrogen pellet in presence of fast elec- 
trons, 16:22169 (RA;FR) 
PELLETS 
See also FUEL PELLETS 
Gas evolution from spheres, 16:22247 (R;US) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNING ION SOURCES 
Infrared imaging of the cathode temperature at PIG ion sources, 
16:21251 (RA;SU;in Russian) 
PENTAERYTHRITOL TETRANITRATE 
See PETN 
PENTOSES 

Ethanol production by enzymatic hydrolysis of lignocellulosic 
biomass and fermentation of obtained sugars: Summary re- 
port, 16:19871 (R;LU) 

PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 
An isochronous lattice for PEP, 16:21403 (R;US) 
PERFORMANCE TESTING 

A computer program for the- performance evaluation of maxi- 
mum power point trackers, 16:19906 (R;NL) 

Equipment for testing of maximum power point trackers under 
variable, programmable conditions, 16:19907 (R;NL) 

PERMANENT MAGNETS 

Effect of size and geometry on levitation force measurements 
between permanent magnets and high-temperature super- 
conductors, 16:20751 (R;US) 

The relationship between microstructure and magnetic proper- 
ties in high-energy permanent magnets characterized by 
polytwinned structures: Progress report, 16:20707 (R;US) 

Using thermite reduction process for rare earth iron alloys: Pro- 
cess cuts cost of materials for permanent magnets, 16:20700 
(RA;US) 

PERMUTIT (ORGANIC) 
See ORGANIC ION EXCHANGERS 
PEROVSKITES 

Quantitative modeling of the point defect structures of Fe-doped 

MgO and MgSiO3 perovskite, 16:20806 (R;US) 
PEROXIDES 

See also HYDROGEN PEROXIDE 

The solubility and dissociation kinetics of hydroxymethyl hy- 
droperoxide in aqueous solution, 16:21545 (R;US) 

PERSONNEL 
See also BUILDERS 
PROFESSIONAL PERSONNEL 
REACTOR OPERATORS 

An Organizational Cultural Assessment of Sandia National Lab- 

oratories, 16:21650 (R;US) 





Evaluation of radiation exposure in metal preparation depleted 
uranium process areas, 16:19829 (R;US) 
How to increase meeting effectiveness and efficiency, 16:21651 
(R;US) 
Organizational Cultural Assessment of the Princeton Plasma 
Physics Laboratory, 16:20342 (R;US) 
The eftects of different sources of occupational stress on affective, 
motivational, and psychosomatic outcomes, 16:21654 (R;US) 
PERSONNEL DOSIMETRY 
Evaluation of radiation exposure in metal preparation depleted 
uranium process areas, 16:19829 (R;US) 
Personnel dosimetry, 1989, 16:22063 (R;SE;In Swedish) 
PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERSONNEL MANAGEMENT 
The human side of value engineering, 16:22322 (R;US) 
PETN 
Shock compression of DuPont detasheet at low stress, 
16:21501 (R;US) 
PETROLEUM 
See also PETROLEUM FRACTIONS 
Coprocessing 
Stable carbon isotope analysis of coprocessing materials: Quar- 
terly technical progress report, April 1-June 30, 1990, 
16:19457 (R;US) 
Demand 
Trend survey on U.S. energy policies, 16:20334 (R;JP;In Japan- 
ese) 
Denitrification 
Thermodynamic properties of 9-methyicarbazole and 1,2,3,4- 
tetrahydro-9-methylcarbazole, 16:19592 (R;US) 
Energy Supplies 
Petroleum supply monthly, April 1991, 16:19600 (R;US) 
Enhanced Recovery 
Cyclic COz injection for light oil recovery, performance of a cost 
shared field test in Louisiana, 16:19571 (R;US) 
Exploitation 
Trend survey on U.S. energy policies, 16:20334 (R;JP;In Japan- 
ese) 
Exploration 
International oil and gas exploration and development activities: 
Quarterly report, July-September 1990, 16:19563 (R;US) 
Trend survey on U.S. energy policies, 16:20334 (R;JP;In Japan- 
ese) 
Hydrocracking 
Recent technology advances in the CANMET hydrocracking 
process, 16:19591 (RA;US) 
Imports 
Trend survey on U.S. energy policies, 16:20334 (R;JP;in Japan- 
ese) 
Information 
Calitornia Energy Commission quarterly oil report, fourth quarter 
1990: Volume 10, No. 4, 16:19599 (R;US) 
Meetings 
Highlights of the Fourth International Conference on Heavy 
Crude and Tar Sands, Edmonton, Alberta Aug. 7-12, 1988, 
16:19561 (RA;US) 
P Codes 
Model methodology and data description of the Production of 
Onshore Lower 48 Oil and Gas model, 16:19574 (R:US) 
Production 
Model methodology and data description of the Production of 
Onshore Lower 48 Oil and Gas model, 16:19574 (R:US) 
The future of heavy oil and tar sands technology - A look at the 
turn of the century, 16:19579 (RA:US) 
Research Programs 
Bartlesville Project Office FY 1990 Annual report, 16:19568 
(R;US) 
Statistical Data 
International petroleum statistics report, May 1991, 16:19604 
(R;US) 
Petroleum marketing monthly, April 1991 (Contains glossary), 
16:19602 (R;US) 


PETROLEUM REFINERIES 


Petroleum marketing monthly, May 1991 (CONTAINS GLOS- 

SARY), 16:19603 (R;US) 
Waste Management 

Waste management potential for the “associated wastes” of oil 

and gas exploration and production, 16:19607 (R;US) 
PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 


PETROLEUM DEPOSITS 

See also NAVAL PETROLEUM RESERVE 

An integral equation formulation for two-phase flow and other non- 
linear flow problems through porous media, 16:19581 (R;US) 

Highlights of the Fourth International Conference on Heavy 
Crude and Tar Sands, Edmonton, Alberta Aug. 7-12, 1988, 
16:19561 (RA;US) 

International oil and gas exploration and development activities: 
Quarterly report, July-September 1990, 16:19563 (R;US) 

Magnetic induction and susceptibility logging: case of sedimen- 
tary formations interpretation for magnetostratigraphic 
applications, 16:19566 (R;FR;in French) 


PETROLEUM FRACTIONS 
See also GAS OILS 
PETROLEUM RESIDUES 
16:19594 (PA;CA;In French) 


PETROLEUM INDUSTRY 

China's oil industry: A decade in review and challenges ahead, 
16:19605 (R;US) 

Petroleum supply monthly, April 1991, 16:19600 (R;US) 

Profile of the Danish offshore industry, 16:19606 (1;DK) 

The energy supply and demand outlook in the Asia-Pacific re- 
gion, 16:20379 (R;US) 

The future of heavy oil and tar sands technology - A look at the 
turn of the century, 16:19579 (RA;US) 

US energy industry financial developments, 1991 first quarter, 
16:20389 (R;US) 

PETROLEUM PRODUCTS 
See also DIESEL FUELS 
FUEL OILS 
GAS OILS 
GASOLINE 
LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 

California Energy Commission quarterly oil report, fourth quarter 
1990: Volume 10, No. 4, 16:19599 (R;US) 

International petroleum statistics report, May 1991, 16:19604 
(R:US) 

Monthly energy review, May 1991, 16:20387 (R;US) 

Petroleum marketing monthly, April 1991 (Contains glossary), 
16:19602 (R:US) 

Petroleum marketing monthly, May 1991 (CONTAINS GLOS- 
SARY), 16:19603 (R;US) 

Petroleum supply annual 1990: Volume 1 (Contains Glossary), 
16:20388 (R:US) 

Petroleum supply monthly, April 1991, 16:19600 (R;US) 

Petroleum supply monthly, May 1991 (Contains Glossary), 
16:19601 (R:US) 

Vertical pump turbine oil environmental evaluation, 16:19929 
(R:US) 

PETROLEUM REFINERIES 

Energy-saving activity at shifts.: Development and utilization of 
management control screen, 16:19586 (IA;JP;in Japanese) 

Energy-saving activity of rotating machine by a group.: Accom- 
plished 100% side development, 16:20479 (IA: JP: in Japanese) 

Increased power generation of tower top pressure recovery gen- 
erating equipment by group challenge, 16:20558 (IA;JP;In 
Japanese) 

Petroleum supply annual 1990: Volume 1 (Contains Glossary), 
16:20388 (R:US) 

Preliminary environmental monitoring results: Parachute creek 
shale oil project and forest hill heavy oil project, 16:19655 
(RA:US) 

Pursuit of energy saving in topping plant, 16:20499 (IA;JP;In 
Japanese) 
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PETROLEUM RESIDUES 


PETROLEUM RESIDUES 

Recent technology advances in the CANMET hydrocracking 
process, 16:19591 (RA;US) 

Thermoanalytical studies on heavy petroleum distillation 
residues and bitumen, 16:19596 (1;DE;In German) 

PETTEN HIGH FLUX REACTOR 

See HFR REACTOR 

PH VALUE 

Monitoring water contamination: 

16:21482 (RA;US) 
PHANTOMS 

Comment on a phantom of Japanese Reference Person for the 
assessments of population doses and risks from medical and 
occupational exposures, 16:22060 (RA;JP;In Japanese) 

Symbol phantoms, 16:22055 (RA;JP;in Japanese) 

PHASE TRANSFORMATIONS 

Spin delocalization phase transition in a correlated electrons 

model, 16:22074 (R;XA) 
PHASEOLUS 

Effect of various physical factors on beam _ productivity, 
16:21737 (IA;SU;In Russian) 

Inoculation of selected lineage of Rhizobium phaseoli in bean 
piant in field, 16:21704 (1;BR;in Portuguese) 

PHEBUS REACTOR 

Temperature measurements in french nuclear safety experi- 
ments: results from Phebus severe fuel damage program, 
16:20190 (R;FR) 

PHENOLS 

Molecular recognition of enantiomeric hydrocarbons by liquid 
functionalized cyclodextrins: A new approach for geochemical 
research: Progress report, 16:20904 (R;US) 

Study of endogenous radioprotective substances content in 
plants of uranium-containing soil and in the Alpine conditions, 
16:21748 (IA;SU;In Russian) 

PHENYLETHYLENE 
See STYRENE 

PHILADELPHIA ELECTRIC POWER REACTOR-2 
See LIMERICK-2 REACTOR 

PHOSPHATE MINERALS 

Bioprocess tor phosphate solubilization: Economical recovery 

and upgrade, 16:20836 (RA;US) 
PHOSPHATIDES 
See PHOSPHOLIPIDS 
PHOSPHOLIPIDS 
Radiobiological effects in phospholipid content in case of cobalt 
biocomplex administration, 16:21782 (IA;SU;In Russian) 
PHOSPHOMOLYBDIC ACID 
See MOLYBDOPHOSPHORIC ACID 
PHOSPHORS 

Development of sensors for ceramic components in advanced 
propulsion systems, 16:20867 (R;US) 

Rare-earth phosphors for remote thermographic applications, 
16:21469 (R;US) 

PHOSPHORUS 32 

Estimates of Columbia River radionuclide concentrations: Data 
for Phase 1 dose calculations: Hanford Environmental Dose 
Reconstruction Project, 16:21638 (R:US) 

Evaluation of sugar cane bagasse as food of ruminants: relation 
between microbian synthesis measurements with sup(32)P 
and the protein disposal to the animal by the wood production 
technique, 16:21694 (|:BR;in Portuguese) 

Phosphorus 32 disappearing rate in plasma, 16:21669 (I;BR;Iin 
Portuguese) 

PHOTOCHEMICAL REACTIONS 

See also PHOTOSYNTHESIS 

Mechanisms of proton pumping in bacteriorhodopsin: Progress 
report, 16:21658 (R;US) 

Photochemical energy conversion by membrane-bound pho- 
toredox systems: Progress report, September 1, 1990—May 
1, 1991, 16:19897 (R:US) 

PHOTODETECTORS 

16:21473 (PA:US) 
PHOTODISINTEGRATION 

See PHOTONUCLEAR REACTIONS 


Remote sensing module, 
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PHOTOELECTROLYTIC CELLS 
[The development of a practical photoelectrolysis system], 
16:19858 (RA;US) 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTON COMPUTED TOMOGRAPHY 
Model-based computed tomography for nondestructive evalua- 
tion, 16:21462 (R;US) 
X-ray Tomographic Microscopy (XTM), 16:21461 (R;US) 
PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON TRANSPORT 
Perturbed environment assessments for space vehicles, 
16:21857 (R;US) 
PHOTON-PHOTON INTERACTIONS 
Studies of multihadronic final states in photon-photon interac- 
tions, 16:21894 (R;DE) 
PHOTONS 
Recent developments and performance of survey instruments 
for the monitoring of weakly penetrating radiations, 16:21456 
(R;US) 
PHOTONUCLEAR REACTIONS 
Theoretical nuclear reaction and structure studies using hyper- 
ons and photons: Progress report, January 1990—December 
1990, 16:22006 (R;US) 
PHOTOPRODUCTION 
Strangeness photoproduction, 16:21915 (R;FR;In French) 
PHOTOSYNTHESIS 
Ecophysiological measurements on pollutant stressed trees 
OTC-Edeimannshof, 16:21820 (RA;DE;in German) 
PHOTOSYNTHETIC BACTERIA 
Mechanisms of proton pumping in bacteriorhodopsin: Progress 
report, 16:21658 (R;US) 
PHOTOSYNTHETIC MEMBRANES 
Open top chamber studies on the thylacoid membrane (P-700 and 
cytochrome-f) in spruce trees, 16:21821 (RA;DE;in German) 
Photochemical energy conversion by membrane-bound pho- 
toredox systems: Progress report, September 1, 1990—May 
1, 1991, 16:19897 (R;US) 
Regulation of photosynthetic membrane components in 
cyanobacteria, 16:21660 (R;US) 
Regulation of photosynthetic membrane components in 
cyanobacteria: Annual report, 16:21659 (R;US) 
PHOTOVOLTAIC CELLS 
See also SOLAR CELLS 
16:19901 (PA;US) 
16:19899 (PA;US) 
Cascade photovoltaic cell sets efficiency record: New design 
and fabrication, 16:19896 (RA;US) 
Environmental, health and safety issues associated with the man- 
ufacture and use of II-VI photovoltaic devices, 16:19922 (R;US) 
Photovoltaic Subcontract Program, FY 1990: Annual report, 
16:19903 (R;US) 
Polycrystalline thin film photovoltaic technology, 16:19902 (R;US) 
PHOTOVOLTAIC POWER SUPPLIES 
A computer program tor the performance evaluation of maxi- 
mum power point trackers, 16:19906 (R;NL) 
Equipment tor testing of maximum power point trackers under 
variable, programmable conditions, 16:19907 (R;NL) 
Inverters for grid coupling of small photovoltaic systems, 
16:19905 (R;NL;In Dutch) 
PHYSICAL CHEMISTRY 
Nuclear Technology Programs semiannual progress report, Oc- 
tober 1988—March 1989, 16:20355 (R;US) 
PHYSICAL PROTECTION DEVICES 
16:21514 (PA;US) 
PHYSICS 
See also ATOMIC PHYSICS 
HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
SOLID STATE PHYSICS 
Mathematical simulation of physical processes: 
technical collection, 16:21842 (1;SU;In Russian) 


Scientific- 





Methods and programs for numerical solution of mathematical 
physics problems: Scientific-technical collection, 16:21843 
(I;US;In Russian) 

Theoretical and applied physics: Scientific-technical collection, 
16:21844 (1;SU;In Russian) 

Pl-1016 RESONANCES 

See MESONS 

PICKERING-1 REACTOR 

Annulus gas system response tests for Pickering NGS A, unit 1 
commissioning, 16:20096 (IA;CA) 

Pickering nuclear generating station - a moderator inlet line 
hanger replacement, 16:20031 (IA;CA) 

PICKERING-2 REACTOR 
Safety in nuclear power systems, 16:20368 (1;CA) 
PIG ION SOURCES 
See PENNING ION SOURCES 
PIGE ANALYSIS 
See PROTON REACTIONS 
PIGMENT CELLS 
See ANIMAL CELLS 
PINELLAS PLANT 
Pinellas Plant FY1990 site specific implementation plan, 
16:19800 (R;US) 
PINS (FUEL) 
See FUEL PINS 
PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 

On an interpretation of the GGLP formula, 16:21931 (RA;HU) 

Pion beta decay at PILAC, 16:21899 (R;US) 

Spacetime effects in relativistic heavy ion collisions, 16:22020 
(R;HU) 

Studies of nuclear collective flow with Diogene, 16:21892 (R;FR) 

PIONS MINUS 

A dynamical model of pion photoproduction on the nucleon, 

16:21945 (R;CA) 
PIONS NEUTRAL 

A dynamical model of pion photoproduction on the nucleon, 

16:21945 (R;CA) 
PIONS PLUS 

A dynamical model of pion photoproduction on the nucleon, 

16:21945 (R;CA) 
PIPE FITTINGS 

Pickering nuclear generating station - a moderator inlet line 

hanger replacement, 16:20031 (IA;CA) 
PIPELINES 

Heat revoery of boiler exhaust gas by improving feed water sys- 
tem, 16:20538 (IA;JP;in J: 

Steam loss reduction activities, 16:20571 (IA;JP;in Japanese) 

PIPES 
See also DRILL PIPES 
Aluminium 

Reduction of process waste water in washing line, 16:20523 

(IA;JP;in Japanese) 
Cracks 

Short cracks in piping and piping welds: Semiannual report, 

March-September 1990: Volume 1, No. 1, 16:20252 (R;US) 
Diversification 

Energy-saving at middie size seamless steel] tube plant (Q- 

RECS), 16:20483 (IA;JP;in Japanese) 
Dynamic Loads 

Observations on the structural design and analysis of a piping 

system, 16:19810 (R;US) 
Fracture Properties 

Multivariable modeling of pressure vessel and piping J-R data, 

16:20077 (R;US) 
Furnaces 

improvement to heat insulating and raising method at reduced 

production in rotary furnace, 16:20520 (IA;JP;in Japanese) 
Heat Treatments 

Energy saving of walking beam type continuous heating fur- 

nace, 16:20572 (IA; JP;in Japanese) 


PLANTS (POWER) 


Lining Processes 

Energy-saving by the optimization of the operation conditions in 
the vinylcloride lining steel pipe baking furnace, 16:20487 
(IA;JP;In Japanese) 

Manutacturing 

Energy-saving at middie size seamless steel tube plant (Q- 
RECS), 16:20483 (IA;JP;In Japanese) 

Improvement to heat insulating and raising method at reduced 
production in rotary furnace, 16:20520 (IA;JP;In Japanese) 

Saving of electric power in welded tube manufacturing process, 
16:20570 (IA;JP;in Japanese) 

Molten Metal-Water Reactions 

An analysis of molten-corium-induced failure of drain pipes in 

BWR Mark 2 containments, 16:20217 (R;US) 
Photocopying 

Reduction of process waste water in washing line, 16:20523 

(IA;JP;in Japanese) 
Pressure Suppression 

Pressure-surge mitigation methods in fluid-conveying piping: 

Review and analysis, 16:20044 (R;US) 
Reliability 

Observations on the structural design and analysis of a piping 

system, 16:19810 (R;US) 
Rolling 

Energy-saving at middie size seamless steel tube plant (Q- 

RECS), 16:20483 (IA;JP;In Japanese) 
Seismic Effects 

Short cracks in piping and piping welds: Semiannual report, 

March—September 1990: Volume 1, No. 1, 16:20252 (R;US) 
Stainless Steels 

Reduction of consumption unit of electric power for vacuum heat 

treatment furnace, 16:20573 (IA;JP;in Japanese) 
Steels 

Energy saving of walking beam type continuous heating fur- 
nace, 16:20572 (IA;JP;in Japanese) 

Energy-saving at middie size seamless steel tube pliant (Q- 
RECS), 16:20483 (IA;JP;In Japanese) 

Energy-saving by the optimization of the operation conditions in 
the vinyicloride lining steel pipe baking furnace, 16:20487 
(IA;JP;in Japanese) 

Saving of electric power in welded tube manufacturing process, 
16:20570 (IA;JP;in Japanese) 

Surveillance 

Multivariable modeling of pressure vessel and piping J-R data, 

16:20077 (R;US) 
Washing 

Reduction of process waste water in washing line, 16:20523 

(IA;JP;In Japanese) 
Welded Joints 

Short cracks in piping and piping welds: Semiannual report, 

March—September 1990: Volume 1, No. 1, 16:20252 (R;US) 
PLANT CELLS 
Effects of freezing and cold acclimation on the plasma mem- 
brane of isolated protoplasts, 16:21811 (R;US) 
PLANT FOSSILS 
See FOSSILS 
PLANT GROWTH REGULATORS 
Changes of plant hormone levels in conifers subjected to immis- 
sions, 16:21825 (RA;DE;in German) 
PLANTS 
See also ALGAE 
TREES 

Comparison of dew samplers of ECN and KEMA in Schager- 
brug, Netherlands, 16:21566 (R;NL;In Dutch) 

Environmental persistence and toxicity of dimethyl malonate 
and methyl salicylate, 16:21611 (R;US) 

Study of EPR-signals in plants growing on uranium-containing 
soils and in the Alpine conditions, 16:21747 (IA;SU;In Russian) 

The Hanford Reservation: A refuge for native plants and ani- 
mals, 16:21610 (R;US) 

PLANTS (INDUSTRIAL) 

See INDUSTRIAL PLANTS 
PLANTS (POWER) 

See POWER PLANTS 
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PLASMA 


PLASMA 
See also INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
16:22284 (PA;US) 
A review of experimental data on impurity transport in the 
plasma boundary of tokamaks, 16:22179 (RA;FR) 
Fluid/kinetic hybrid moment description of plasmas via a 
Chapman-Enskog-like approach: Revised, 16:22228 (R;US) 
Microwave-generated plasma thruster, 16:20664 (R;US) 
Screening resonances in plasmas: Progress report, 16:21867 
(R;US) 
PLASMA (QUARK) 
See QUARK MATTER 


PLASMA ARC SPRAYING 
Plasma transport in a new cathodic arc ion source, theory and 
experiment, 16:20678 (R;US) 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
MAGNETIC CONFINEMENT 
A radiation enhancement and plasma modifications at tokamak 
edge by ergodic magnetic limiter, 16:22182 (RA;FR) 
Boundary radiation and plasma stability in currentless confine- 
ment devices, 16:22187 (RA;FR) 
Compatibility of a cold layer with improved confinement, 
16:22197 (RA;:FR) 
Controlled fusion and plasma heating, 16:22151 (R;FR) 
Determination of the plasma current density profile in a tokamak 
from magnetic and polarimetric measurements, 16:22167 
(RA;FR) 
Ergodic divertor impact on Tore Supra plasma edge, 16:22255 
(RA;FR) 
Magnetic turbulence and anomalous transport, 16:22177 (RA;FR) 
Measurements of pressure buildup and particle fluxes in the 
Tore Supra pump limiter, 16:22253 (RA;FR) 
Microtearing modes, 16:22172 (RA;FR) 
Plasma Surface interaction in Controlled fusion devices, 
16:22150 (R;FR) 
Power deposition to the facing components in Tore-Supra, 
16:22254 (RA;FR) 
Power deposition to the pump limiters in Tore-Supra with ohmic 
plasmas, 16:22252 (RA;FR) 
Radiation and impurity control in the Tore Supra ergodic divertor 
experiments, 16:22181 (RA;FR) 
Relevance, Realization and stability of a cold layer at the 
plasma edge for fusion reactors, 16:22152 (F;FR) 
The division of plasma physics, 16:22149 (R;FR) 
The magnitude and direction of forces on impurities near a di- 
vertor plate. An exploratory investigation, 16:22183 (RA;FR) 
PLASMA DENSITY 
Density fluctuations level during sawtooth relaxations in toka- 
mak plasmas, 16:22155 (R;FR) 
Power radiated from ITER and CIT by impurities, 16:22191 
(RA;FR) 
Radiation and impurity control in the Tore Supra ergodic divertor 
experiments, 16:22181 (RA;FR) . 
Radiation and the tokamak density limit, 16:22184 (RA;FR) 
Radiation behaviour in Asdex divertor discharges at the density 
limit, 16:22185 (RA;FR) 
Radiation control in limiter discharges, 16:22258 (RA;FR) 
Transport simulations of a density limit in radiation-dominated 
tokamak discharges: Il, 16:22222 (R;US) 
Turbulence during minor disruptions in tokamak plasmas, 
16:22156 (R;FR) 
PLASMA DIAGNOSTICS 
A reflectometer 22 - 110 GHZ for the measurement of electron 
density profiles on the Tokamak Tore Supra, 16:22154 (R;FR) 
Fast scanning fiber-multiplexer used for plasma-edge visible 
spectroscopy on Tore Supra, 16:21417 (RA;FR) 
Fusion profile measurement on Tore-Supra, 16:21416 (RA;FR) 
Localization of fluctuation measurement by wave scattering 
close to a cut off layer, 16:22168 (RA;FR) 
Polarization of hard x-rays, a contribution to the measurement of 
the non-thermal electron distribution function (L.H.C.D.), 
16:22166 (RA;FR) 
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Project of magnetic fluctuation measurement by cross polariza- 
tion scattering in the Tore Supra tokamak, 16:22165 (RA;FR) 


PLASMA DISRUPTION 

Density fluctuations level during sawtooth relaxations in toka- 
mak plasmas, 16:22155 (R;FR) 

Ohmic discharges in Tore Supra - Marfes and detached plas- 
mas, 16:22161 (RA;FR) 

Power Balance during Carbon Blooms in TFTR Discharges, 
16:22180 (RA;FR) 

Radiation and the tokamak density limit, 16:22184 (RA;FR) 

Radiation behaviour in Asdex divertor discharges at the density 
limit, 16:22185 (RA;FR) 

Runaway electron production during major disruptions in Tore- 
Supra, 16:22162 (RA;FR) 

Tearing mode stabilization by energetic trapped ions, 16:22171 
(RA;FR) 

Turbulence during minor disruptions in tokamak plasmas, 
16:22156 (R;FR) 

PLASMA DRIFT 

Novel techniques for edge plasma particle and energy flux con- 
trol: scrape-off layers modified by electrostatic barriers and 
RF ponderomotive forces, 16:22195 (RA;FR) 

Stationary drift-Rossby vortices in shear flows, 16:22211 (RA;JP) 


PLASMA FLUID EQUATIONS 
Analytical solution of divertor plasma transport equations with 
neutral particles and radiation cooling, 16:22193 (RA;FR) 


PLASMA HEATING 
See also BEAM INJECTION HEATING 
HIGH-FREQUENCY HEATING 
JOULE HEATING 
Laser-heating of hydrogen plasma, 16:22203 (R;HU) 


PLASMA IMPURITIES 
Light impurities radiation from the ITER divertor plasma, 
16:22192 (RA;FR) 
Power radiated from ITER and CIT by impurities, 16:22191 
(RA;FR) 
Tore supra first wall conditioning, 16:22234 (R;FR) 
PLASMA INSTABILITY 
See also PLASMA MICROINSTABILITIES 
Bifurcations and thermal stability of a radiating diverted plasma, 
16:22186 (RA;FR) 
Boundary radiation and plasma stability in currentless confine- 
ment devices, 16:22187 (RA;FR) 
Thermal bifurcation and stability of an edge diverted plasma, 
16:22174 (RA;FR) 
PLASMA MICROINSTABILITIES 
See also DRIFT INSTABILITY 
The Kolmogorov’s spectrum in the eta,-turbulence, 16:22212 
(RA;JP) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 


PLASMA POTENTIAL 
The magnitude and direction of forces on impurities near a di- 
vertor plate. An exploratory investigation, 16:22183 (RA;FR) 


PLASMA PRESSURE 
Thermal bifurcation and stability of an edge diverted plasma, 
16:22174 (RA;FR) 


PLASMA SCRAPE-OFF LAYER 
Edge turbulence, 16:22196 (RA;FR) 
Novel techniques for edge plasma particle and energy flux con- 
trol: scrape-off layers modified by electrostatic barriers and 
RF ponderomotive forces, 16:22195 (RA;FR) 
Specific edge effects on turbulence behaviour, 16:22173 (RA;FR) 
The magnitude and direction of forces on impurities near a di- 
vertor plate. An exploratory investigation, 16:22183 (RA;FR) 
PLASMA SHEATH 
Effects of a nonuniform open magnetic field on the plasma 
presheath, 16:22277 (R;JP) 
Fluidlike studies of the presheath and sheath regions of a 
plasma, 16:22230 (R;US) 
Fluidlike studies of the sheath and presheath regions of a 
plasma, 16:22229 (R;US) 





PLASMA SIMULATION 

Experimental simulation of the gaseous divertor concept in 
PISCES-A, 16:22194 (RA;FR) 

Light impurities radiation from the ITER divertor plasma, 
16:22192 (RA;FR) 

Modelling and experimental studies of impurity control in jet X- 
point configurations, 16:22190 (RA;FR) 

Power radiated from ITER and CIT by impurities, 16:22191 
(RA;FR) 

Radiation control in poloidal divertor tokamaks, 16:22259 (RA;FR) 

PLASMA SWITCHES 

Proceedings of the first switch tube advanced technology meet- 
ing held at EG&G, Salem, Massachusetts, May 23, 1990, 
16:21113 (R;US) 

PLASMA WAVES 

Edge turbulence, 16:22196 (RA;FR) 

Electron-cyclotron heating in net using the ordinary mode at 
down-shifted frequency, 16:22175 (RA;:FR) 

Localization of fluctuation measurement by wave scattering 
close to a cut off layer, 16:22168 (RA;FR) 

Lower hybrid wave experiments in Tore Supra, 16:22178 (RA;FR) 

PLASMONS 
Laser ejection of Ag* ions from a roughened silver surface: role 
of the surface plasmon, 16:22067 (R;US) 
PLASTICS 
See also NYLON 
POLYURETHANES 

Converting high-carbohydrate food wastes into degradable plas- 
tics: Biolac bioconversion process, 16:21688 (RA;US) 

Hugoniot measurements on a slurry of finely divided tungsten 
and plastic, 16:20889 (R;US) 

PLATES 

Analyses of terminal flyer plate velocities for various cased ex- 
plosive configurations, 16:21506 (R;US) 

Application of optical pyrometry in the ceramic burner installa- 
tion, 16:21468 (R;NL;In Dutch) 

PLATING SOLUTIONS 
See PROCESS SOLUTIONS 
PLATINUM 

16:19593 (PA;US) 

Electrochemical processes at solid electrode-electrolyte-gas in- 
tertaces, 16:20428 (R;US) 

Surface chemical interactions in chemisorption and catalysis, 
16:20928 (R;US) 

PLATINUM ALLOYS 

The relationship between microstructure and magnetic proper- 
ties in high-energy permanent magnets characterized by 
polytwinned structures: Progress report, 16:20707 (R;US) 

PLESIOTHERAPY 

See RADIOTHERAPY 
PLUGS 

See CLOSURES 
PLUTO REACTOR 

Probabilistic safety assessment of the PLUTO Research Reac- 
tor, 16:20138 (RA;CA) 

PLUTONIUM 

Analysis of plutonium and uranium volatilities from mixed 
wastes in the molten salt processor, 16:19782 (R:US) 

High-temperature fluorination studies of U, Np, Pu and Am: Re- 
vision, 16:20924 (R:US) 

Lung monitor allows direct measurement of plutonium: Super- 
sensitive lung monitor, 16:21415 (RA:US) 

PIDIE, plutonium isotopic determination inter-comparison exer- 
cise: ESARDA contribution to be presented at the 31st Annual 
Meeting of the Institute of Nuclear Materials Management, 
Los Angeles, CA U.S.A., 15-18 July 1990, 16:20908 (R:NL) 

Sequential separation of actinide elements from highly radioac- 
tive Hanford waste by ion exchange methods, 16:20921 (R:US) 

Ultrasonic measurements of chest wall thickness and realistic 
chest phantom for calibration of Pu lung counting facilities, 
16:22054 (RA:JP;In Japanese) 

PLUTONIUM 238 

Complexity in the validation of ground-water travel time in frac- 

tured flow and transport systems, 16:19770 (R:US) 


PLUTONIUM RECYCLE 
Performance Testing 


Radiographically determined growth kinetics of primary lung tu- 

mors in the dog, 16:21795 (R;US) 
PLUTONIUM 239 

Actinide transport in Topopah Spring Tuff: Pore size, particle 
size, and diffusion, 16:19776 (R;US) 

Characterization of radioactive particles in the 234-5Z Building 
gaseous effluent, 16:19795 (R;US) 

Complexity in the validation of ground-water travel time in frac- 
tured flow and transport systems, 16:19770 (R;US) 

Radiographically determined growth kinetics of primary lung tu- 
mors in the dog, 16:21795 (R;US) 

PLUTONIUM 239 TARGET 

Theoretical analyses of (n,xn) reactions on 2°5U, 258U, 237Np, 

and 25°Py for ENDF/B-VI, 16:22022 (R;US) 
PLUTONIUM 240 

Complexity in the validation of ground-water travel time in frac- 

tured flow and transport systems, 16:19770 (R;US) 
PLUTONIUM DIOXIDE 
Dissolution of plutonium dioxide in nitric acid medium by electro- 
generated silver(Il), 16:21009 (R;US) 
PLUTONIUM ISOTOPES 
See also PLUTONIUM 238 
PLUTONIUM 239 
PLUTONIUM 240 

Determination of plutonium isotope composition from results of 
spectrometric measurements, 16:20917 (IA;SU;in Russian) 

Phenomenology of the behavior of nuclear fuels containing pluto- 
nium in the cycles of water reactors. Development of a model 
on the equivalence of Plutonium, 16:20778 (R;FR;Iin French) 

PLUTONIUM RECYCLE 
Candu Type Reactors 
Recycling in CANDU of uranium and/or plutonium from spent 
LWR fuel, 16:19700 (RA;XA) 
Fabrication 
MOX< tuel fabrication experience at Dessel, 16:19670 (RA;XA) 
Feasibility Studies 

Plutonium recycle in 900 MWe PWRs (100% MOX), 16:19982 
(RA:XA) 

Possibilities and effects of plutonium recycling in the Yugoslav 
nuclear power plant Krsko, 16:19986 (RA;XA) 

Fuel Assemblies 

Status of fuel assembly design and core management experi- 
ence with MOX fuel in the Federal Republic of Germany for 
Siemens/KWU type LWRs, 16:19990 (RA;XA) 

Fuel Management 

First feedbacks of plutonium recycling and experimental valida- 
tion, 16:19985 (RA:XA) 

MOX fuel experience in the CNA plant, 16:19991 (RA;XA) 

MOX fuel reloads in BEZNAU-1, 16:19992 (RA;XA) 

Neutronic feasibility of 100% MOX fuel recycling in APWRs, 
16:19983 (RA:XA) 

Physico-technical aspects of using plutonium in WWER reac- 
tors, 16:19987 (RA:XA) 

Possibilities and effects of plutonium recycling in the Yugoslav 
nuclear power plant Krsko, 16:19986 (RA;XA) 

Status of fuel assembly design and core management experi- 
ence with MOX fuel in the Federal Republic of Germany for 
Siemens/KWU type LWRs, 16:19990 (RA:XA) 

Management 

The EDF strategy of uranium and plutonium recycling in PWRs, 

16:19699 (RA:XA) 
Meetings 

Recycling of plutonium and uranium in water reactor fuels: Pro- 
ceedings of a technical committee meeting hek in 
Cadarache, France, 13-16 November 1989, 16:19666 (R:XA) 

Mixed Oxide Fuels 
MOX fuel reprocessing and recycling, 16:19679 (RA;XA) 
Optimization 
Physico-technical aspects of using plutonium in WWER reac- 
tors, 16:19987 (RA:XA) 
Pertormance 
MOX fuel reloads in BEZNAU-1, 16:19992 (RA;XA) 
Pertormance Testing 
MOX fuel experience in the CNA plant, 16:19991 (RA:XA) 
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PLUTONIUM RECYCLE 
Power Distribution 


Power Distribution 

First feedbacks of plutonium recycling and experimental valida- 

tion, 16:19985 (RA;XA) 
Pwr Type Reactors 

Recycling of plutonium and uranium in water reactor fuels: Pro- 
ceedings of a technical committee meeting held in 
Cadarache, France, 13-16 November 1989, 16:19666 (R;XA) 

Reactivity Coefficients 

Neutronic feasibility of 100% MOX fuel recycling in APWRs, 

16:19983 (RA;XA) 
Water Cooled Reactors 

Phenomenology of the behavior of nuclear fuels containing pluto- 
nium in the cycles of water reactors. Development of a model 
on the equivalence of Plutonium, 16:20778 (R;FR;In French) 

PMMA 

A Hugoniot study on PMMA manufactured by Polycast Technol- 
ogy Corporation, 16:20877 (R;US) 

Response of the polymers KEL-F, polysulfone, high density 
polyethylene and polymethylmethacrylate to shock loading 
and release from 0.3 to 2.4 GPa, 16:20880 (R;US) 

PNA 

See POLYCYCLIC AROMATIC HYDROCARBONS 
PNL 

See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POINT CHARGE 

Classical theory of a structural point object in the 2nd order ap- 
proximation, 16:22131 (R;SU;In Russian) 

POINT LEPREAU-1 REACTOR 

A computerized monitoring system for emergency plant operat- 
ing conditions at the Point Lepreau generating station, 
16:20039 (IA:CA) 

Development of a safety analysis program at the Point Lepreau 
generating station, 16:20042 (IA;CA) 

Routine trend analysis program for plant process parameters, 
16:20008 (1A;CA) 

POINT MUTATIONS 

See GENE MUTATIONS 
POISONS (CHEMICAL) 

See HAZARDOUS MATERIALS 
POLARIZATION-ASYMMETRY RATIO 

A study of CP violation and light Higgs bosons with muon polar- 
ization asymmetry in K,° -> y-antin decay, 16:21944 (R;CA) 

POLARIZED BEAMS 

SLC polarized beam source electron optics design, 16:21320 

(R;US) 
POLLUTANTS 

Investigations on spruce trees in a diseased forest area with ex- 
clusion of gaseous pollutants in open-top chambers, 
16:21817 (RA;DE:in German) 

Numerical modeling of turbulent dispersion around structures 
using a particie-in-cell method: Revision 1, 16:21591 (R;US) 

Pacitic Northwest Laboratory annual report for 1990 to the DOE 
Office of Energy Research: Part 3, Atmospheric and climate 
research, 16:21576 (R:US) 

POLLUTION 
See also AIR POLLUTION 
NOISE POLLUTION 
WATER POLLUTION 

Current methods of handling less-than-detectable measure- 
ments and detection limits in statistical analysis of 
environmental data, 16:22345 (R;US) 

POLLUTION ABATEMENT 

See also AIR POLLUTION ABATEMENT 

Proceedings of the US Department of Energy, Office of Environ- 
mental Restoration and Waste Management: Waste 
Reduction Workshop 6, 16:19813 (R;US) 

POLY(ISOBUTYLENE OXIDE) 

See ORGANIC POLYMERS 
POLY(VINYLIDENE FLUORIDE) 

See FLUORINATED ALIPHATIC HYDROCARBONS 
POLYACETALS 

Development of high concentration formalin technique using 
methylal oxidation method, 16:20551 (IA:JP;In Japanese) 
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POLYACRYLATES 
See also PMMA 
Linear electromechanical effect in a polymeric ferroelectric liquid 
crystal, 16:20858 (R;HU) 
POLYACRYLONITRILE 
See NITRILES 
ORGANIC POLYMERS 
POLYATOMIC MOLECULES 
Laser enhanced chemical reaction studies: Technical progress 
report, 16:21012 (R;US) 
Molecular eigenstate spectroscopy: Application to the in- 
tramolecular dynamics of some polyatomic molecules in the 
3000 to 7000 cm-' region: Progress report, September 1, 
1990—May 1, 1991, 16:21866 (R;US) 
POLYCYCLIC AROMATIC HYDROCARBONS 
On the loading of chlorinated hydrocarbons and selected heavy 
metals in the river Weser estuary and the southern German 
Bight, 16:21632 (R;DE;In German) 
POLYETHYLENES 
See also KEL-F 
Response of the polymers KEL-F, polysulfone, high density 
polyethylene and polymethyimethacrylate to shock loading 
and release from 0.3 to 2.4 GPa, 16:20880 (R;US) 
POLYMERS 
See also ORGANIC POLYMERS 
Investigation of the rank dependence of tar evolution: Quarterly 
report, July 1, 1990—September 30, 1990, 16:19547 (R;US) 
Kinetics of hydrolysis and polycondensation of tetraethyloxysi- 
lane, 16:20930 (IA;BR) 
Polymers at surfaces: Progress report and proposed research, 
March 15, 1990—March 14, 1991, 16:20842 (R;US) 
Response of the polymers KEL-F, polysulfone, high density 
polyethylene and polymethyimethacrylate to shock loading 
and release from 0.3 to 2.4 GPa, 16:20880 (R:US) 
Strongly interacting fermion systems: Progress report, 1990- 
1991, 16:22099 (R;US) 
: Subgap absorption in conjugated polymers, 16:20878 (R;US) 
Synthesis and properties of novel, electroactive organometallic 
polymers, 16:20839 (R;US) 
The synthesis and properties of novel organmetallic polymers, 
16:20838 (R;US) 
POLYMETHYLMETHACRYLATES 
See PMMA 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYPEPTIDES 
Reactive collisions of multiply charged ions derived from electro- 
spray, 16:20903 (R;US) 
POLYSULFIDES 
See SULFIDES 
POLYTETRAOXANE 
See ORGANIC POLYMERS 
POLYTHENE 
See POLYETHYLENES 
POLYURETHANES 
16:20869 (PA;US) 
POLYVINYL CHLORIDE 
See PVC 
PONDS (COOLING) 
See COOLING PONDS 
POOL CRITICAL ASSEMBLY ORNL 
See ORNL-PCA REACTOR 
POOR PEOPLE 
See LOW INCOME GROUPS 
POPLARS 
Poplar physiology and short-term biomass production, 16:19861 
(R;LU) 
POROUS MATERIALS 
Application and fabrication of ceramic foam, 16:20844 (R;NL;In 
Dutch) 
Release and transport of gaseous C-14 from a nuclear waste 
repository in an unsaturated medium, 16:19735 (R;US) 





Transport properties of disordered porous media from the mi- 
crostructure: Progress report, March 1, 1990—February 28, 
1991, 16:20837 (R:US) 

Ultralight aerogels; Silica-based solid foams are the lightest 
known solids, 16:20834 (RA;US) 

PORTUGAL 
Development and demonstration center in Portugal: Final re- 
port. 2. phase of the project, 16:20362 (1;DK;In Danish) 
POSITION INDICATORS 
See DISPLACEMENT GAGES 
POSITION SENSITIVE DETECTORS 

Position sensitive detectors for annihilation gamma radiation: 

Review, 16:21436 (IA;SU:In Russian) 
POSITRON BEAMS 

Isochronous 180° turns for the SLC positron system, 16:21329 
(R;US) 

Rectilinear cooling system for production of e*,e~ high-energy 
bunches with limiting small phase volume, 16:21398 
(RA;SU;In Russian) 

POSITRON-ELECTRON-PROTON STORAGE RING 

See PEP STORAGE RINGS 

POSITRONIUM 

A positronium decay analysis of the pore ultrastructure of sin- 

tered gel-silica monoliths, 16:21871 (IA;BR) 
POSITRONS 
CEBAF/SURA 1985 Summer 
16:21897 (R;US) 
POSTULATED PARTICLES 
See also HIGGS BOSONS 
QUARKS 
SPARTICLES 
TOP PARTICLES 
Limits on heavy WIMP masses and interactions, 16:21937 (R;DK) 
POTABLE WATER 
See DRINKING WATER 


POTASSIUM CARBONATES 


Workshop: Proceedings, 


A novel approach to highly dispersing catalytic materials in coal 


for gasification: Sixth quarterly report, January 1, 1991- 
March 31, 1991, 16:19464 (R;US) 

[Enhanced coal hydrogasification via oxidative pretreatment}: 
[Quarterly] technical progress report, December 1, 1990- 
February 28, 1991, 16:19466 (R;US) 

POTASSIUM PHOSPHATES 

16:20871 (PA;US) 

POTASSIUM SULFATES 

Anion-exchange resin-based desulfurization process: Quarterly 
technical progress report, January 1, 1991—March 31, 1991, 
16:19512 (R;:US) 

POTENTIAL (ELECTRIC) 
See ELECTRIC POTENTIAL 
POWDERS 

A study of the influence of temperature gradients on densifica- 
tion of glass powder compacts, 16:20862 (R;US) 

Development of solid oxide fuel cell (SOFC): First progress re- 
port, August 1990-January 1991, 16:20423 (R;NL) 

Sinter behaviour and electrical conductivity of (La,Sr)MnO3 as a 
function of Sr-content, 16:20425 (R;NL) 

POWER DEMAND 

Ontario Hydro’s load following requirements, issues, experience 

and strategy, 16:20009 (IA;CA) 
POWER DISTRIBUTION SYSTEMS 

Power system dispatch, 16:20271 (RA;US) 

System Reconfiguration Analysis Program (SYSRAP): User’s 
manual, 16:20395 (R;US) 

System protection maintenance, 16:20269 (RA;US) 

POWER GENERATION 
See also COGENERATION 
ON-SITE POWER GENERATION 

Cost reduction by introducing cogeneration system, 16:20556 
(IA;JP;In Japanese) 

Monitoring of downstream salmon and steelhead at federal hy- 
droelectric facilities: Annual report 1990, 16:19887 (R;US) 


PREDICTION 


POWER LOSSES 
Reduction in starting time associated with No.1 and No.2 gener- 
ators stopped in weekends, 16:20623 (IA;JP;in Japanese) 
POWER PLANTS 
See also GAS TURBINE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
THERMAL POWER PLANTS 
WIND POWER PLANTS 
Energy production costs of natural gas utilization, 16:19961 
(|;DK;in Swedish) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 
See also ALMARAZ-2 REACTOR 
ARDENNES REACTOR 
BORAX-3 REACTOR 
BORAX-4 REACTOR 
BEZNAU-1 REACTOR 
BRUCE-1 REACTOR 
CHERNOBYLSK-4 REACTOR 
DARLINGTON-4 REACTOR 
JOYO REACTOR 
KNK-2 REACTOR 
KRSKO REACTOR 
LIMERICK-2 REACTOR 
LOVIISA-1 REACTOR 
NPD REACTOR 
PACKAGE REACTORS 
PICKERING-1 REACTOR 
PICKERING-2 REACTOR 
SEQUOYAH-1 REACTOR 
SEQUOYAH-2 REACTOR 
SPACE POWER REACTORS 
TVO-1 REACTOR 
TVO-2 REACTOR 
THERMIONIC REACTORS 
WNP-1 REACTOR 
Conceptual design of a small nuclear reactor for generating 
electricity, 16:20051 (IA;CA) 
POWER SUBSTATIONS 
See also GAS-INSULATED SUBSTATIONS 
Substation maintenance, 16:20272 (RA;US) 
Substation operations, 16:20270 (RA;US) 
POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
Development of a current collection loss management system 
for SD! homopolar power supplies: Final report, September 
29, 1986—September 30, 1990, 16:21519 (R;US) 
Efficient high-voltage power supply, 16:21429 (IA;SU;In Russian) 
POWER SYSTEMS 
See also INTERCONNECTED POWER SYSTEMS 
Impacts of a nominal nuclear electromagnetic pulse on electric 
power systems: Phase 3 final report, 16:21512 (R;US) 
Power system control, 16:20266 (RA;US) 
Worldwide wind/diesel hybrid power system study: Potential ap- 
plications and technical issues: Final subcontract report, July 
1, 1989-January 31, 1990, 16:19939 (R;US) 
POWER TRANSMISSION 
SPGD: A central power system for space title in French, 
16:20268 (R;US) 
POWER TRANSMISSION LINES 
Transmission line maintenance, 16:20276 (RA;US) 
PRASEODYMIUM OXIDES 
Kosterlitz-Thouless-like behavior over extended ranges 
of temperature and layer thickness in crystalline 
YBa2Cu307_,/PrBapCu307_, superlattices, 16:20829 (R;US) 
PREAMPLIFIERS 
Monolithic front end electronics for silicon calorimeters, 
16:21226 (R;US) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PREDICTION 
See FORECASTING 
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PREFABRICATED BUILDINGS 


PREFABRICATED BUILDINGS 

Super good cents heat loss reference: Manufactured homes: 
heat loss assumptions and calculations; heat loss coefficient 
tables, 16:20435 (R;US) 

PREHEATING 
See HEAT TREATMENTS 
PRESSING 

See also COLD PRESSING 

Energy-saving by improving transfer press lubricating oil, 
16:20482 (IA;JP;in Japanese) 

PRESSURE (PLASMA) 
See PLASMA PRESSURE 
PRESSURE CONTROL 

Prevention of gas blowdown during 80,000m° B gas holder in- 

spection, 16:20568 (IA;JP;in Japanese) 
PRESSURE TUBES 

End fitting rolled joint inspection apparatus for CANDU reactors, 
16:20030 (IA;CA) 

Full scale calandria tube burst tests at fast pressurization rates, 
16:20014 (IA;CA) 

Hydrogen ingress mechanisms in ZR-2.5 wt% Nb pressure 
tubes: An overview of some recent progress, 16:20035 (IA;CA) 

Leak before break and leak detection systems of CANDU fuel 
channels, 16:20097 (IA;CA) 

Prospects for improved Zr-2.5 Nb pressure tubes, 16:20037 
(IA;CA) 

Sag of Zr-2.5% Nb pressure tubes, 16:20036 (IA;CA) 

Sensitivity studies of calandria tube integrity in the event of 
pressure tube failure, 16:20013 (IA;CA) 

The experimental measurement of circumferential temperature 
distributions developed on pressure tubes under stratified 
two-phase flow conditions, 16:20016 (IA;CA) 

The fabrication of hydrogen sinks for the pressure tubes of Dar- 
lington unit 4, 16:20034 (IA;CA) 

PRESSURE VESSELS 

A guideline for design, analysis, and fabrication of vacuum ves- 
sels for cryogenic accelerators, 16:21137 (R;US) 

Design and analysis of the 50mm collider dipole vacuum vessel, 
16:21235 (R;US) 

Fracture mechanics assessment of PWR vessel integrity incor- 
porating dynamic crack arrest data above 220 MPa,/m, 
16:20218 (R;US) 

Heavy-Section Steel Technology Program fracture issues, 
16:20216 (R;US) 

Influence of crack depth on the fracture toughness of reactor 
pressure vessel steel, 16:20072 (R;US) 

Multivariable modeling of pressure vessel and piping J-R data, 
16:20077 (R;US) 

Preliminary test results from the HSST shallow-crack fracture 
toughness program, 16:20215 (R;US) 

PRESSURIZED WATER COOLED MODERATED REACTOR 

See PWR TYPE REACTORS 

PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRICES 

Energy saving by introduction of 

16:20549 (IA;JP;In Japanese) 
PRIMARY COOLANT CIRCUITS 

16:20048 (PA;US) 

A CANDU designed for more tolerance to failures in large com- 
ponents, 16:20027 (IA;CA) 

PRINTED CIRCUITS 

16:21523 (PA;US) 

Reflection mask technology for soft x-ray projection lithography, 
16:21479 (R;US) 

Rework of parylene coated printed wiring assemblies, 16:21089 
(R;US) 

PROCESS COMPUTERS 
Optimal processor for malfunction detection in operating nuclear 
reactor, 16:20089 (RA;CA) 
PROCESS CONTROL 
Predicting drawability of sheet metal: Commercial-grade, 
texture-measuring instrument developed, 16:20703 (RA;US) 


cogeneration system, 
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PROCESS HEAT REACTORS 
See also SLOWPOKE-WNRE REACTOR 
The experimental study on the mass transfer model of boron in- 
jection for natural circular heating reactor, 16:20092 (R;CN;In 
Chinese) 
PROCESS SOLUTIONS 
Activity associated with particles from process solutions, 
16:19663 (R:US) 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PROCUREMENT 
Integrating energy efficiency into municipal purchasing deci- 
sions: Computerizing procurement choices, 16:20648 (R;US) 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION (PARTICLE) 
See PARTICLE PRODUCTION 
PRODUCTION CAPACITY 
See CAPACITY 
PRODUCTIVITY 
Effect of some climate factors of risky agriculture zone on the fi- 
nal results in case of using radiobiotechnological methods in 
agroindustrial complex, 16:21745 (IA;SU;In Russian) 
Effect of various physical factors on beam productivity, 
16:21737 (IA;SU;In Russian) 
Managing the shift to a productivity and quality culture, 
16:22319 (R;US) 
Poplar physiology and short-term biomass production, 16:19861 
(R;LU) 
PROFESSIONAL PERSONNEL 
See also ENGINEERS 
SCIENTIFIC PERSONNEL 
Doctoral science and engineering minority employment in 
energy-related activities: Descriptive data, 16:20324 (RA;US) 
Experience in presenting short courses in waste management 
technologies for secondary science and mathematics teach- 
ers, 16:20658 (R;US) 
PROGRAM MANAGEMENT 
Satisfying stakeholders for successful project management, 
16:22316 (R;US) 
PROGRESS REPORT 
Annual Report of the Jozef Stefan Institute for 1989, 16:22325 
(R;YU;In Slovenian) 
Nuclear physics and High Energy Physics Institute: 1988 to 
1989 progress report, 16:21887 (R;FR;In French) 
PROJECT MANAGEMENT 
See PROGRAM MANAGEMENT 
PROJECTION SPARK CHAMBERS 
Calibration of the ALEPH-TPC proportional chamber with refer- 
ence to measurement of the ionisation (dE/dx), 16:21452 
(R;DE:In German) 
PROLIFERATION 
Estimating probability of nuclear weapon proliferation: Volume 
1, A comprehensive assessment method, 16:20672 (R;US) 
PRONGS 
See PARTICLE TRACKS 
PROPADIENE 
See ALLENE 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPELLANTS 
16:21503 (PA;US) 
PROPERTIES (MECHANICAL) 
See MECHANICAL PROPERTIES 
PROPOSALS 
Prioritization of research, 16:20351 (RA;US) 
PROPULSION SYSTEMS 
Space propulsion by fusion in a magnetic dipole, 16:22153 (R;US) 
PROTACTINIUM 234 
Evaluation of radiation exposure in metal preparation depleted 
uranium process areas, 16:19829 (R;US) 
PROTECTION 
See SAFETY 





PROTECTION (RADIATION) 

See RADIATION PROTECTION 
PROTECTIVE CHEMICALS 

See RESPONSE MODIFYING FACTORS 
PROTECTIVE COATINGS 

16:20736 (PA;US) 

Investigation of laser diagnostics of PACVD processes for de- 
positing hard face coatings: Performance report, 1 
September 1990-30 April 1991, 16:20766 (R;US) 

PROTEINS 
See also CHLOROPHYLL-BINDING PROTEINS 
CYTOCHROMES 

Change of microsomal proteins and cytochrome R-450 content 
under combination of ionizing radiation and xenobiotic, 
16:21767 (IA;SU;In Russian) 

Regulation of photosynthetic membrane components in 
cyanobacteria, 16:21660 (R;US) 

Regulation of photosynthetic membrane components in 
cyanobacteria: Annual report, 16:21659 (R;US) 

Synergetic effect of radiation and thermal factor on protein 
metabolism, 16:21766 (IA;SU;In Russian) 

Synergism of chemical agents of polyphenol nature and +- 
radiation on the proteins, 16:21714 (IA;SU;In Russian) 

PROTEUS REACTOR 

Operational safety in the PROTEUS zero-power experiments for 

tight Pu-containing LWR lattices, 16:20147 (RA;CA) 
PROTON BEAMS 

A pinger system for the Los Alamos Proton Storage Ring, 
16:21296 (R;US) 

Calculation of an ion beam evolution in a section of a linear ac- 
celerator with spatial-unitorm quadrupole focusing on the 
base of the multilevel method of beam particle representation, 
16:21157 (IA;SU;In Russian) 

Increase of longitudinal instability thresholds in the Serpukhov 
synchrotron using Landau resonator, 16:21164 (RA;SU;In 
Russian) 

Longitudinal instability of azimuthal-nonsymmetrical beam in a 
synchrotron, 16:21167 (RA;SU;In Russian) 

Observations of the PSR transverse instability, 16:21399 (R;US) 

Polarized proton spin aberration in the lYal AN SSSR meson 
factory transport channels, 16:21176 (RA;SU;In Russian) 

PROTON REACTIONS 

Measurements and analysis of the distributions of the uranium 
nucleus fission rates in lead and uranium targets under action 
of 1.3 and 4.3 GeV protons, 16:21999 (IA;SU;in Russian) 

PROTON-ANTIPROTON INTERACTIONS 

A search for quark compositeness with the CDF detector at the 
Fermilab Collider, 16:21896 (R:US) 

Evidence for a bound state in pp-bar-system, 16:21922 (R;XA) 

Measurements of angular distributions of absolute cross sec- 
tions and analyzing powers of the reaction pp — d7* between 
1.3 and 2.4 GeV, 16:21911 (R;CA) 

The Odderon today, 16:21$28 (R:FR) 

PROTON-NEUTRON INTERACTIONS 

Nuclear structure information from nucleon-nucleus scattering 

experiments at TRIUMF, 16:21986 (R;CA) 
PROTON-PROTON INTERACTIONS 

Nuclear structure information from nucleon-nucleus scattering 
experiments at TRIUMF, 16:21986 (R;CA) 

On quark-diquark systems exited in ‘high mass’ diffractive dissoci- 
ation in proton-proton collision at 360 GeV/c, 16:21904 (R:HU) 

PROTONS 

Chiral symmetry and the charge asymmetry of the ss distribu- 
tion in a proton, 16:21941 (R:US) 

Mechanisms of proton pumping in bacteriorhodopsin: Progress 
report, 16:21658 (R;US) 

PROTOPLASTS 

See PLANT CELLS 
PSI RESONANCES 

See MESONS 


PSI-4300 RESONANCES 
See MESONS 


PUBLIC BUILDINGS 
Designing and developing an energy-related program for public 
housing residents and renters, 16:20309 (RA;US) 
Direct digital control of air washer cooling system, 16:20439 
(R;US) 
Urban energy management today: Products and expertise of 
the Urban Consortium Energy Task Force, 1979-1989, 
16:20652 (R;US) 
PUBLIC HEALTH 
Radiation dose and public health, 16:22056 (RA;JP;In Japanese) 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
GAS UTILITIES 
WATER UTILITIES 
Preliminary findings on thermal performance of zone heating in 
low-income households with payment troubled utility cus- 
tomers, 16:20305 (RA;US) 
The demonstration of demand-based conservation measures by 
northeastern rural utilities: Volume 1, 16:20642 (R;US) 
The demonstration of demand-based conservation measures by 
northeastern rural utilities: Volume 2, 16:20643 (R;US) 
The demonstration of demand-based conservation measures by 
northeastern rural utilities: Volume 3, 16:20644 (R;US) 
PULMONARY CANCER 
See CARCINOMAS 
PULMONARY LAVAGE 
See LUNGS 
PULPS 
See SLURRIES 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSE COMBUSTORS 
Improved coal conversion: Acoustically enhanced processes, 
16:19530 (RA;US) 
Performance of multiple stream pulsed jet combustion systems, 
16:20662 (R;US) 
PULSED BEAM DEFLECTORS 
See BEAM PULSERS 
PULSED IRRADIATION 
16:21472 (PA;US) 
PULVERIZED FUEL ASH 
See FLY ASH 
PULVERIZERS 
Energy-saving through reducing pyrite discharge from No.1 pul- 
verizer at Saijo Power Generation Plant, 16:20625 (IA;JP;In 
Japanese) 
PUMPING 
Energy saving in cooling water pump by means of use of thermo 
flow regulator, 16:20491 (IA;JP;in Japanese) 
Energy-saving by teh reduction of the pressure loss in tge water 
supplying system of boilers, 16:20489 (IA;JP;in Japanese) 
PUMPS 
See also WATER PUMPS 
16:21065 (PA:US) 
16:20048 (PA:US) 
Energy recovery from high-pressure liquids with standard 
pumps. Progress report no. 5, 16:19588 (1:DE;in German) 
Energy recovery from high-pressure liquids with standard 
pumps. Progress report no. 4. 16:19589 (I:DE:in German) 
Energy recovery from high-pressure liquids with standard 
pumps. Progress report no. 3. 16:19590 (I:DE:In German) 
Energy recovery from high-pressure liquids with standard 
pumps. Progress report no. 2. 16:19598 (|:DE:In German) 
Energy recovery from high-pressure liquids with standard 
pumps. Progress report no. 6. 16:19587 (1:DE:in German) 
Energy saving and improvement activities in improving hydraulic 
mechanism in centritugal casting machine, 16:20498 (IA:JP;In 
Japanese) 
Energy saving of large power pliant of lijima refinery. 16:20582 
(IA:JP:In Japanese) 
Energy saving of mill rolling oil circulating pump, 16:20576 
(IA:JP:In Japanese) 
Energy saving of vaporizer for liquefied gas, 16:20616 (IA:JP:in 
Japanese) 
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Safety evaluation report related to the preliminary design of the 
Standard Nuclear Steam Supply Reference System, RESAR 
SP/90 (Docket No. STN 50-601), 16:20238 (R;US) 

The Dutch nuclear program, 16:19970 (RA;US) 

Reactor Safety Experiments 

Prediction of high level vibration test results by use of available 

inelastic analysis techniques, 16:20214 (R;US) 
Reactor Vessels 

Results from ultrasonic wave inspections for the detection and 
dimensioning of fatigue crack propagation, 16:19973 (R;FR;In 
French) 

Safety 

Safety problems related to the use of MOX assemblies in 

PWRs, 16:19995 (RA;XA) 
Safety Reports 

Safety evaluation report related to the preliminary design of the 
Standard Nuclear Steam Supply Reference System, RESAR 
SP/90 (Docket No. STN 50-601), 16:20238 (R;US) 

Scale Models 

Muttloop Integral System Test (MIST): MIST Facility Functional 
Specification, 16:20255 (R;US) 

Multiloop integral system test (MIST): Final report: Volume 1, 
Summary, 16:20253 (R;US) 

Source Terms 

Passive ALWR source term: Advanced Reactor Severe Acci- 

dent Program, 16:20220 (R;US) 
Spent Fuels 

A proposed Regulatory Guide basis for spent fuel decay heat, 
16:19711 (R;US) 

The scale analysis sequence for LWR fuel depletion, 16:19708 
(R;US) 

Stainless Steels 

Microbially influenced corrosion of stainless steels in nuclear 

power plants, 16:19974 (R;US) 
Steam Generators 

Technical findings report for Generic Issue 135: Steam Genera- 

tor and Steam Line Overfill Issues, 16:20206 (R;US) 
Transient ower Accidents 

Analysis of beyond the design basis overcooling transients in the 

frame of mixed oxide fuel management, 16:19994 (RA;XA) 
Uranium Recycle 

Reprocessed uranium fuel fabrication in Japan, 16:19964 
(RA;XA) 

Status of design and operational experience with enriched re- 

_processed uranium (ERU) fuel in the Federal Republic of 
Germany for Siemens/KWU type LWRs, 16:19977 (RA;XA) 
Welded Joints 

Microbially influenced corrosion of stainless steels in nuclear 

power plants, 16:19974 (R;US) 
PYRITE 

Chemistry of aluminum and iron minerals in oil shales contain- 
ing pyrite, 16:19654 (RA;US) 

Control of pyrite surface chemistry in physical coal cleaning: 
Technical progress report for the sixth quarter, December 1, 
1990—February 28, 1991, 16:19411 (R;US) 

Desulfurization of eastern oil shales using an electrostatic sepa- 
rator, 16:19647 (RA;US) 

Development of the chemical and electrochemical coal cleaning 
process: Technical progress report for the twelfth quarter, 
January 1, 1991—March 31, 1991, 16:19453 (R;US) 

Energy-saving through reducing pyrite discharge from No.1 pul- 
verizer at Saijo Power Generation Plant, 16:20625 (IA;JP;In 
Japanese) 

Pyrite surface characterization and control for advanced fine 
coal desulfurization technologies: Second quarterly technical 
progress report, December 1, 1990—February 28, 1991, 
16:19416 (R;US) 

The effect of moderate coal cleaning on microbial removal of or- 
ganic sulfur: Technical report, September 1, 1990—-November 
30, 1990, 16:19414 (R;US) 

PYRITES 
See PYRITE 
PYROMETERS 
See also OPTICAL PYROMETERS 


QUANTUM MECHANICS 


Power plant fuel burner monitor: 
16:19949 (RA;US) 
PYROTECHNIC DEVICES 
16:21502 (PA;US) 
PYROXYLIN 
See NITROCELLULOSE 
PZT 
Ferroelectric fatigue in modified bulk lead zirconate titanate ce- 
ramics, 16:20822 (R;US) 
Preparation of PZT powders from metal alkoxides, 16:20851 
(IA;BR) 


Two-color pyrometer, 


Q 


QUADRUPOLE LINACS 

Calculation of spheroidal perturbations body formfactor in an arbi- 
trary configuration external field, 16:21160 (RA;SU;In Russian) 

Construction of the ISTRA-56 proton linear accelerator at ITEP, 
16:21136 (RA;SU;in Russian) 

Development of HF quadrupole focusing ion linear accelerators, 
16:21126 (RA;SU;In Russian) 

Emittance growth in the ITEP spatial uniform acceleration with 
quadrupole focusing, 16:21185 (RA:SU;in Russian) 

Modification of equivalent charge method for the Roben three- 
dimensional problem in electrostatics, 16:21161 (RA;SU;In 
Russian) 

QUALITY ASSURANCE 
Quality Assurance Manual, 16:22328 (R;US) 
QUANTITATIVE CHEMICAL ANALYSIS 

ANAL '90: Proceedings of national seminar, 16:20916 (I;CS;in 
Slovak) 

QUANTUM CHROMODYNAMICS 

Color anomaly in a hybrid bag model, 16:21938 (R;DK) 

Jet results from CDF, 16:21901 (R;US) 

Quantum chromodynamics on networks and finite temperature, 
16:21962 (RA;FR;In French) 

The Odderon today, 16:21928 (R;FR) 

QUANTUM ELECTRODYNAMICS 
Fermion induced singularities in a non-relativistic effective La- 
grangian for electromagnetism, 16:21961 (R;XA) 
QUANTUM FIELD THEORY 
See also LAGRANGIAN FIELD THEORY 
LATTICE FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
QUANTUM GRAVITY 

Determination of covariant Schwinger terms in anomalous 
gauge theories, 16:21970 (R;AT) 

Perturbative study in quantum field theory at finite temperature, 
application to lepton pair production from a quark-gluon 
plasma, 16:21963 (R;FR;In French) 

Solutions to Yang-Baxter equation for the spinor representations 
of q-B,, 16:21957 (R;XA) 

QUANTUM FLUIDS 

Comparative study of final state interaction contributions to the 

dynamic response of quantum fluids, 16:21969 (R;CA) 
QUANTUM GRAVITY 

2D gravity and random matrices, 16:21954 (R;FR) 

Superstring elastic scattering at ,/s>10'® GeV. The covariant 
loop calculus approach, 16:22135 (R;DK) 

QUANTUM MECHANICS 

From bit-strings (part way) to quaternions, 16:22136 (R;US) 

New stochastic description of quantum systems, 16:22107 (R;XA) 

On the relation between the geometric phase and the 
Schwinger term, 16:22145 (R;AT) 

Quantized Arnold cat maps can be entropic K systems, 
16:22148 (R;AT) 

Quantum measurement and the mind-brain connection, 
16:22132 (R;US) 

SU,(1,1) and the relativistic oscillator, 16:22122 (R;XA) 

Towards a proof of two conjectures from quantum inference 
concerning quantum limits of knowledge of states, 16:22143 
(R;AU) 
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QUANTUM OPERATORS 


QUANTUM OPERATORS 
See also HAMILTONIANS 
BRST cosmology and BRST gauge fixing, 16:21968 (R;NL) 
QUARK CONFINEMENT 
See BAG MODEL 
QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 

Contribution of cosmic rays to the quark-gluon plasma research, 
16:21925 (RA;FR;In French) 

Dynamics of nucleus-nucleus collisions at very high energy, 
16:22010 (RA;FR;In French) 

Gif 88, 16:21888 (R;FR;In French) 

Perturbative study in quantum field theory at finite temperature, 
application to lepton pair production from a quark-gluon 
plasma, 16:21963 (R;FR;In French) 

Quantum chromodynamics on networks and finite temperature, 
16:21962 (RA;FR;In French) 

Signals from the quark-gluon plasma, 16:22011 (RA;FR;In 
French) 

QUARK PLASMA 

See QUARK MATTER 
QUARK SEA 

See QUARK MATTER 
QUARK-GLUON PLASMA 

See QUARK MATTER 
QUARKONIUM 

Heavy-quark physics in quantum chromodynamics, 16:21940 
(R;US) 

QUARKS 

A search for quark compositeness with the CDF detector at the 
Fermilab Collider, 16:21896 (R;US) 

Chiral symmetry and the charge asymmetry of the ss distribu- 
tion in a proton, 16:21941 (R;US) 

The catamorphy of quark-lepton families, 16:21943 (R;CA) 

Transverse spin of quarks inside the baryon, 16:22027 (R;FR;In 
French) 

Transverse spin of the quarks inside the baryon, 16:22028 (R;FR) 

QUARTZ 

Equation-of-state from SiO. aerogel Hugoniot data, 16:21004 
(R;US) 

The dissolution kinetics of quartz and kaolinite in alkaline solu- 
tions, 16:20848 (R;FR;in French) 


R 


R-1650 RESONANCES 
See MESONS 
RA-3 REACTOR 
Disassembling and modification of RA-3, 16:20160 (RA;CA) 
RACIAL GROUPS 
See MINORITY GROUPS 
RADIANT HEAT TRANSFER 
Models of thermal transfer by radiation and by conduction, in 
any geometry, in multiphase multicomponent medium, 
16:21061 (R;FR;In French) 
RADIANT HEATERS 
Energy-saving in the batch annealing furnace by changing into 
ORT (open radiant tube), 16:20488 (IA;JP;In Japanese) 
RADIATION ACCIDENTS 
Caire - A real-time feedback system for emergency response, 
16:19817 (RA;US) 
Meteorological monitoring for dose assessment and emergency 
response modeling - how much is enough?, 16:21802 (RA;US) 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 
See also DIELECTRIC TRACK DETECTORS 
FLOW COUNTERS 
IONIZATION CHAMBERS 
LOW LEVEL COUNTERS 
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NEUTRON DETECTORS 

POSITION SENSITIVE DETECTORS 
RADIOMETERS 

SELF-POWERED DETECTORS 
SEMICONDUCTOR DETECTORS 

SHOWER COUNTERS 

SUPERCONDUCTING COLLOID DETECTORS 

Lung monitor allows direct measurement of plutonium: Super- 

sensitive lung monitor, 16:21415 (RA;US) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 

Caire - A real-time feedback system for emergency response, 
16:19817 (RA;US) 

Computation of electron dose distributions in tissue using 
Gaussian pencil beams, 16:21674 (IA;CA) 

Estimates of Columbia River radionuclide concentrations: Data 
for Phase 1 dose calculations: Hanford Environmental Dose 
Reconstruction Project, 16:21638 (R;US) 

Estimating dose for embryo/fetus at maternal contamination, 
16:22053 (RA;JP;In Japanese) 

Exploration of a mathematical model for calculating dose trom 
internal uranium, 16:21702 (R;US) 

Mathematical phantoms for use in dose estimation of survivors 
in Hiroshima and Nagasaki, 16:21792 (RA;JP;in Japanese) 

Microbeam studies of the sensitivity of structures within living 
cells, 16:21807 (R;US) 

Radiation dose and public health, 16:22056 (RA;JP;in Japanese) 

Release and transport of gaseous C-14 from a nuclear waste 
repository in an unsaturated medium, 16:19735 (R;US) 

Studies of workers exposed to low doses of external radiation, 
16:21806 (R;US) 

[Age-Dependent Doses to Members of the Public from Intakes 
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nology for load spreading: Final report, 16:20635 (R;LU) 

Heat-driven cryogenic refrigerator with no moving parts: The 
Coolahoop, 16:21035 (RA;US) 

Pilot plant ‘Zeolite adsorption cooling device with upgrading of 
heat’ for the abattoir Steinemann in Steinteld (Lower Saxony). 
Final report, 16:21038 (1;DE;In German) 

REFRIGERATION 

Energy saving by the use of natural cold energy source, 

16:20553 (IA;JP;in Japanese) 
REFRIGERATORS 

16:21043 (PA;US) 

Cost reduction of cold water manufacturing, 16:20543 (IA;JP;In 
Japanese) 

Economical operation by absorption type refrigerator installa- 
tion, 16:20547 (IA;JP;In Japanese) 

Reduction of air conditioning cost through development of high- 
efficient refrigeration system, 16:20493 (IA;JP;In Japanese) 

Reduction of electricity rate for turbo refrigerator by high efficiency 
operation and demand linkage, 16:20526 (IA;JP;In Japanese) 

REFUSE 
See SOLID WASTES 
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REFUSE-FUELED BOILERS 

Combustion improvement in No.8 recovery boiler, 16:20512 
(IA;JP;In Japanese) 

Reduction of soot blower steam in recovery boiler, 16:20508 
(IA;JP;In Japanese) 

REFUSE-FUELED POWER PLANTS 

Communicating with the public about environmental health 

risks: A case study of waste-to-energy, 16:20656 (R;US) 
REGULATIONS 

Codex general standard for irradiated foods and recommended 
international code of practice for the operation of radiation fa- 
cilities used for the treatment of foods: Codex alimentarius 
volume XV, 16:19836 (R;SY;In Arabic) 

Site specific plan, 16:19788 (R;US) 

REINFORCED CONCRETE 
Comparison of reinforced-concrete models for use in the analy- 
sis of extreme loads, 16:19786 (R;US) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
REM 
See DOSE EQUIVALENTS 
REMEDIAL ACTION 

Chemical exposure evaluation in the multimedia environmental 
pollutant assessment system (MEPAS), 16:21587 (RA;US) 

Developing a GIS to facilitate data analysis for environmental 
restoration of a large waste site, 16:19827 (R;US) 

Proceedings of the US Department of Energy, Office of Environ- 
mental Restoration and Waste Management: Waste 
Reduction Workshop 6, 16:19813 (R;US) 

Regulatory and institutional issues impending cleanup at US 
Department of Energy sites: Perspectives gained from an of- 
fice of environmental restoration workshop, 16:19824 (R;US) 

REMOTE AREAS 

Worldwide wind/diesel hybrid power system study: Potential ap- 
plications and technical issues: Final subcontract report, July 
1, 1989-January 31, 1990, 16:19939 (R;US) 

RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 

Conservation and Renewable Energy Program: Bibliography, 
1991 Edition, 16:20460 (R;US) 

Data coliection on renewables for EC CO2-reduction study: The 
Netherlands DERE subprogramme, 16:20290 (R;NL) 

Development and demonstration center in Portugal: Final re- 
port. 2. phase of the project, 16:20362 (I;DK;ln Danish) 

RENEWABLE RESOURCES 
Annual energy review, 1990 (Contains glossary), 16:20398 
(R;US) 
REPAIR (BIOLOGICAL) 
See BIOLOGICAL REPAIR 
REPROCESSING 

MOX fuel quality and reprocessing requirements, 16:20083 

(RA;XA) 
REPUBLIC OF KOREA 

A study on the establishment of national nuclear foreign policy 
with reference to nuclear export control system, strategy to- 
ward IAEA, and NPT review conterences, 16:22390 (R;KR:;In 
Korean) 

South Korea: Asia-Pacific energy series country report, 
16:20354 (R;US) 

RESEARCH PROGRAMS 

Acquisition of Japanese science and technology information in 
the United States, 16:22388 (R;US) 

Energy data needs for policy analysis, 16:20319 (RA;US) 

Fedix on-line information service: Annual status report, Septem- 
ber 1990—August 1991, 16:22381 (R;US) 

RESEARCH REACTORS 
See also BSR-1 REACTOR 
BSR-2 REACTOR 
DHRUVA REACTOR 
FFTF REACTOR 


RESEARCH REACTORS 


FRG-1 REACTOR 
FRG-2 REACTOR 
HFIR REACTOR 
HFR REACTOR 
HIFAR REACTOR 
HOR REACTOR 
IAN-R1 REACTOR 
IRT-SOFIA REACTOR 
JMTR REACTOR 
JRR-1 REACTOR 
JRR-2 REACTOR 
JRR-3 REACTOR 
JRR-4 REACTOR 
KUR REACTOR 
LO AGUIRRE RECH-2 REACTOR 
MOATA REACTOR 
NRU REACTOR 
NSRR REACTOR 
ORPHEE REACTOR 
OSIRIS REACTOR 
PARR REACTOR 
PHEBUS REACTOR 
PROTEUS REACTOR 
RA-3 REACTOR 
SLOWPOKE TYPE REACTORS 
THOR REACTOR 
TRR-1 REACTOR 
UTR-10-KINK! REACTOR 
WWR-S-CAIRO REACTOR 
WWR-S-MOSCOW REACTOR 
WWR-S-PRAGUE REACTOR 
WWR-SM ROSSENDORF REACTOR 
Administrative Procedures 
A recommendation of the National Board for Atomic Safety and 
Radiation Protection for the appointment of Nuclear Safety 
Control Officers for research reactors, 16:22307 (RA;CA) 
China 
The present status and the prospect of China research reactors, 
16:20185 (RA;CA) 
Experiment Planning 
Experience and lessons learned in the assessment of safety 
justifications for experiments mounted in research reactors, 
16:20182 (RA;CA) 
Expert Systems 
Expert system for fault diagnosis and recovery procedures for 
the control room instrumentation of the research reactor of 
Egypt, 16:20085 (RA;CA) 
Meetings 
Proceedings of the international symposium on research reactor 
safety operations and modifications., 16:20116 (R;CA) 
Proceedings of the international symposium on research reactor 
safety operations and modifications, 16:20156 (R;CA) 
Proceedings of the international symposium on research reactor 
safety operations and modifications, 16:20132 (R;CA) 
Primary Coolant Circuits 
Core thermal hydraulic analysis for TNR power uprating, 
16:20151 (RA;CA) 
Reactor Licensing 
The regulation and licensing of research reactors and associ- 
ated facilities in the United Kingdom, 16:20181 (RA;CA) 
Reactor Satety 
Main safety lessons from 5-year operation of the renovated 
Dalat Nuclear Research Reactor, 16:20119 (RA;CA) 
Present status and future prospects of research reactors in the 
Soviet Union, 16:20188 (RA;CA;in Russian) 
Proceedings of the international symposium on research reactor 
safety operations and modifications., 16:20116 (R;CA) 
Safety of the GA Siwabessy Multipurpose Reactor, 16:20117 
(RA;CA) 
The Advanced Neutron Source safety approach and plans, 
16:20140 (RA;CA) 
Regulations 
The regulation and licensing of research reactors and associ- 
ated facilities in the United Kingdom, 16:20181 (RA;CA) 
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RESEARCH REACTORS 
Repair 


Repair 
Safety aspects on entire lifting old HWRR tank, 16:20159 (RA;CA) 
Research Programs 

The Advanced Neutron Source: Designing to meet the needs of 

the user community, 16:20189 (RA;CA) 
Specifications 

Design of a multipurpose research reactor, 16:20184 (RA;CA;In 
Spanish) 

Some safety aspects of the PIK high-flux research reactor, 
16:20153 (RA;CA;In Russian, English) 

The SPHINX reactor for engineering tests, 16:20178 (RA;CA;In 
Russian) 

Ussr 

Organization of safety surveillance during the design, operation 
and modernization of research reactors in the USSR, 
16:20183 (RA;CA;In Russian, English) 

The PRIMA specialized reactor for studying fuel elements and 
assemblies under accident conditions, 16:20126 (RA;CA;In 
Russian) 

RESERVE CAPACITY 

See CAPACITY 


RESERVES 
See also NAVAL OIL SHALE RESERVES 
NAVAL PETROLEUM RESERVE 
STRATEGIC PETROLEUM RESERVE 
International oil and gas exploration and development activities: 
Quarterly report, July-September 1990, 16:19563 (R;US) 
RESERVOIR ROCK 
Cyclic COz injection for light oil recovery, performance of a cost 
shared field test in Louisiana, 16:19571 (R;US) 
Percolation models for boiling and bubble growth in porous me- 
dia, 16:19573 (R;US) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESID 
See PETROLEUM RESIDUES 
RESIDENCES 
See HOUSES 


RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 

Adventures in running end-use metering programs, 16:20463 
(R;US) 

Building energy codes and standards: A compliment to 
demand-side management programs, 16:20462 (R;US) 

Chimney related energy losses in oil-fired heating systems: Con- 
figuration effects and venting alternatives, 16:20430 (R;US) 

Factors affecting pollutant concentrations, 16:21552 (RA;US) 

Indoor air quality standards, 16:21555 (RA:US) 

Reducing electricity demand through energy-related efficient 
construction: A partnership between the City of St. Louis and 
Union Electric Company, 16:20438 (R;US) 

Residential construction demonstration project: Cycle 1 builder 
exit survey, 16:20433 (R;US) 

RESIDENTIAL SECTOR 

An evaluation of residential conservation service programs in 
the District of Columbia, 16:20307 (RA;US) 

Designing and developing an energy-related program for public 
housing residents and renters, 16:20309 (RA;US) 

Do residential energy audits contribute to reduced energy con- 
sumption?, 16:20306 (RA;US) 

Methods of assessing health consequences of residential loca- 
tion, housing conditions and energy decisions, 16:20318 
(RA;US) 

Minority participation in new energy technologies: A case exam- 
ple of electric heat pumps, 16:20325 (RA;US) 

National patterns of energy demand and expenditures by His- 
panics, 16:20304 (RA;US) 

Overview of MI's residential energy consumption and expendi- 
ture program, 16:20296 (RA;US) 

Residential energy consumption and expenditure patterns of 
black and nonblack househokis in the United States, 
16:20301 (RA:US) 
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Residential energy consumption and expenditure patterns of low- 
income households in the United States, 16:20302 (RA;US) 

Review of the residential energy consumption surveys and a 
comparison of energy consumption and expenditure patterns 
between elderly and non-elderly households, 16:20320 
(RA;US) 

The national fuel end-use efficiency field test: Energy savings 
and performance of an improved energy conservation mea- 
sure selection technique, 16:20458 (R;US) 

Utility survey results: Beyond the energy forecast, 16:20310 
(RA;US) 

RESIDUAL OILS 

See PETROLEUM RESIDUES 
RESIDUES 

See also ASHES 

SMOKES 

Results of vitrifying Fernald K-65 residue, 16:19760 (R;US) 
RESIDUES (MATHEMATICAL) 

See SINGULARITY 
RESIDUES (RADIOACTIVE) 

See RADIOACTIVE WASTES 
RESINS 

Anion-exchange resin-based desulfurization process: Quarterly 
technical progress report, January 1, 1991—March 31, 1991, 
16:19512 (R;US) 

Electric power reduction by improved control method of heater for 
resin moul extruding machine, 16:20589 (IA;JP;in Japanese) 

Mechanical modeling of stress generation during cure of encap- 
sulating resins, 16:20879 (R;US) 

Removal of cesium from wastewater: A cesium-specific ion ex- 
change resin, 16:21626 (RA;US) 

Selective flotation of fossil resin from western coal: Quarterly re- 
port, December 1, 1990—February 28, 1991, 16:19415 (R;US) 

RESISTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
RESISTIVITY LOGGING 
Resistivity probes for borehole measuring, 16:19562 (R;DK;In 
Danish) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONATORS 

See also CAVITY RESONATORS 

Non-propagating surface-wave solitons in an annular resonan- 
tor, 16:22076 (R;XA) 

RESOURCE RECOVERY ACTS 
RCRA/VCERCLA Division orientation package, 16:20343 (R;US) 
RESOURCE RECOVERY FACILITIES 
The lime-soda sinter process for resource recovery from fly ash: 
A new look, 16:19514 (R;US) 
RESPIRABLE DUSTS 
See DUSTS 
RESPIRATION 

Respiratory-circulatory interrelations at the acute period of chest 
trauma in combination with radiation injury, 16:21755 
(IA;SU;In Russian) 

RESPIRATORY SYSTEM 

See also LUNGS 

[Age-Dependent Doses to Members of the Public from Intakes 
of Radionuclides]: Foreign report, April 20, 1991—April 26, 
1991, 16:21794 (R;US) 

RESPONSE MODIFYING FACTORS 

Eftect of x radiation and adrenergetic substances on enzyme 
activity in rat brain, 16:21781 (IA;SU;In Russian) 

Molecular mechanism of increase of eukaryote radiation re- 
sponse by inhibitors of rna, dna and protein synthesis, 
16:21720 (IA;SU;In Russian) 

RETENTION 
Energy saving and improvement of annealing furnace by con- 
version of conception, 16:20574 (IA;JP;in Japanese) 
RETORTED SHALES 
See SPENT SHALES 
RETORTS 

Pressurized fluidized-bed hydroretorting of eastern oil shales, 

16:19645 (RA;US) 





The effect of fines concentration on gas-velocity and particle- 
size distributions in moving-packed beds of oil shale, 
16:19644 (RA;US) 

REVERSE-FIELD PINCH 

3-dimensional simulation of dynamo effect of reversed field 
pinch, 16:22274 (R;JP) 

The effects of magnetic field errors on reversed field pinch 
plasma, 16:22239 (R;US) 

REWETTING 

Reflooding phenomena during ECCS operation, 
(IA;CA) 

TERMOSS-II: a model for thermohydraulics of CANDU fuel chan- 
nel with subcooled stagnant initial conditions, 16:20012 (IA;CA) 

RF SYSTEMS 

HF system of a racetrack microtron, 16:21271 (RA;SU;In Russian) 

HF system of the BEhP storage ring, 16:21393 (RA;SU;In Rus- 
sian) 

HF-system of the Sibir’-2 storage ring complex, 
(RA;SU;In Russian) 

Higher order mode damping in Kaon factory RF cavities, 
16:21383 (R;CA) 

Low power rf system for the ALS Linac, 16:21311 (R;US) 

Project HF system of the VEPP-4M storage ring, 16:21391 
(RA;SU;In Russian) 

Structure of SHF power supply system of a continuous action 
racetrack microtron, 16:21274 (RA;SU;In Russian) 

The linac and booster RF systems for a dedicated injector for 
SPEAR, 16:21402 (R;US) 

RHENIUM ALLOYS 
Creep properties of tungsten alloys, 16:20418 (RA;US) 
Tensile properties of tungsten alloys, 16:20417 (RA;US) 
RHENIUM COMPLEXES ; 

Alkali and transition metal complexes with polymeric crown- 
ethers, 16:20945 (IA;SU;in Russian) 

Complexes of Re(5), Mo(5), Cu(2), Co(2) with thiazole and 
1,3,4-thiadiazole derivatives, 16:20947 (IA;SU;in Russian) 

Complexing of rhenium thiochlorides with donor solvents, 
16:20972 (IA;SU;in Russian) 

Electronocompensating transformations of acetylene ligands in 
transition metal clusters, 16:20940 (IA;SU;In Russian) 

Peculiarities of synthesis of rhenium (5) complexes with 1- 
acetyl-3-thiosemicarbazide, 16:20961 (IA;SU;In Russian) 

Rhenium (4,5) complexes containing amidopyrine and analgin, 
16:20983 (IA;SU;In Russian) 

Rhenium (5) complexes with 1,2,4-triazole, 16:20946 (IA;SU;in 
Russian) 

Synthesis and thermal transformations of onium complexes of 
rhenium (5) and molybdenum (5) with diaza-18-crown-6, 
16:20958 (IA;SU;In Russian) 

Synthesis of binuclear carboxylate rhenium complexes with 
metal-metal bond, 16:20986 (IA;SU;In Russian) 

Synthesis of new coordination compound of rhenium with 
chalcogen chlorides, 16:20970 (IA;SU;in Russian) 

Synthesis of nitrene complexes on the basis of azobenzene, 
16:20956 (IA;SU;in Russian) 

Synthesis of rhenium (5) complexes with nitrogen-containing lig- 
ands, 16:20991 (IA;SU;in Russian) 

RHO-1500 RESONANCES 

See MESONS 

RHO-1700 RESONANCES 
See MESONS 
RICE 

Influence of irradiated rice in the longevity and reproduction of 
Sitophilus oryzae (L., 1763) (Col., Curculionidae), 16:21696 
(|;BR;in Portuguese) 

RICHLAND FFTF REACTOR 

See FFTF REACTOR 
RIEMANN CURVATURE TENSOR 

See RIEMANN SPACE 
RIEMANN GEOMETRY 

See RIEMANN SPACE 
RIEMANN MANIFOLDS 

See RIEMANN SPACE 


16:20075 


16:21392 


ROCK-FLUID INTERACTIONS 


RIEMANN METRIC 
See RIEMANN SPACE 
RIEMANN SPACE 

See also EUCLIDEAN SPACE 

Minimal surfaces in Riemannian manifolds, 16:22115 (R;XA) 

On bidimensional Lagrangian conformal models, 16:21964 
(R;FR;In French) 

RIEMANN SPHERE 
See RIEMANN SPACE 
RIEMANN WAVES 
See SHOCK WAVES 
RINGOTRON 
See ELECTRON-RING ACCELERATORS 
RINGS (STORAGE) 
See STORAGE RINGS 
RISA 
See ORGANIC IODINE COMPOUNDS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ANALYSIS 
See RISK ASSESSMENT 
RISK ASSESSMENT 

Advanced Test Reactor risk-based management system instruc- 
tion manual: Revision 1, 16:20228 (R;US) 

Proceedings of the International conference on energy alterna- 
tives/risk education V. 2: Energy and risk, 16:20234 (I;HU) 

Recommended guidelines for managing hazards assessment 
software at emergency operations centers, 16:21830 (R;US) 

RISOE NATIONAL LABORATORY 

List of selected publications from Risoe’s Health Physics De- 
partment 1957-1989, 16:22062 (R;DK) 

Optics and Fiuid Dynamics Department. Annual progress report 
1 January - 31 December 1990, 16:22330 (R;DK) 

Physics Department. Annual progress report 1 January - 31 De- 
cember 1990, 16:22094 (R;DK) 

Systems Analysis Department: Annual progress report 1990, 
16:20292 (R;DK) 

RIVERS 
See also COLUMBIA RIVER 
SAVANNAH RIVER 
3. Magdeburg seminar on prevention of water pollution - the pollu- 
tion of the river Elbe. Proceedings, 16:21633 (R;DE;in German) 
RIVETS 
See FASTENERS 
ROAD TRANSPORT 
Transport coordination, 16:20467 (I;DK;In Danish) 
ROBOTS 

Control of autonomous mobile robots using custom-designed 
qualitative reasoning VLSI chips and boards, 16:21033 (R;US) 

Development of deep underground sapce in metropolitan, 
16:21079 (IA;JP;in Japanese) 

Proposal for continued basic research in intelligent machines at 
the Center for Engineering Systems Advanced Research: 
Fiscal years 1992-1996, 16:21042 (R;US) 

Software enables robot to program itself to assemble parts: 
Opening new territory for economical use of robots, 16:22338 
(RA;US) 

ROCK BEDS 

Development of deep underground sapce in metropolitan, 
16:21079 (IA;JP;in Japanese) 

Present situation and future ideas of Gio Front project related 
survey and testing method, 16:21080 (IA;JP;in Japanese) 

Underground water engineering problems associated in under- 
ground space utilization, 16:21081 (IA;JP;In Japanese) 

ROCK FALLS 

Application of a mean field approximation to two systems that 

exhibit self-organized criticality, 16:21835 (R;US) 
ROCK-FLUID INTERACTIONS 

Chemistry research for the Canadian nuclear fuel waste man- 
agement program, 16:21602 (IA;CA) 

Unsaturated flow through a variable aperture fracture in 
Topopah Spring welded tuff, 16:19762 (R;US) 
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ROCKETS 


ROCKETS 
Attitude control of a spinning rocket via thrust vectoring: Draft, 
16:20468 (R:US) 
Enhancing atom densities in solid hydrogen by isotopic substitu- 
tion, 16:21006 (R:US) 
Space propulsion by fusion in a magnetic dipole, 16:22153 (R;US) 


ROCKY FLATS PLANT 
In situ surveys of the United States Department of Energy's 
Rocky Flats Plant, Golden, Colorado, 16:19799 (R:US) 


RODS 
Plastic analysis of a circular rod subjected to sinusoidal thermal 
cycling, 16:20045 (R;US) 
RODS (FUEL) 
See FUEL RODS 


ROENTGEN EQUIVALENT MAN 
See DOSE EQUIVALENTS 


ROLLING 
Energy saving of mill rolling oil circulating pump, 16:20576 
(IA;JP;In Japanese) 
Power saving in cooling water pump used for hot rolling roll, 
16:20500 (IA;JP;in Japanese) 


ROLPHTON NPD-2 REACTOR 
See NPD REACTOR 


ROOT ABSORPTION 
Conjugated effect of ionizing radiation and nitrogen mitrition on 
K* and NO3~ absorption by plant roots, 16:21736 (IA;SU;In 
Russian) 


ROPE PROCESS 
Development of recycle oil pyrolysis and extraction process for 
recovering oil from eastern oil shale, 16:19640 (RA;US) 
Recovering oil from tar sand using the ROPE process, 16:19632 
(RA;US) 
ROTORS 
Energy saving of stand device for steel cords, 16:20531 
(IA;JP;In Japanese) 
RTP REACTOR 
A PC-based data acquisition system for enhanced reactor oper- 
ation, 16:20086 (RA;CA) 
RUBIDIUM 
Negative ion formation by Rydberg electron transfer: lsotope- 
dependent rate constants, 16:21861 (R;US) 


RUBY LASERS 
Development of a high-quality, high-power ruby laser system for 
a TV thomson scattering system, 16:22202 (R;JP;in Japanese) 


RUTHENIUM 

Liquid-liquid extraction and separation of Vill group elements, 
especially ruthenium, by synergic combinations or aromatic 
polyimines and micellar cationic exchangers, 16:20896 
(R;FR;In French) 

RUTHENIUM COMPLEXES 

Electron transfer reactions in microporous solids: Progress re- 
port, March 1990—May 1991, 16:21011 (R;US) 

On new synthesis of bimetallic complexes of platinum metals 
with tin (2), 16:20943 (IA;SU;In Russian) 

Resonance Raman and photophysical studies of transition metal 
complexes in solution and entrapped in zeolites: Progress re- 
port, August 1, 1990—March 31, 1991, 16:20927 (R;US) 

Study of intermediates from transition metal excited-state 
electron-transfer reactions: Progress report, January 1, 
1990—March 31, 1991, 16:21010 (R;US) 

Synthesis of platinum metal complexes under conditions of low 
humidity, 16:20949 (IA;SU;In Russian) 

Synthesis of thermodynamically unstable isomers of chelate 
ruthenium (2) complexes with 2-(phenylazo)pyridine, 
16:20971 (IA;SU;In Russian) 

RUTHENIUM SULFIDES 

Alkali/TX2 catalysts for CO/H2 conversion to C;—C,4 alcohols: 
Technical progress report, December 1990—February 1991, 
16:19462 (R;US) 
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S-1000 RESONANCES 
See MESONS 
S-993 RESONANCES 
See F0-975 MESONS 
SAFE LOW POWER CRITICAL EXPERIMENT 
See SLOWPOKE TYPE REACTORS 
SAFEGUARDS 
Variations in the response of AECL random coil seals as a func- 
tion of the angular position of the probe, 16:19834 (R;GB) 
SAFETY 
See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 
Seismic analysis of fast breeder reactor block, 16:20046 (R;FR) 
Tiger Team environment, safety, and health assessment of the 
Oak Ridge National Laboratory, 16:20340 (R;US) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SAFETY REPORTS 
A comparison of the Final Safety Analysis Report and the Safety 
Evaluation Report for the Galileo mission, 16:20410 (R;US) 
Reviewing operational experience feedback: Supplementary 
guidance and reference material for IAEA Operational Safety 
Review Teams (OSARTs), 16:22324 (R;XA) 
SALINE ZONE 
See OIL SHALES 
SALMON 
Little Naches River passage project: Annual report FY90 and 
FY89, 16:19889 (R;US) 
Monitoring of downstream salmon and steelhead at federal hy- 
droelectric facilities: Annual report 1990, 16:19887 (R;US) 
Smok monitoring at the head of Lower Granite Reservoir and 
Lower Granite Dam: Annual report, 1990, 16:19886 (R;US) 
Smott quality assessment of spring chinook salmon: Annual re- 
port, 16:19890 (R;US) 
Umatilla Basin Habitat Improvement Project: Annual report, 
1990, 16:19888 (R;US) 
SALTS 
16:21099 (PA;US) 
SAMARIUM COMPLEXES 
The electronic structure of organometallic complexes of the f 
elements XXVIII. Interpretation of the optical and magneto- 
chemical data of a cyclohexylisocyanide adduct derived trom 
tris(n>-cyclopentadienyl)-samarium(IlIl), 16:21000 (R;US) 
SAMPLERS 
Comparison of dew samplers of ECN and KEMA in Schager- 
brug, Netherlands, 16:21566 (R;NL;In Dutch) 
SAN FRANCISCO BAY 
Chemical evaluations of John F. Baldwin Ship Channel sedi- 
ment phase 2, 16:21639 (R;US) 
SANDIA LABORATORIES 
An Organizational Cultural Assessment of Sandia National Lab- 
oratories, 16:21650 (R;US) 
Building 823 security control system pre-site planning and in- 
Stallation, 16:19833 (R;US) 
The new DOE Primary Standards facility at Sandia National 
Laboratories, 16:21050 (R;US) 
SANDSTONES 
Geologic characterization of tight gas reservoirs: Annual report, 
FY 1989, 16:19612 (R;US) 
SANITARY LANDFILLS 
In situ surveys of the United States Department of Energy's 
Rocky Flats Plant, Golden, Colorado, 16:19799 (R;US) 
Study on seepage water circulation in landfill waste disposal 
site, 16:20639 (IA;JP;in Japanese) 
SAPHIR REACTOR 
On-line coolant gamma-spectroscopy for detecting small fuel el- 
ement defects in the SAPHIR reactor, 16:20087 (RA;CA) 
SATELLITE POWER SYSTEM 
See ORBITAL SOLAR POWER PLANTS 





SATELLITE SOLAR POWER STATIONS 
See ORBITAL SOLAR POWER PLANTS 
SATELLITES 
SPGD: A central power system for space title in French, 
16:20268 (R:US) 
SAVANNAH RIVER 
Land and water use characteristics in the vicinity of the Savan- 
nah River Site, 16:21648 (R;US) 
SAVANNAH RIVER PLANT 
High-frequency electromagnetic and electrical resistance to- 
mography of the Savannah River integrated demonstration 
project, 16:21614 (RA;US) 
Modeling and analysis of air injection and vapor extraction using 
a pair of horizontal wells for in situ stripping of volatile organic 
compounds, 16:21643 (RA;US) 
Site specific plan, 16:19788 (R;US) 
SCALE MODELS 
Multiloop Integral System Test (MIST): MIST Facility Functional 
Specification, 16:20255 (R;US) 
SCALING 
Energy-saving by teh reduction of the pressure loss in tge water 
supplying system of boilers, 16:20489 (IA;JP;in Japanese) 
SCANDIUM COMPLEXES 
Complexes of rare earths, scandium with phenanthroline and 
antipyrine, 16:20948 (IA;SU;In Russian) 
Heteronuclear hydroxyl complexing of iron (3) and scandium (3) 
subgroup elements, 16:20944 (IA;SU;In Russian) 
High-temperature synthesis of zirconium and scandium com- 
plexes, 16:20953 (IA;SU;In Russian) 
SCANNING ELECTRON MICROSCOPY 
Materials science applications of a 120 kV FEG TEM/STEM: 
Triskaidekaphilia, 16:22066 (R;US) 
SCATTERING 
See also MULTIPLE SCATTERING 
First density fluctuations observations by COz2 scattering in Tore 
Supra, 16:22164 (RA;FR) 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHOOLS 
See EDUCATIONAL FACILITIES 
SCHOTTKY EFFECT 
A high-frequency Schottky detector for use in the Tevatron, 
16:21309 (R;US) 
SCHROEDINGER EQUATION 
Matrix elements for Morse oscillators: A “local” optimized ap- 
proach, 16:21869 (R;XA) 
Time decay of solutions to a nonlinear Schroedinger equation in 
an exterior domain in R®, 16:22120 (R;XA) 
SCIENTIFIC PERSONNEL 
Office of Scientific and Technical information: Products and ser- 
vices, 16:20329 (RA;US) 
SCINTIGRAPHY 
See SCINTISCANNING 
SCINTISCANNING 
Radiation doses to patients undergoing imaging procedures in 
Manitoba, 16:21673 (IA;CA) 
SCOTLAND 
See UNITED KINGDOM 
SCRAP METALS 
Copper removal from solid ferrous scrap: Final report, 16:20699 
(R;US) 
Development of high-efficiency scrap preheating system in elec- 
tric furnace, 16:20505 (IA;JP;in Japanese) 
SCREWS 
See FASTENERS 
SEALS 
16:21046 (PA;US) 
Design and construction issues associated with sealing of a 
repository in salt, 16:19718 (R;US) 
Experiments to determine the leakage behavior of pressure- 
unseating equipment hatches, 16:20260 (R;US) 


SELENIUM 


The effect of pond radiation levels on the response of ultrasonic 
transducers containing a polymer piezoelectric layer, 
16:19835 (R;GB) 

Variations in the response of AECL random coil seals as a func- 
tion of the angular position of the probe, 16:19834 (R;GB) 

SEAS 

See also ATLANTIC OCEAN 

Commentary on sea ice feedback, 16:21544 (RA;US) 

Comments on the problem of the ocean circulation, 16:21539 
(RA;US) 

Elements of oceanic CO. feedback in response to climatic 
changes, 16:21540 (RA;US) 

Paleo deep water variability: Magnitude and rapidity, 16:21537 
(RA;US) 

Role of the ocean carbon cycle in determining atmospheric 
pCOz, 16:21538 (RA;US) 

Sea ice response to global climatic change, 16:21543 (RA;US) 

SEASONAL THERMAL ENERGY STORAGE 

Seasonal storage of thermal energy in unsaturated soils: Mod- 

eling, simulation, and field validation, 16:20279 (R;US) 
SEAWATER 

Energy saving in LNG gasification equipment, 
(IA;JP;In Japanese) 

Energy saving of vaporizer for liquefied gas, 16:20616 (IA;JP;In 
Japanese) 

Evaluation of the depleted uranium hazard from SRAM II missile 
testing, 16:21641 (R;US) 

Oxygen desorption from warm seawater, 16:19915 (RA;US) 

The distribution of some chemical elements between dissolved 
and particulate phases in the ocean: Progress report, 1 May 
1988-30 Apr 1991, 16:21627 (R;US) 

SEBACEOUS GLANDS 

See SKIN 
SECOND-HARMONIC GENERATION 

See HARMONIC GENERATION 
SECONDARY BATTERIES 

See ELECTRIC BATTERIES 
SECONDARY EMISSION 

Time-of-flight mass spectrometry with desorption-ionization mul- 
tiprobes (UV photons and KeV and MeV particles). Cluster 
atoms are used as projectiles, 16:21438 (R;FR;In French) 

SECONDARY RECOVERY 

See ENHANCED RECOVERY 
SECTOR CYCLOTRON 

See ISOCHRONOUS CYCLOTRONS 
SEDIMENTARY ROCKS 

See also SANDSTONES 

Predicting permeability and electrical conductivity of sedimen- 
tary rocks from microgeometry, 16:21836 (R;US) 

SEDIMENTS 

Chemical evaluations of John F. Baldwin Ship Channel sedi- 
ment phase 2, 16:21639 (R;US) 

Early diagenesis and its influence on the mobility of the trace el- 
ements As, Cd, Co, Cu, Ni, Pb and Zn in sediment and seston 
suspensions, 16:21634 (R;DE;in German) 

Ecological risk of aquatic habitat degradation, 16:21621 (R;US) 

SEISMIC ARRAYS 

Results of an analysis of pre-collapse NTS seismic data using 

split array cross-correlator processing, 16:21518 (R;US) 
SEISMIC EFFECTS 

Seismometric systems of nuclear power plant protection, 

16:20113 (IA;CS;in Czech) 
SEISMIC EVENTS 

See also EARTHQUAKES 

Results of an analysis of pre-collapse NTS seismic data using 
split array cross-correlator processing, 16:21518 (R;US) 

SEISMIC SURVEYS 

16:21480 (PA;US) 

Computational methods for improving the resolution of subsur- 
face seismic images: Progress report, September 15, 
1990-September 14, 1991, 16:21834 (R;US) 

SELENIUM 

Selenium speciation in ground water: Second quarterly report, 

January—March 1990, 16:21629 (R;US) 
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SELENIUM COMPOUNDS 


SELENIUM COMPOUNDS 

Environmental, health and safety issues associated with the man- 
ufacture and use of |i-VI photovoltaic devices, 16:19922 (R;US) 

Transport mechanism in bulk amorphous GezoSego_,Bix sys- 
tem, 16:20847 (R;XA) 

SELF-POWERED DETECTORS 
Simulation of self-powered detector burnup, 16:21465 (IA;SU;In 
Russian) 
SEM (MICROSCOPY) 
See SCANNING ELECTRON MICROSCOPY 
SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 
See also GE SEMICONDUCTOR DETECTORS 
HGI2 SEMICONDUCTOR DETECTORS 
S| SEMICONDUCTOR DETECTORS 

Development of pixel detectors for SSC vertex tracking, 

16:21458 (R;US) 
SEMICONDUCTOR DEVICES 

See also SEMICONDUCTOR LASERS 

16:21103 (PA;US) 

Assembly test chips meet crucial need in semiconductor indus- 
try: Test chips monitor packaging of semiconductors, 
16:21086 (RA;US) 

Semiconductor bridge (SCB) 
16:21505 (R;US) 

SEMICONDUCTOR JUNCTIONS 

Research on stable, high-efficiency amorphous silicon multi- 
junction modules: Semiannual subcontract report phase 1, 1 
May 1990-31 October 1990, 16:19904 (R;US) 

SEMICONDUCTOR LASERS 

16:21104 (PA;US) 

SEMICONDUCTOR MATERIALS 

Characterization of crystalline interfaces by advanced electron 
microscopy: Summary, 16:20863 (R;US) 

Organic redox phototransformations at chemically modified sur- 
faces: Progress report, August 1, 1988—July 31, 1991, 
16:21008 (R;US) 

Plasma and neutral sources for etching: The oxygen beam 
source, 16:21087 (RA;US) 

SENA REACTOR 
See ARDENNES REACTOR 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SEPARATION PROCESSES 
See also FILTRATION 
FLOTATION 
REPROCESSING 

COz removal in IGCC power plants equipped with a hot gas 
cleanup system, 16:19513 (R;NL;In Dutch) 

Chemical Development Separations Technology Unit: Progress 
report, May 1952, 16:19665 (R;US) 

Increased separation effects by variable temperature stepwise 
desorption in multicomponent adsorbed phases, 16:20897 
(R;US) 

Inorganic membrane technology: Separating product and waste 
streams, 16:20465 (RA;US) 

Nuclear Technology Programs semiannual progress report, Oc- 
tober 1988—March 1989, 16:20355 (R;US) 

SEQUOYAH NUCLEAR POWER PLANT UNIT-1 

See SEQUOYAH-1 REACTOR 

SEQUOYAH NUCLEAR POWER PLANT UNIT-2 
See SEQUOYAH-2 REACTOR 
SEQUOYAH-1 REACTOR 

Analysis of bellows expansion joints in containment buildings, 

16:20261 (R;US) 
SEQUOYAH-2 REACTOR 

Analysis of bellows expansion joints in containment buildings, 

16:20261 (R;US) 
SERPUKHOV TEVATRON 

Matched rectilinear areas for the UNK colliding beams, 

16:21394 (RA;SU;in Russian) 
SEWAGE 
See also SEWAGE SLUDGE 
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Effective utilization of methane gas in sewage treatment plant 
under Government-industry coordination, 16:20513 (IA;JP;In 
Japanese) 

SEWAGE SLUDGE 

The increase of gas production in sludge digestion tanks by ad- 
dition of foreign substrates. Final report, 16:19867 (I;DE;In 
German) 

SHAFTS 

Effective method of supplying shaft bearing cooling water, 
16:20627 (IA;JP;In Japanese) 

Reduction in power consumption through improving operating 
conditions in pumps for water for miscellaneous use, 
16:20619 (IA;JP;in Japanese) 

SHALE GAS 
Environmental data from moving-bed hydroretorting of three 
eastern oil shales, 16:19660 (RA;US) 
SHALE MINING 
See OIL SHALE MINING 
SHALE OIL 
Environmental data from moving-bed hydroretorting of three 
eastern oil shales, 16:19660 (RA;US) 
SHALLOW LAND BURIAL 
See GROUND DISPOSAL 
SHAPED CHARGES 
Experiments and calculations of jet penetration in glass, 
16:21500 (R;US) 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS 

An engineering design study of the dipole magnet cold mass end 

shell for the Superconducting Super Collider, 16:21354 (R;US) 
SHIELDING 

An assessment of the lifetime of Faraday shield elements, 
16:22237 (R;US) 

Analysis of the Fall-1989 two-meter box test bed experiments 
performed at the Army Pulse Radiation Facility (APRF), 
16:22046 (R;US) 

SHIP PROPULSION REACTORS 

Design and satety features of the AMPS nuclear electric pliant, 
16:20055 (IA;CA) 

Neutronic design of the AMPS reactor core, 16:20052 (IA;CA) 

Thermalhydraulic experimentation in support of AMPS develop- 
ment, 16:20056 (IA;CA) 

SHIPMENT 

See TRANSPORT 
SHOCK (IMPACT) 

See IMPACT SHOCK 
SHOCK (THERMAL) 

See THERMAL SHOCK 
SHOCK ABSORBERS 

Seismic response characteristics of full-size buildings with base 
isolation system, 16:21028 (R;US) 

SHOCK WAVES 
A microwave interferometer to measure particle and shock ve- 
locities simultaneously, 16:21517 (R;US) 
SHOTFIRING 
See EXPLOSIVE FRACTURING 
SHOWER COUNTERS 

A design study of a cast lead electromagnetic calorimeter for the 
solenoidal detector collaboration at SSC, 16:21407 (R;US) 

Calibration of the DELPHI Time Projection chamber (TPC) and 
measurement of the Z° parameters through its hadronic de- 
cays, 16:21443 (R;FR;In French) 

Dijet mass resolution and compensating calorimetry, 16:21419 
(R;US) 

Estimation of hadronic and EM resolution for scintillator plate 
calorimeter configurations, 16:21408 (R;US) 

Monolithic front end electronics for silicon calorimeters, 
16:21226 (R;US) 

Readout of overlapping events, 16:21459 (R;US) 

Systematic effects in CALOR simulation code to model experi- 
mental configurations, 16:21406 (R;US) 





The computational challenges provided by the codes used to 
design and analyze Superconducting Super Collider detec- 
tors, 16:21410 (R;US) 

Transport of prototype depleted uranium calorimeter modules 
for the ZEUS experiment, 16:21424 (IA;CA) 

SHUTDOWN 
Reduction in starting time associated with No.1 and No.2 gener- 
ators stopped in weekends, 16:20623 (IA;JP;In Japanese) 
SHUTDOWNS 
See SHUTDOWN 
Si SEMICONDUCTOR DETECTORS 

See also LI-DRIFTED Si DETECTORS 

A study of signal generation and charge collection in a-Si:H 
diodes for radiation imaging, 16:21448 (R;US) 

Multidetector 42% INDRA Geometry simulation and silicon detec- 
tors study, 16:21420 (R;FR;In French) 

Recent experience with backgrounds at the SLC, 16:21457 
(R;US) 

Test and further development of a silicon picsel detector for de- 
tecting ionising radiation, 16:21451 (R;DE;in German) 

Uncooled n-type silicon semiconductor detectors for high-precise 
alpha and beta spectrometers, 16:21434 (IA;SU;In Russian) 

SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIGMA BARYONS 
Hyperon radiative decays, the a parameter of £* — py first re- 
sults from Fermilab E761, 16:21900 (R;US) 
SIGNALS 
16:21487 (PA;US) 
SILANES 

The direct measurement of the heteronuclear chemical shifts 

relative to tetramethyisilane, 16:21001 (R;AU) 
SILICA 

An evaluation of evidence pertaining to the origin of vein de- 
posits exposed in Trench 14, Nevada Test Site, Nevada, 
16:19710 (R;US) 

Kinetic studies final quarterly report, 16:21841 (R;US) 

SILICA GEL 

Preparation and characterization of stoeber silica particles, 
16:20913 (IA;BR) 

Preparation of Nd-doped silica glasses by sol-gel method, 
16:20850 (iA;BR) 

Removal characteristics of some organic iodine forms by silver 
impregnated adsorbents, 16:20242 (RA;US) 

SAXS study of silica sonogels, 16:22083 (IA;BR) 

Textural characteristics of silica aerogels from S.A.X.S. mea- 
surements, 16:22081 (IA;BR) 

The use of solution impregnation to doped silica gels with Cd, 
Se, and S, 16:20932 (IA;BR) 

SILICATES 
See also ALUMINIUM SILICATES 
LITHIUM SILICATES 
MAGNESIUM SILICATES 
16:20874 (PA;US) 
SILICEOUS ROCK 
See SANDSTONES 
SILICON 

Epitaxial growth of silicon on CoSiz(001)/Si(001), 16:20860 
(R;US) 

Hydrogen reactions with dangling bonds in Si and Si-SiO2 struc- 
tures, 16:21003 (R;US) 

Molecular dynamics simulations of bulk displacement threshold 
energies in Si, 16:20883 (R;US) 

SILICON CARBIDES 

A new high-temperature structural material. Molybdenum disili- 
cide/silicon carbide composites, 16:20835 (RA;US) 

A review of silicon carbide/metal interactions with relevance to 
silicon carbide joining, 16:20777 (R;US) 

Alumina-silicon carbide composites from coated powders, 
16:20864 (R:US) 

Current activities in standardization of high-temperature, low- 
cycle-fatigue testing techniques in the United States, 
16:21073 (R;US) 


SINGULARITY 


Elevated-temperature fracture resistances (Kic, R-curves, 
wor) Of monolithic and composite ceramics using chevron- 
notched, bend tests, 16:20763 (R;US) 

Fabrication, phase transformation studies and characterization 
of SiC-AIN-Al,OC ceramics: Progress report, February 1, 
1990—January 31, 1991, 16:20773 (R;US) 

Investigation of interlayer materials for the microwave joining of 
SiC, 16:20809 (R;US) 

Making silicon-carbide ceramic fibers: Novel polymer precursor 
shortcuts existing process, 16:20765 (RA;US) 

The application of x-ray tomographic microscopy to chemical 
vapor infiltration processing of ceramic matrix composites, 
16:20891 (R;US) 

SILICON HYDRIDES 

See SILANES 
SILICON ISOTOPES 

Evaluation of the silicon isotopes for ENDF/B-VI, 16:22003 (R;US) 
SILICON NITRIDES 

Boundary lubrication of ceramic materials by soft metallic coat- 
ing and synthetic oil, 16:20752 (R;US) 

Characterization of silicon nitride synthesized by microwave 
heating, 16:20758 (R;US) 

Development of new materials and their testing on in-situ electri- 
cal properties in neutron environment, 16:20805 (IA;JP) 

Development of nondestructive evaluation methods and predic- 
tion of effects of flaws on the fracture behavior of structural 
ceramics, 16:20756 (R;US) 

Drying of gelcast ceramics, 16:20759 (R;US) 

Elevated-temperature fracture resistances (Kic, R-curves, 
wor) Of monolithic and composite ceramics using chevron- 
notched, bend tests, 16:20763 (R;US) 

SILICON OXIDES 
See also QUARTZ 
SILICA 

Crystallization of chemical resistant gel-composition in the sys- 
tem SiO sub(2)-TiO sub(2)-ZrO sub(2), 16:22079 (IA;BR) 

Dielectric characterization of SiO sub(2) aerogels, 16:22078 
(IA;BR) 

Hydrogen reactions with dangling bonds in Si and Si-SiO2 struc- 
tures, 16:21003 (R;US) 

Kinetics of sol-gel glass formation in the system SiO sub(2)-TiO 
sub(2)-ZrO sub(2), 16:20854 (IA;BR) 

Phase segregation in SiO sub(2)-Ln sub(2)O sub(3) aerogels, 
16:20790 (IA:BR) 

Synthesis of cellular inorganic materials by foaming sol-gels, 
16:20798 (IA:BR) 

Ultralight aerogels; Silica-based solid foams are the lightest 
known solids, 16:20834 (RA:US) 

SILICON SEMICONDUCTOR DETECTORS 

See Si SEMICONDUCTOR DETECTORS 

SILVER 

Boundary lubrication of ceramic materials by soft metallic coat- 
ing and synthetic oil, 16:20752 (R;US) 

impact of particulate pollutant metals on larval and adult bivalve 
molluscs: Progress report, August 1, 1981—March 1, 1983, 
16:21815 (R;US) 

SILVER 107 TARGET 

Hot zone evolution and pre-equilibrium emission in interactions 

between nuclei, 16:22030 (R;DK) 
SILVER ALLOYS 

Critical issues in de-alloying and transcrystalline stress- 
corrosion cracking: Progress report, July 1, 1990—March 
1991, 16:20708 (R;US) 

SILVER COMPOUNDS 

Structure and dynamics in low-dimensional guest host solids: 

Progress report, June 1, 1990—May 31, 1991, 16:20840 (R:US) 
SILVER IONS 

Laser ejection of Ag* ions from a roughened silver surface: role 

of the surface plasmon, 16:22067 (R;US) 
SIMS 
See MASS SPECTROSCOPY 


SINGULARITY 
The Odderon today. 16:21928 (R:FR) 
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SINTERED MATERIALS 


SINTERED MATERIALS 
Reduction of power of clinker cooling fan, 16:20565 (IA;JP;In 
Japanese) 
SITE REHABILITATION 
See REMEDIAL ACTION 
SITE SELECTION 
Lessons learned from DOE site culture change activities: Implica- 
tions for waste management organizations, 16:19707 (R;US) 
SIZEWELL NUCLEAR POWER STATION B 
See SIZEWELL-B REACTOR 
SIZEWELL-B REACTOR 
Comparison of pre-test analyses with the Sizewell-B 1:10 scale 
prestressed concrete containment test, 16:20262 (R;US) 
SKELETAL FOSSILS 
See FOSSILS 
SKELETON 
Can bone metastases from mammary carcinomas and their 
regional distribution patterns established on the basis of ra- 
dionuclide studies provide any clues to the mechanisms of 
their further spread over skeletal system, 16:21672 (R;DE;In 
German) 
SKIN 
Assessment of synergetic effect of ionizing radiation and chemi- 
cal factors of working conditions on the man according to the 
test of skin automicroflora, 16:21785 (IA;SU;In Russian) 
SKIN ABSORPTION 
Stochastic model for estimating personal exposures in contami- 
nated buildings at Supertund sites, 16:21812 (R;US) 
SLAGS 
Pyrolyzer slag reuse evaluation, 16:20645 (R;US) 
SLC 
See STANFORD LINEAR COLLIDER 
SLC DETECTORS 
Searching for top decays to charged Higgs bosons with the 
SDC detector, 16:21913 (R;US) 
SLOT OVENS 
See COKE OVENS 
SLOW NEUTRONS 
Double differential scattering cross sections of slow neutrons by 
water in wide interval of the temperatures and pressures, 
16:22039 (IA;SU;In Russian) 
Law of slow neutron effective energy variation in absorbing ho- 
mogeneous medii, 16:22042 (IA;SU;In Russian) 
SLOWPOKE TYPE REACTORS 
See also SLOWPOKE-WNRE REACTOR 
Comparison of the operational characteristics of the HEU and 
LEU fueled SLOWPOKE-2 reactors, 16:20131 (RA;CA) 
Development of small reactor safety criteria in Canada, 
16:20209 (RA;CA) 
Modifications and utilization of the SLOWPOKE-2 facility at the 
Royal Military College of Canada, 16:20125 (RA;CA) 
SLOWPOKE-WNRE REACTOR 
Startup of the SLOWPOKE demonstration reactor and low 
power tests, 16:20054 (IA;CA) 
SLUDGES 
See also SEWAGE SLUDGE 
Effective utilization of heat from incinerating brewer's grains and 
dehydrated sludge, 16:20510 (IA;JP;in Japanese) 
Energy saving by means-of altering methods of excess sludge 
filtrate treatment, 16:20535 (IA;JP;ln Japanese) 
Reduced gas pressure operation of sludge digesters: Final re- 
port, 16:20654 (R;US) 
Test plan for In Situ Vitrification Engineering-Scale Test No. 6, 
EG&G Idaho, Inc., Job Number 318230, 16:19728 (R;US) 
Test plan for in situ vitrification engineering-scale test No. 7, 
16:19727 (R;US) 
The lime-soda sinter process for resource recovery from fly ash: 
A new look, 16:19514 (R;US) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 
See also FUEL SLURRIES 
Rationalization for bleaching process condition and application 
of 60°C hot water, 16:20476 (IA:JP;In Japanese) 
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SLURRIES (FUEL) 
See FUEL SLURRIES 
SMELTERS 
Development of argon recovering process, 16:20501 (IA;JP;In 
Japanese) 
Energy saving through participation by everyone.: One role for 
everyone and all are the leaders, 16:20583 (IA;JP;In Japanese) 
Energy-saving of RH outgassing equipment with a different 
point of view, 16:20481 (IA;JP;In Japanese) 
Improvement of fuel cost of melting furnace, 16:20587 (IA;JP;In 
Japanese) 
Reduction of cost of coke lumps, 16:20585 (IA;JP;ln Japanese) 
Reduction of electric power for VAD heating, 16:20581 (IA;JP;In 
Japanese) 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SMOKES 
Energy saving measures for smoke ventillator for heavy duty 
press, 16:20599 (IA;JP;ln Japanese) 
SODA ASH 
See SODIUM CARBONATES 
SODIUM 24 
Estimates of Columbia River radionuclide concentrations: Data 
for Phase 1 dose calculations: Hanford Environmental Dose 
Reconstruction Project, 16:21638 (R;US) 
SODIUM CARBONATES 
Drainage of primary melt in a glass batch, 16:19754 (R;US) 
SODIUM CHLORIDES 
Aqueous corrosion characteristics and corrosion-related cracking 
susceptibilities of Fe3Al-type iron aluminides, 16:20733 (R;US) 
SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPOUNDS 
See also SODIUM CARBONATES 
SODIUM CHLORIDES 
SODIUM HYDROXIDES 
The electronic structure of the ionic insulator sodium nitrite, 
16:20884 (R;US) 
SODIUM HYDROXIDES 
Aqueous corrosion characteristics and corrosion-related cracking 
susceptibilities of Fe,Al-type iron aluminides, 16:20733 (R;US) 
SODIUM IODIDE DETECTORS 
See NA! DETECTORS 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM MINERALS 
See MINERALS 
SOFC 
See SOLID ELECTROLYTE FUEL CELLS 
SOFT X RADIATION 
X-ray focusing using square channel-capillary arrays, 16:21464 
(R;AU) 
SOIL-STRUCTURE INTERACTIONS 
Seismic response analyses of base isolated structures with high 
damping elastomeric bearings, 16:20211 (R;US) 
SOILS 
Acute Exposure 
Environmental persistence and toxicity of dimethyl malonate 
and methyl salicylate, 16:21611 (R;US) 
Contamination 
Tank wastes discharged directly to the soil at the Hanford Site, 
16:19785 (R;US) 
Decontamination 
Biodegradation of high-explosive wastes, 16:21616 (RA;US) 
Cleanup around an old waste site: A success story, 16:21603 
(IA;CA) 
Pilot demonstration of vacuum-induced venting for volatile or- 
ganic compounds in low-permeability soils, 16:21615 (RA;US) 
Pilot demonstration of vacuum-induced venting in gasoline- 
contaminated soils, 16:19609 (RA;US) 
Electron Microprobe Analysis 
X-ray fluorescence microprobe and microtomography, 16:21596 
(RA;US) 





Environmental Transport 
RCRA Facility Investigation Plan, Waste Z-Oil Tank (S-121), Y- 
12 Plant, Oak Ridge, Tennessee, 16:19791 (R;US) 
Enzyme Activity 
Environmental persistence and toxicity of dimethyl malonate 
and methyl salicylate, 16:21611 (R;US) 
Image Processing 
Rubbersheet processing of USDA soil survey sheets, 16:21599 
(R;US) 
Information 
Soil survey of Yucca Mountain study area, Nye County, Nevada, 
16:19739 (R;US) 
lon Exchange 
The characterization and removal of Chernoby/ debris in garden 
soils, 16:21612 (R;DK) 
Land Pollution 
Volatile organic compounds in contaminated soils: The nature 
and validity of the measurement process, 16:21597 (R;US) 
Radionuclide Migration 
Evaluation of 1985-1986 corrective actions at ORNL liquid 
waste disposal trench 7, 16:19746 (R;US) 
Radionuclide transfer in the soil - plant system, 16:21604 
(R;AT;In German) 
Radionuclides distribution coefficient of soil to soil-solution, 
16:21613 (R;JP;in Japanese) 
Sampling 
Stability of explosives in environmental water and soil samples, 
16:21605 (R;US) 
Seasonal Thermal Energy Storage 
Seasonal storage of thermal energy in unsaturated soils: Mod- 
eling, simulation, and field validation, 16:20279 (R;US) 
Tomography 
High-frequency electromagnetic and electrical resistance to- 
mography of the Savannah River integrated demonstration 
project, 16:21614 (RA;US) 
Vitrification 
In situ vitrification of buried waste sites, 16:19761 (R;US) 
In situ vitrification: Application to buried waste, 16:19724 (R;US) 
Test plan for In Situ Vitrification Engineering-Scale Test No. 6, 
EG&G Idaho, Inc., Job Number 318230, 16:19728 (R;US) 
X-Ray Diffraction 
Synchrotron-based x-ray diffraction and scattering studies of soil 
materials, 16:21595 (RA;US) 
X-Ray Spectroscopy 
Applications of x-ray spectroscopy and anomalous scattering 
experiments in the soil and environmental sciences, 16:21594 
(RA;US) 
SOLAR CELLS 
Research on stable, high-efficiency amorphous silicon multi- 
junction modules: Semiannual subcontract report phase 1, 1 
May 1990-31 October 1990, 16:19904 (R;US) 
SOLAR COOLING SYSTEMS 
See also PASSIVE SOLAR COOLING SYSTEMS 
Testing and design of solar cooling systems employing liquid 
dessicants: Regenerator/dehumidifier experiments in 
Colorado State University Solar House 2: Final report, 1987— 
1988, 16:19919 (R;US) 
SOLAR ENERGY 
Concentrated solar energy detoxifies organic pollutants: Purify- 
ing water with solar energy, 16:21622 (RA;US) 
SOLTECH 91: Proceedings: Volume 1, 16:19892 (R;US) 
SOLTECH 91: Proceedings: Volume 2, 16:19893 (R;US) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
Regional promotion of solar heating in the Frederiksborg area, 
16:19894 (1;DK;in Danish) 
Small marketed hot water solar heating systems using low flow 
operation, 16:19918 (1;DK) 
Solar energy for the floor heating at the address Nihoejevej 38, 
Oester Hornum, 9530 Stoevring, 16:20457 (1;DK;in Danish) 
SOLAR SEA POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 


SOLAR SPACE HEATING 
Solar energy for the floor heating at the address Nihoejevej 38, 
Oester Hornum, 9530 Stoevring, 16:20457 (I;DK;in Danish) 
SOLID ELECTROLYTE FUEL CELLS 
Development of solid oxide fuel cell (SOFC): First progress re- 
port, August 1990-January 1991, 16:20423 (R;NL) 
Electrochemical processes at solid electrode-electrolyte-gas in- 
terfaces, 16:20428 (R;US) 
Fabrication of planar SOFC components at ECN, 16:20426 
(R;NL) 
Sinter behaviour and electrical conductivity of (La,Sr)MnO3 as a 
function of Sr-content, 16:20425 (R;NL) 
SOLID ELECTROLYTES 
Fabrication of planar SOFC components at ECN, 16:20426 
(R;NL) 
SOLID FUELS 
See also MIXED OXIDE FUELS 
Conversion of coal to new liquid and solid fuel forms: Mild gasi- 
fication demonstration, 16:19439 (RA;US) 
Fuel diversification in circulating fluidized bed combustion boiler, 
16:20504 (IA;JP;in Japanese) 
SOLID SCINTILLATION DETECTORS 
See also NA|l DETECTORS 
Scintillation detector efficiencies for neutrons in the energy re- 
gion above 20 MeV, 16:21411 (R;US) 
SOLID STATE PHYSICS 
Activity report: July 1989 - June 1990, 16:22326 (R;SE) 
Photons and neutrons, 16:22064 (R;US) 
Solid State Division progress report for period ending Septem- 
ber 30, 1990, 16:22093 (R;US) 
SOLID WASTES 
See also TAILINGS 
WOOD WASTES 
An example of system integration for RCRA policy analysis, 
16:22337 (R;US) 
Communicating with the public about environmental health 
risks: A case study of waste-to-energy, 16:20656 (R;US) 
Phase 1: ISOCELL demonstration test performance review, 
16:19726 (R;US) 
The nation’s first Consortium to address waste management is- 
sues, 16:19720 (R;US) 
SOLIDS 
Overdriven shocks in solids and liquids, 16:20724 (R;US) 
Steady flow of a fluid-solid mixture between parallel plates, 
16:19523 (R;US) 
SOLS 
See also AEROSOLS 
Sol-gel kinetics by NMR, 16:20881 (R;US) 
SOLUTIONS 
See also LEACHATES 
PROCESS SOLUTIONS 
Methods for preforming ions in solution from co not nor- 
mally amenable to electrospray ionization, 16:21007 (R;US) 
Reduction in raw material cost by means of changing air system 
at outlet of oxidation tower in stack gas desulfurization equip- 
ment, 16:20624 (iA;JP;in Japanese) 
SOLVENT EXTRACTION 
A new approach to solvent extraction: Electronic pulses shatter 
water droplets, 16:21624 (RA;US) 
Analysis of hydrodynamic operation of a pulse column with 
disks and rings, 16:19664 (R;FR;in French) 
SOLVENTS 
See also ORGANIC SOLVENTS 
Use of proper solvent injection quantity for lubricant manufactur- 
ing unit, 16:20562 (IA;JP;in Japanese) 
SOOT 
Reduction of soot blower steam in recovery boiler, 16:20508 
(IA;JP;in Japanese) 
SOURCE ROCKS 
Stable isotope geochemistry in source rock types, oil and gas in 
Denmark: Concluding report, 16:19567 (1;DK;in Danish) 
SOUTH KOREA 
See REPUBLIC OF KOREA 
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SOVIET UNION 


SOVIET UNION 
See USSR 
SPACE 
See also MATHEMATICAL SPACE 
UNDERGROUND SPACE 

Energy saving of coating booth for new second coating process, 
16:20594 (IA;JP;In Japanese) 

Improvement of automobile painting booth airconditioning con- 
trol, 16:20544 (IA;JP;in Japanese) 

SPACE HEATING 

See also SOLAR SPACE HEATING 

An analysis of predicted vs. monitored space heat energy use in 
83 homes, 16:20434 (R;US) 

Energy saving by improvement of plant heating system, 
16:20606 (IA;JP;In Japanese) 

SPACE HVAC SYSTEMS 

Direct digital control of air washer cooling system, 16:20439 
(R;US) 

HVAC equipment replacement for best size and efficiency, 
16:20441 (R;US) 

SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 

Experimental investigation of uranium dicarbide densification 

and the influence of free carbon diftusion, 16:20207 (R;US) 
SPACE VEHICLES 

See also REENTRY VEHICLES 

A comparison of the Final Safety Analysis Report and the Safety 
Evaluation Report for the Galileo mission, 16:20410 (R;US) 

A report on the eighteen SER/FSAR differences identified by IN- 
SRP, 16:20411 (R;US) 

Power system subpanel report for Galileo: Volume 3, Appen- 
dices, 16:20414 (R;US) 

Reentry Subpanel Report for Galileo, 16:20413 (R;US) 

Safety summary report: General purpose heat source- 
radioisotope thermoelectric generators and light-weight 
radioisotope heater units on the Galileo mission: General pur- 
pose heat source—radioisotope thermoelectric generator and 
light-weight radioisotope heater unit programs, 16:20412 
(R;US) 

Uncertainty analysis report for Ulysses: Volume 1, 16:20415 
(R;US) 

WFOV star tracker camera, 16:21477 (R;US) 

SPACE-TIME MODEL 
Gravitation in the 'quasi-classical’ theory, 16:22140 (R;AU) 
SPALLATION 

Energy densities, target fragmentation and pion correlations in ul- 

trarelativistic H.1.C. as predicted by spacer, 16:22021 (RA;HU) 
SPARK GAPS 

Study on ignitron spark gaps in the UNK Kicker magnets power 

supply circuits, 16:21285 (RA;SU;In Russian) 
SPARTICLES 

Transverse spin effect: A means to probe photinos, 16:21918 

(R;XA) 
SPEAR 

Modified octupoles for damping coherent instabilities, 16:21340 
(R;US) 

The linac and booster RF systems for a dedicated injector for 
SPEAR, 16:21402 (R;US) 

SPECIAL PRODUCTION REACTORS 
Factors affecting the retention of methyl iodide by iodide- 
impregnated carbon, 16:20241 (RA;US) 

SPECIFIC GRAVITY 

See DENSITY 
SPECIFIC VOLUME 

See DENSITY 
SPECIFIC WEIGHT 

See DENSITY 
SPECTRA (NEUTRON) 

See NEUTRON SPECTRA 
SPECTRA UNFOLDING 

Assignment problem algorithm in applying to nuclear spec- 
troscopy, 16:22014 (IA;SU;Iin Russian) 
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SPECTROMETERS 
See also GAMMA SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
OPTICAL SPECTROMETERS 
X-RAY SPECTROMETERS 
Two-arm electron/photon/hadron spectrometer TALES collabo- 
ration, 16:21927 (R;JP) 
SPECTROPHOTOMETRY 
16:20920 (PA;US) 
SPECTROSCOPY 
See also MASS SPECTROSCOPY 
X-RAY SPECTROSCOPY 
Fast scanning fiber-multiplexer used for plasma-edge visible 
spectroscopy on Tore Supra, 16:21417 (RA;FR) 
SPEECH 
16:22356 (PA;US) 
SPEED INDICATORS 
See VELOCIMETERS 
SPENT FUEL CASKS 

A methodology for evaluating the response of spent fuel sub- 
jected to regulatory transportation accidents, 16:19692 (R;US) 

Evaluation of impact limiter performance during end-on and 
slapdown drop tests of a one-third scale model stor- 
age/transport cask system, 16:21049 (R;US) 

Release and transport of gaseous C-14 from a nuclear waste 
repository in an unsaturated medium, 16:19735 (R;US) 

SPENT FUEL ELEMENTS 

A methodology for evaluating the response of spent fuel sub- 
jected to regulatory transportation accidents, 16:19692 (R;US) 

Experimental validation of models for radiation dose rate from 
CANDU spent fuel, 16:19688 (IA;CA) 

Near-field performance of the advanced cok) process canister, 
16:19771 (R;SE) 

SPENT FUEL STORAGE 

See also MONITORED RETRIEVABLE STORAGE 

A proposed Regulatory Guide basis for spent fuel decay heat, 
16:19711 (R;US) 

Canadian experience with the dry storage of used CANDU fuel, 
16:19686 (IA;CA) 

Survey of the market situation within the nuclear fuels cycle: 
Nuclear fuel group's annual report 1983, 16:19701 (R;DK;In 
Danish) 

The Douglas Point dry spent fuel storage facility, 16:19687 
(IA;CA) 

The scale analysis sequence for LWR fuel depletion, 16:19708 
(R;US) 

SPENT FUELS 
After-Heat 

The scale analysis sequence for LWR fuel depletion, 16:19708 
(R;US) 

Aging | | 

Effects of spent fuel aging on repository disposal requirements, 
16:19752 (R;US) 

Burnup 

Criticality reference benchmark calculations for burnup credit 

using spent fuel isotopics, 16:19690 (R;US) 
Dissolution 

Chemistry research for the Canadian nuclear fuel waste man- 
agement program, 16:21602 (IA;CA) 

Spent fuel waste form characteristics: Grain and fragment size 
statistical dependence for dissolution response (Yucca Moun- 
tain Project), 16:19779 (R;US) 

Fission Products 

Application of ORIGEN2 code to TRIGA reactor calculations, 

16:20149 (RA;CA) 
Fragmentation 

Spent fuel waste form characteristics: Grain and fragment size 
statistical dependence for dissolution response (Yucca Moun- 
tain Project), 16:19779 (R;US) 

Inventories 

Spent nuclear fuel discharges from US reactors 1989, 16:19693 

(R;US) 





Monitored Retrievable Storage 

Determination of cost effective waste management system re- 

ceipt rates, 16:19751 (R;US) 
Plutonium Recycle 

Recycling in CANDU of uranium and/or plutonium from spent 

LWR fuel, 16:19700 (RA;XA) 
Purex Process 

Laboratory characterization and vitrification of Hanford radioac- 

tive high-level waste, 16:19764 (R;US) 
Radioactive Waste Management 

1990 OCRWM Bulletin compilation and index, 16:19716 (R;US) 

The US program for management of spent nuclear fuel, 
16:19765 (R;US) 

The standard contract's Delivery Commitment Schedule pro- 
cess, 16:19749 (R;US) 

Third report to the US Congress and the US Secretary of En- 
ergy (CONTAINS GLOSSARY), 16:19740 (R;US) 

Spent Fuel Storage 

The US program for management of spent nuclear fuel, 

16:19765 (R;US) 
Underground Disposal 

Determination of equivalent thermal loadings as a function of 
waste age and burnup: Yucca Mountain Site Characterization 
Project, 16:19768 (R;US) 

Effects of spent fuel aging on repository disposal requirements, 
16:19752 (R;US) 

Gaseous release of carbon-14: Why the high level waste regu- 
lations should be changed, 16:19778 (R;US) 

Information Services Directory, 16:19715 (R;US) 

Status of US program for disposal of spent nuclear fuel, 
16:19763 (R;US) 

Third report to the US Congress and the US Secretary of En- 
ergy (CONTAINS GLOSSARY), 16:19740 (R;US) 

Uranium Recycle 

Recycling in CANDU of uranium and/or plutonium from spent 

LWR fuel, 16:19700 (RA;XA) 
Waste Heat 

Determination of equivalent thermal loadings as a function of 
waste age and burnup: Yucca Mountain Site Characterization 
Project, 16:19768 (R;US) 

SPENT SHALES 

Combustion of eastern US oil shale materials, 16:19661 (RA;US) 

Disposal of oil shale solid wastes: Selected aspects, 16:19652 
(RA;US) 

Environmental data from moving-bed hydroretorting of three 
eastern oil shales, 16:19660 (RA;US) 

Final summary of data from the Hope Creek field leaching 
study, 16:19657 (RA;US) 

Laboratory studies of New Albany shale flash pyrolysis under 
solid-recycle conditions: Chemistry and kinetics, 16:19642 
(RA;US) 

Trace element partitioning in density-fractionated processed 
Green River Formation oil shale: Assessment of solid phase 
elemental associations, 16:19659 (RA;US) 

SPERMATOGONIA 

Radiosensitizing effect of hyperthermia in case of irradiation of 
mice stem cells of spermatogonia epithelium, 16:21759 
(IA:SU;In Russian) 

SPHERES 

Models for heat transport through assemblies of uniform- 

diameter hollow spheres, 16:21064 (R;US) 
SPHEROMAK DEVICES 

Maryland Magnetic Fusion Research Program: MS spheromak: 
Progress report, November 16, 1990—November 15, 1991, 
16:22240 (R;US) 

Measurement of magnetic properties of confined compact toroid 
plasma (spheromak), 16:22241 (R;US) 

Particle confinement and fueling effects on the Maryland 
spheromak, 16:22160 (R;US) 

SPIN 
Spin 3/2 fermions: a window to new physics, 16:22004 (R:FR) 
SPOIL BANKS 

Revegetation of eastern oil shale at the Hope Creek Field Sta- 

tion, 16:19658 (RA:US) 


STAINLESS STEEL-317 


SPRAY COATING 
See also PLASMA ARC SPRAYING 
Saving energy by stopping water circulation in painting booth 
during lunch breaks and shift changes, 16:20517 (IA;JP;in 
Japanese) 
SPRAY PONDS 
See COOLING PONDS 
SPRAYS 


SPRAYED COATINGS 

An evaluation of nickel-aluminum coatings fabricated with the 

plasma-spray process, 16:20710 (R;US) 
SPRAYS 

Electric power saving by improvement of air-intake and exhaust 
system for painting room, 16:20604 (IA;JP;in Japanese) 

Reduction of power consumption by improving air-intake and 
exhaust for rust preventive wax booth, 16:20608 (IA;JP;In 
Japanese) 

SPRUCES 

Biochemical and physiological investigations to detect effects of 
air pollutants on spruce in open-top-chambers, 16:21824 
(RA;DE;In German) 

Changes of plant hormone levels in conifers subjected to immis- 
sions, 16:21825 (RA;DE;in German) 

Comprehensive description of the research activites at the Edel- 
mannshof site and preliminary results, 16:21819 (RA;DE;In 
German) 

Ecophysiological measurements on pollutant stressed trees 
OTC-Edelimannshof, 16:21820 (RA;DE;in German) 

Investigation of the phosphoenol-carboxylase activity and the 
levels of soluble proteins, 16:21822 (RA;DE;In German) 

Investigations on spruce trees in a diseased forest area with ex- 
clusion of gaseous pollutants in open-top chambers, 
16:21817 (RA;DE;in German) 

Open top chamber experiment 'Edelmannshof’: Determination 
of biochemical parameters in needles from Norway spruce fu- 
migated with unfiltered or charcoal-filtered air in comparison 
to untreated trees, 16:21823 (RA;DE;in German) 

Open top chamber experiments at Edelmannshof. ist report, 
16:21816 (R;DE;in German) 

Water-, needie- and soil-analytical investigations as part of 
the experiments with open top chambers at Edel- 
mannshof/Weizheim forest, 16:21818 (RA;DE;in German) 

SQUID DEVICES 

High-T thin-film magnetometer, 16:21093 (R;US) 

Photolithographically patterened thin-film multilayer devices of 
YBa2Cu307_,, 16:21091 (R;US) 

Squids: principles and basic applications in experimental 
physics, 16:21029 (R;FR) 

Thin-film flux transformers of YBa2Cu307_,, 16:21092 (R;US) 

SR-OF REACTOR 
See ZERO POWER REACTORS 


SRM 
See CALIBRATION STANDARDS 


STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-304 
High-temperature solution annealing as an IASCC mitigation 
technique. 16:20686 (R:US) 
Influence of chromium depletion on IGSCC of 304 stainless 
steel, 16:19972 (R:US) 
STAINLESS STEEL-304L 
The SNL, Livermore, Hopkinson bar apparatus for compressive 
materials testing at high strain-rates, 16:20746 (R;US) 
STAINLESS STEEL-316 
Current activities in standardization of high-temperature, low- 
cycle-fatigue testing techniques in the United States, 
16:21073 (R:US) 
STAINLESS STEEL-317 
Duct injection technology prototype development: 
corrosion report, 16:19955 (R;US) 
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STAINLESS STEEL-JBK-75 


STAINLESS STEEL-JBK-75 
The effect of weldability of alloy JBK-75 with various filler metal 
wire additions, 16:20742 (R;US) 
STAINLESS STEELS 
See also CHROMIUM STEELS 
STAINLESS STEEL-317 
STAINLESS STEEL-JBK-75 

Application of electron energy loss spectroscopy to microanaly- 
sis of irradiated stainless steels, 16:20690 (R;US) 

Changes with material properties of acoustic emission produced 
during single point machining, 16:20740 (R;US) 

Cross-sectional TEM specimen preparation of free-standing 
metal multi-layered films, 16:20890 (R;US) 

Cyclone reburning retrofit: Corrosion evaluation: Technical re- 
port, September 1, 1990—November 30, 1990, 16:20709 
(R;US) 

Electron microscopy of thick 304 SS-copper multilayers, 
16:20747 (R;US) 

Evaluation of aging of cast stainless steel components, 
16:19963 (R;US) 

Long-term embrittlement of cast duplex stainless steels in LWR 
systems: Semiannual report, October 1988—March 1989: Vol- 
ume 4, No. 1, 16:20732 (R;US) 

Microbially influenced corrosion of stainless steels in nuclear 
power plants, 16:19974 (R;US) 

Origin of acoustic emission produced during single point ma- 
chining, 16:20741 (R;US) 

The DataShoP: A database of weak-shock constitutive data, 
16:20722 (R;US) 

STANDARD MAN 
See REFERENCE MAN 
STANDARD MODEL 

Problems of high energy physics, 16:21929 (RA;SU;In Russian) 

Uniqueness of quarks, leptons and exotic fermions in the chiral- 
color models, 16:21950 (R;CA) 

STANDARD REFERENCE MATERIALS 

See CALIBRATION STANDARDS 

STANDING CROP 
See BIOMASS 
STANFORD LINEAR COLLIDER 

Accelerator and feedback control simulation using neural net- 
works, 16:21331 (R;US) 

Coordinate measurement machines as an alignment tool, 
16:21332 (R;US) 

Correction of the first order beam transport of the SLC Arcs, 
16:21207 (R;US) 

Correlation plot facility in the SLC control system, 16:21323 
(R;US) 

Design of VAX software for a generalized feedback system, 
16:21334 (R;US) 

Emittance control in linear colliders, 16:21209 (R;US) 

Energy feed forward at the SLC, 16:21342 (R;US) 

European conference on charged particle accelerators, 
16:21127 (RA;SU;In Russian) 

General, database-driven fast-feedback system for the Stanford 
Linear Collider, 16:21324 (R;US) 

High voltage pulse cable and connector experience in the kicker 
systems at SLAC, 16:21328 (R;US) 

Maintaining micron-size beams in collision at the interaction 
point of the Stanford Linear Collider, 16:21197 (R;US) 

Measuring oxidation processes: Atomic oxygen flux monitor, 
16:21228 (RA;US) 

New final focus system for the SLAC linear collider, 16:21347 
(R;US) 

SLC's adaptation of the ALS high performance serial link, 
16:21335 (R:US) 

Simulation of longitudinal phase space in the SLC, 16:21203 
(R;US) 

Use of digital control theory state space formalism for feedback 
at SLC, 16:21325 (R;US) 

STARS 

WFOV star tracker camera, 16:21477 (R;US) 
STATE BUILDINGS 

See PUBLIC BUILDINGS 
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STATISTICAL DATA 
Current methods of handling less-than-detectable measure- 
ments and detection limits in statistical analysis of 
environmental data, 16:22345 (R;US) 
Statistical analysis of data below the detection limit: What have 
we learned?, 16:22359 (RA;US) 
STATISTICAL MECHANICS 
Equation of state of high density matter and phase transitions, 
16:22009 (RA;FR;In French) 
Long-time correlations and expansion-rate spectra of chaos in 
Hamiltonian systems, 16:22214 (RA;JP) 
STATISTICAL MODELS 
An example of multidimensional analysis: Discriminant analysis, 
16:22346 (RA;FR;In French) 
Comparison of four methods for aggregating judgments from 
multiple experts, 16:22351 (R;US) 
STATISTICS 
Large databases manipulated on small computers: REASON, 
16:22339 (RA;US) 
STEAM 
Challenge to total power generation by new installation of No.2 
power generation equipment, 16:20552 (IA;JP;in Japanese) 
Energy saving by improvement of plant heating system, 
16:20606 (IA;JP;In Japanese) 
Energy saving by improving paper machine drainage system, 
16:20542 (IA;JP;in Japanese) 
Improvement of tank heating system, 16:20560 (IA;JP;in Japan- 
ese) 
Rationalization for bleaching process condition and application 
of 60°C hot water, 16:20476 (IA;JP;In Japanese) 
Reduction of deaerator steam of CDQ boiler, 16:20579 (IA;JP;In 
Japanese) 
Reduction of energy loss in starting and stopping of a boiler, 
16:20541 (IA;JP;in Japanese) 
Reduction of steam for driving vacuum exhaust system, 
16:20580 (IA;JP;in Japanese) 
Saving of energy by boiler dispersion, 16:20566 (IA;JP;In 
Japanese) 
Steam loss reduction activities, 16:20571 (IA;JP:In Japanese) 
Steam saving by exhaust heat recovery, 16:20539 (IA;JP;In 
Japanese) 
STEAM CONDENSERS 
Improvement of method for removing dirts in small condenser 
pipes, 16:20495 (IA;JP;in Japanese) 
Reduction of starting loss of condenser by decreasing vacuum 
buildup time, 16:20618 (IA;JP;In Japanese) 
Sponge ball cleaning of particulate fouling in enhanced tubes, 
16:20474 (R;US) 
STEAM COOLANT 
See STEAM 
STEAM GENERATORS 
Technical findings report for Generic Issue 135: Steam Genera- 
tor and Steam Line Overfill Issues, 16:20206 (R;US) 


STEAM INJECTION 

Establishment of appropriate soot blower control method, 
16:20515 (IA;JP;in Japanese) 

Modification of chemical and physical factors in steamflood to 
increase heavy oil recovery: Annual report for October 1, 
1989-September 30, 1990, 16:19572 (R;US) 

Reduction of soot blower steam in recovery boiler, 16:20508 
(IA,JP;in Japanese) 

Thermal numerical simulator for laboratory evaluation of steam- 
flood oil recovery, 16:19582 (R;US) 

STEAM JET EJECTORS 

Energy saving of vacuum equipment for ammonium sulfate pro- 
duction, 16:20554 (IA;JP;ln Japanese) 

Reduction of steam for driving vacuum exhaust system, 
16:20580 (IA;JP;in Japanese) 

STEAM SYSTEMS 

See also FLASHED STEAM SYSTEMS 

16:20258 (PA;US) 

Promotion of energy saving through reducing pressure of 8K 
auxiliary steam, 16:20620 (IA;JP;in Japanese) 





STEAM TURBINES 
Challenge to total power generation by new installation of No.2 
power generation equipment, 16:20552 (IA;JP;In Japanese) 
Economin operation of non-utility generating station.: Introduc- 
tion of computer and high efficiency turbine turbine operation, 
16:20557 (IA;JP;in Japanese) 
Reduction of energy and starting time by improving turbine vi- 
bration, 16:20614 (IA;JP;in Japanese) 
STEEL INDUSTRY 
See METAL INDUSTRY 
STEEL-O00KH25 
See STAINLESS STEELS 
STEEL-000KH28 
See STAINLESS STEELS 
STEEL-OOKH20N32T 
See STAINLESS STEELS 
STEEL-03KH13AG13 
See STAINLESS STEELS 
STEEL-08G2SFB 
See CARBON STEELS 
STEEL-OKH18G8N2T 
See STAINLESS STEELS 
STEEL-12KH2MV8FB 
See STEELS 
STEEL-12KH2V5FB 
See STEELS 
STEEL-15KHG2SFMR 
See CHROMIUM-MOLYBDENUM STEELS 
STEEL-18MNV6 
See STEELS 
STEEL-1KH12V2MF 
See CHROMIUM STEELS 
STEEL-20KHMF 
See CHROMIUM-MOLYBDENUM STEELS 
STEEL-2KH8V8M2K8 
See CHROMIUM-MOLYBDENUM STEELS 
STEEL-38KHSMSFA 
See CHROMIUM-MOLYBDENUM STEELS 
STEEL-9KHS 
See CHROMIUM STEELS 
STEEL-ASTM-A533 
Influence of crack depth on the fracture toughness of reactor 
pressure vessel steel, 16:20072 (R;US) 
STEEL-CR19NI10 
See also STAINLESS STEEL-304 
Corrosion under stress of AIS! 304 steel in thiocyanate solu- 
tions, 16:20681 (R;AR;In Spanish) 
STEEL-KH13S2YU2BT 
See CHROMIUM STEELS 
STEEL-R18 
See CHROMIUM STEELS 
STEEL-Z10CDV7 
See CHROMIUM-MOLYBDENUM STEELS 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
LOW ALLOY STEELS 
Effect of process parameters on hardness and toughness of EB 
welds for offshore structures, 16:21085 (R;IT) 
Energy-saving in the batch annealing furnace by changing into 
ORT (open radiant tube), 16:20488 (IA;JP;in Japanese) 
Investigation of oil well drill pipe stress corrosion cracking fail- 
ures, 16:19585 (R;US) 
Mechanisms of transformation toughening: Progress report, 
June 1, 1990—May 31, 1991, 16:20706 (R;US) 
Preliminary test results from the HSST shallow-crack fracture 
toughness program, 16:20215 (R;US) 
Reduction of fuel consumption unit of a large heating furnace, 
16:20569 (IA;JP;in Japanese) 
Welding technologies for irradiated materials: Progress report, 
March 1990—March 1991, 16:20744 (R;US) 
STES 
See SEASONAL THERMAL ENERGY STORAGE 


STRESS CORROSION 


STILLAGE 

The increase of gas production in sludge digestion tanks by ad- 
dition of foreign substrates. Final report, 16:19867 (I;DE;in 
German) 

STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE RINGS 
See also BROOKHAVEN RHIC 
HERA STORAGE RING 
LEP STORAGE RINGS 
PEP STORAGE RINGS 
SPEAR 
SERPUKHOV TEVATRON 
SUPERCONDUCTING SUPER COLLIDER 
TRISTAN STORAGE RINGS 
VEPP-3 

About some results of development of accelerating science and 
technology, 16:21119 (RA;SU;In Russian) 

Accuracy evaluation of trajectory analysis of particle dynamics 
in ring magnetic systems, 16:21175 (RA;SU;In Russian) 

Coupled bunch motion in large size rings, 16:21404 (R;US) 

European conference on charged particle accelerators, 
16:21127 (RA;SU;In Russian) 

Method of overaging of aberration expansions in calculations of 
beam dynamics in ring magnetic systems, 16:21174 
(RA;SU;In Russian) 

Observations of the PSR transverse instability, 16:21399 (R;US) 

Stability of beams hollow in iongitudinal phase space, 16:21218 
(R;CA) 

Undulator physics and coherent harmonic generation at the 
MAX-lab electron storage ring, 16:21400 (R;SE) 

STORES 

See COMMERCIAL BUILDINGS 
STOVER 

See AGRICULTURAL WASTES 
STRAIN GAGES 

Monitoring structural response in pressurized environments: 
Part 1, Instrumentation techniques, 16:21490 (R;US) 

STRAND BREAKS 

Biochemical mechanisms and clusters of damage for high-LET 
radiation, 16:21789 (R;US) 

Protease role in forming cell radiation injuries, 16:21709 
(IA;SU;In Russian) 

STRANGE BARYONS 

See HYPERONS 
STRATEGIC DEFENSE INITIATIVE 

See BALLISTIC MISSILE DEFENSE 
STRATEGIC PETROLEUM RESERVE 

Report to the Congress on candidate sites for expansion of the 
Strategic Petroleum Reserve to one billion barrels, 16:19564 
(R;US) 

STRAW 

Actinomycete enzymes and activities involved in straw sacchari- 
fication, 16:19870 (R;LU) 

Ethanol production by enzymatic hydrolysis of lignocellulosic 
biomass and fermentation of obtained sugars: Summary re- 
port, 16:19871 (R;LU) 

Technical improvement of systems for harvest, transport, stor- 
age and dehydration of wood and straw for energy under 
consideration of economical aspects, 16:19869 (R;FR) 

STREAMER SPARK CHAMBERS 
Studies of the stability and sistematics of operation of the DEL- 
PHI plastic streamer tubes, 16:21440 (R;SU) 
STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 
STRESS ANALYSIS 

The Joint Empirical Model—an equivalent continuum model for 
jointed rock masses: Yucca Mountain Site Characterization 
Project (Yucca Mountain Project), 16:19769 (R;US) 

STRESS CORROSION 

Corrosion under stress of AIS! 304 steel in thiocyanate solu- 

tions, 16:20681 (R;AR;in Spanish) 
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STRING MODELS 


STRING MODELS 

Equivalent complex and real fermions in heterotic superstring 
solutions, 16:21956 (R;FR) 

Scalar particles in superstring models, 16:21965 (R;FR) 

Superstring elastic scattering at \/s>10'® GeV. The covariant 
loop calculus approach, 16:22135 (R;DK) 

STRIPPER FOILS 

See BEAM STRIPPERS 
STRIPPERS 

See BEAM STRIPPERS 
STRONTIUM 

Groundwater cleanup: Biosorption, 16:21623 (RA;US) 

Sinter behaviour and electrical conductivity of (La,Sr)MnO3 as a 
function of Sr-content, 16:20425 (R;NL) 

STRONTIUM 88 TARGET 

Nuclear structure studies via neutron interactions: Progress re- 

port, 1 July 1990-30 June 1991, 16:21995 (R;US) 
STRONTIUM 90 

Evaluation of alternative flow sheets for upgrade of the Process 

Waste Treatment Plant, 16:19744 (R;US) 
STRONTIUM COMPOUNDS 

See also STRONTIUM OXIDES 

Calculation of La; gsSro.45CuO, monocrystal electronic heat ca- 
pacity, 16:22086 (IA;SU;in Russian) 

Calculation of temperature dependence of Hall constant in 
Laz_,Sr.CuO,_, compounds, 16:22087 (IA;SU;in Russian) 

Chelate-forming silica sorbents containing chemically grafted 
diaza-18-crown-6 residues, 16:20996 (IA;SU;in Russian) 

Experimental studies of effect of high current pulse electron and 
carbon ion beams on high temperature Y-Ba-Cu-O, Bi-Ca-Sr- 
Cu-O superconductors, 16:22088 (R;SU;In Russian) 

Feasibility study of the preparation of anhydrous fluorozirconates 
of bivalent metals from solutions, 16:20990 (IA;SU;In Russian) 

Strontium-90 in Canada goose eggshells: Nonfatal monitoring 
for contamination in wildlife, 16:21797 (RA;US) 

STRONTIUM OXIDES 

16:20815 (PA;US) 

Electrochemical processes at solid electrode-electrolyte-gas in- 
terfaces, 16:20428 (R;US) 

Ruddiesden-Popper phases A,,1MnOz,,1: Structures and prop- 
erties, 16:20754 (R;US) 

Ultra-fine powders using glycine-nitrate combustion synthesis, 
16:20817 (R;US) 

STRUCTURAL MATERIALS 
See BUILDING MATERIALS 
STRUCTURE FUNCTIONS 
Comparative study of final state interaction contributions to the 
dynamic response of quantum fluids, 16:21969 (R;CA) 

STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STUDS 

See FASTENERS 
STYRENE 

Challenge to energy saving using system technology, 16:20502 
(IA;JP;In Japanese) 

SUBBITUMINOUS COAL 

Conversion of coal to new liquid and solid fuel forms: Mild gasi- 
fication demonstration, 16:19439 (RA;US) 

Development of the chemical and electrochemical coal cleaning 
process: Fourth quarterly technical progress report, January 
1, 1989-March 31, 1989, 16:19446 (R;US) 

Development of the chemical and electrochemical coal cleaning 
process: Sixth quarterly technical progress report, July 1, 
1989-—September 30, 1989, 16:19447 (R;US) 

Development of the chemical and electrochemical coal cleaning 
process: Technical progress report for the eleventh quarter, 
October 1, 1990—December 31, 1990, 16:19452 (R;US) 

Development of the chemical and electrochemical coal cleaning 
process: Technical progress report for the 7th quarter, Octo- 
ber 1, 1989—December 31, 1989, 16:19448 (R;US) 
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Development of the chemical and electrochemical coal cleaning 
process: Technical progress report, third quarter, October 
1,1988—-December 31, 1988, 16:19445 (R;US) 

Development of the chemical and electrochemical coal cleaning 
process: Technical progress report for the tenth quarter, July 
1, 1990—September 30, 1990, 16:19451 (R;US) 

Development of the chemical and electrochemical coal cleaning 
process: Technical progress report for the ninth quarter, April 
1, 1990—June 30, 1990, 16:19450 (R;US) 

Development of the chemical and electrochemical coal cleaning 
process: Technical progress report, eighth quarter, January 1, 
1990—March 31, 1990, 16:19449 (R;US) 

Structure and thermochemical kinetic studies of coal pyrolysis: 
Progress report for period ending February 28, 1991, 
16:19475 (R;US) 

SUBCONTRACTORS 
See CONTRACTORS 
SUBSURFACE ENVIRONMENTS 

Computational methods for improving the resolution of subsur- 
face seismic images: Progress report, September 15, 
1990—September 14, 1991, 16:21834 (R;US) 

Studying biochemistry of microbial processes in extreme envi- 
ronments: Biotechnological applications, 16:21814 (RA;US) 

SUBURBS 
See URBAN AREAS 
SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFIDATION 
The kinetics of sulfation of calcium oxide: Final report, 16:19956 
(R;US) 
SULFIDES 
See also CARBON SULFIDES 
HYDROGEN SULFIDES 
IRON SULFIDES 
MOLYBDENUM SULFIDES 
NIOBIUM SULFIDES 
RUTHENIUM SULFIDES 
TITANIUM SULFIDES 

Evaluation of sulfur-reducing microorganisms for organic desul- 
furization: Quarterly technical report, December 1, 
1990—February 28, 1991, 16:19472 (R;US) 

SULFONES 

Combined chemical and microbiological removal of organic sul- 
fur from coal: [Quarterly] technical report, December 1, 
1990—February 28, 1991, 16:19473 (R;US) 

Response of the polymers KEL-F, polysulfone, high density 
polyethylene and polymethyimethacrylate to shock loading 
and release from 0.3 to 2.4 GPa, 16:20880 (R;US) 

SULFOXIDES 

Combined chemical and microbiological removal of organic sul- 
fur from coal: [Quarterly] technical report, December 1, 
1990—February 28, 1991, 16:19473 (R;US) 

SULFUR 

16:19482 (PA;US) 

Free-radical reactions in cloudwater: The role of transition met- 
als in hydrogen peroxide production and destruction, 
16:21546 (R;US) 

Surface phases and their influence on metal-oxide interfaces: 
Progress report, 16:20705 (R;US) 

SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR DIOXIDE 

Advanced coal-fueled industrial cogeneration gas turbine sys- 
tem: Annual report, June 1989—June 1990, 16:19536 (R;US) 

Comparison of lime and iron oxide for high temperature sulfur 
removal: Technical progress report No. 4, September 1, 
1990—November 30, 1990, 16:19508 (R;US) 

Environmental assessment: Low NO,/SO, burner retrofit for 
utility cyclone boilers: Clean coal technology program, 
16:19954 (R;US) 

Factors governing dry deposition of gases to surface water, 
16:21619 (R;US) 

Rates of chemical reactions that fix the distribution of sulfur in 
processing eastern oil shale, 16:19653 (RA;US) 





Storage, transportation, and atomization of CWF for residential 
applications: Quarterly status report No. 5, October 1, 1990— 
December 31, 1990, 16:19521 (R;US) 

The kinetics of sulfation of calcium oxide: Final report, 16:19956 
(R:US) 

Tung flue gas desulfurization process: 
16:19504 (RA;US) 

SULFUR FLUORIDES 
Gas-insulated substations (GIS): Research on diagnostic meth- 
ods, 16:20846 (R;IT) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 

See also SULFUR DIOXIDE 

Comparison of lime and iron oxide for high temperature sulfur 
removal: Technical progress report No. 3, June 1, 1990— 
August 31, 1990, 16:19507 (R;US) 

SULFUR SULFIDES 

See SULFUR 

SULFURIC ACID 

Aqueous corrosion characteristics and corrosion-related cracking 
susceptibilities of Fe,Al-type iron aluminides, 16:20733 (R;US) 

Duct injection technology prototype development: Materials 
corrosion report, 16:19955 (R;US) 


Three major steps, 


SUN 
The solar dynamo, 16:21850 (R;DK) 
SUPERCOMPUTERS 
Accelerating high-speed computing: High-performance parallel 
interface tester, 16:22341 (RA;US) 
Large scale computing in the Energy Research Programs, 
16:22343 (R;US) 
New generation of supercomputers: Massively parallel computing 
with hundreds of linked microprocessors, 16:22342 (RA;US) 
SUPERCONDUCTING CABLES 
Design of a thermal expansion joint for the SSC magnet leads, 
16:21367 (R;US) 
Filament and critical current degradations in extracted strands of 
SSC cable, 16:21360 (R;US) 
The quality assurance of superconducting wire and cable for 
SSC magnets, 16:21355 (R;US) 
SUPERCONDUCTING CAVITY RESONATORS 
Application of rf superconductivity to high-brightness and high- 
gradient ion beam accelerators, 16:21221 (R;US) 
Status on construction of niobium superconducting resonators 
and accelerating structure, 16:21277 (RA;SU;In Russian) 
SUPERCONDUCTING COILS 
Coil shapes towards pure multipoles in circular regions (a nu- 
merical approach), 16:21215 (R;US) 
SUPERCONDUCTING COLLOID DETECTORS 
Physics prospects with superheated superconducting granules 
detectors: Advantages and limitations, possible improve- 
ments and alternatives, 16:21446 (R;FR) 
SUPERCONDUCTING COMPOSITES 
Sol-gel processing of insulating, electroconductive and super- 
conducting oxide fibers, 16:20785 (IA;BR) 
The study of the gel method, 16:20716 (IA;BR) 
SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING COLLOID DETECTORS 
SUPERCONDUCTING MAGNETS 
16:20813 (PA;US) 
Measurement accuracy of macroscopic quantum circuits with rf- 
biased Josephson junction arrays, 16:21115 (R;US) 
The effect of the quantum susceptance on the gain of supercon- 
ducting quasiparticle mixers, 16:21094 (R;US) 
SUPERCONDUCTING FILMS 
16:20814 (PA;US) 
Superconducting bolometers: High-T-and low-T., 16:21096 
(R;US) 
[Defect studies in III-V thin film semiconductors]: Progress re- 
port, 1990/1991, 16:20841 (R;US) 
SUPERCONDUCTING MAGNETS 
A helium venting model for a SSC half cell, 16:21366 (R;US) 


SUPERCONDUCTING SUPER COLLIDER 
Rt Systems 


A system approach to the design of superconducting magnets, 
16:21363 (R:US) 

An engineering design study of the dipole magnet cold mass end 
shell for the Superconducting Super Collider, 16:21354 (R:US) 

Designing superconducting magnets for reliability and availabil- 
ity, 16:21361 (R;US) 

Fabrication and performance of a new high-gradient trim 
quadrupole for the Fermilab luminosity upgrade, 16:21155 
(R;US) 

Ferromagnetic material in the superconductor and its effect on 
the magnetization sextupole and decapole in the SSC dipoles 
at injection, 16:21316 (R;US) 

Mechanical design and analysis of the 2D cross-section of the 
SSC collider dipole magnet, 16:21232 (R;US) 

Production measurements on the quadrupole correctors for the 
new Low- Beta System for the Tevatron Collider, 16:21234 
(R;US) 

Quench performance of superconducting quadrupole magnets 
for the new Fermilab low beta insertion, 16:21231 (R;US) 

SSC collider dipole magnet end mechanical design, 16:21230 
(R;US) 

Software design for a database driven system for accelerator 
magnet measurements, 16:21233 (R;US) 

Technology transfer considerations for the collider dipole mag- 
net, 16:21356 (R;US) 

Temperature rise in the beam tube during a quench due to the 
eddy currents and related effects, 16:21349 (R;US) 

The magnet database system, 16:21362 (R;US) 

SUPERCONDUCTING QUANTUM INTERFERENCE DEVICES 

See SQUID DEVICES 

SUPERCONDUCTING SUPER COLLIDER 
Allocations 
SSC accelerator availability allocation, 16:21142 (R;US) 
Availability 
SSC accelerator availability allocation, 16:21142 (R;US) 
Beam Extraction 

Bent crystal extraction of the SSC beam with RF noise induced 
diffusion, 16:21370 (R;US) 

Low intensity beam extraction at the SSC: Revision, 16:21353 
(R;US) 

Beam Injection 

Design of the SSC linac: Revision, 16:21351 (R;US) 

Quantum variances for transverse SSC injection dynamics, 
16:21372 (R;US) 

Beam Monitoring 
A typical “Ztrack” long-term tracking result for the SSC aperture 
study, 16:21212 (R;US) 

Beam Monitors 

SSC spool piece design, 16:21369 (R;US) 
Beam-Beam interactions 

Coherent beam-beam effects, 16:21214 (R;US) 
Computer Architecture 

Software methodologies for the SSC, 16:21315 (R;US) 
Computerized Control Systems 

A high performance architecture for accelerator controls, 

16:21371 (R;US) 
Cryostats 
SSC spool piece design, 16:21369 (R;US) 
Equipment interfaces 
A practical systems engineering process for integrating SSC 
collider ring components, 16:21368 (R;US) 
High Energy Physics 
Physics possibilities at LHC/SSC, 16:21933 (R;US) 
Management 

Systems engineering at the Superconducting Super Collider 

(one year later), 16:21143 (R;US) 
Particle Boosters 
The Superconducting Super Collider Low Energy Booster: A 
status report, 16:21374 (R;US) 
Rt Systems 
An overview of the SSC synchrotron rf system, 16:21364 (R;US) 
Linac RF systems for the SSC, 16:21365 (R;US) 
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SUPERCONDUCTING SUPER COLLIDER 
Superconducting Magnets 


Superconducting Magnets 

Ferromagnetic material in the superconductor and its effect on 
the magnetization sextupole and decapole in the SSC dipoles 
at injection, 16:21316 (R;US) 

Synchrotron Radiation 

Physics issues of the synchrotron radiation intercept at the Su- 

perconducting Super Collider, 16:21373 (R;US) 
Systems Analysis 

Systems engineering at the Superconducting Super Collider 

(one year later), 16:21143 (R;US) 
SUPERCONDUCTING WIRES 

Issues and results in the development of 2.5 micron filament 
strand for the HEB, 16:21357 (R;US) 

Magnetization and critical currents of tin-core multifilamentary 
Nb3Sn conductors, 16:20680 (R;US) 

Quantification of systematic error in |, testing, 16:21359 (R;US) 

Summary of the performance of strand produced for the 1990 
SSC Dipole Program, 16:21358 (R;US) 

The quality assurance of superconducting wire and cable for 
SSC magnets, 16:21355 (R;US) 

SUPERCONDUCTIVITY 

Functional integral and effective Hamiltonian t-J-V model of 

strongly correlated electron system, 16:22100 (R;XA) 
SUPERCONDUCTORS 

See also HIGH-TC SUPERCONDUCTORS 

16:20812 (PA;US) 

Bi-based superconductors prepared by solution technique, 
16:22082 (IA;BR) 

Dielectric and high Te superconductor applications of sol-gel 
and modified sol-gel processing to microelectronics technol- 
ogy, 16:20788 (IA;BR) 

Excess heat production in composite superconductors during 
current redistribution, 16:22102 (R;US) 

Neutron scattering: Progress report, January - December 1990, 
16:22045 (R;CH;in German, English) 

Preparation of high-T sub(c) superconducting oxide films in the 
Bi-(pb)-Ca-Sr-Cu-O system from stabilized metal-alkoxides, 
16:20787 (IA;BR) 

Thermodynamic and transport properties of superconductors in 
very high magnetic fields, 16:20762 (R;US) 

SUPERCRITICAL FLOW 

See TURBULENT FLOW 
SUPERFUND 

RCRA/CERCLA Division orientation package, 16:20343 (R;US) 
SUPERGRAVITY 

Physics at the Planck scale, 16:21966 (R;US) 
SUPERLATTICES 

Plasma-wave effect on the optical properties of multilayered 
metallic Fibonacci superlattice, 16:22070 (R;XA) 

SUPERNOVAE 
Progress report on the Berkeley/Anglo-Australian Observatory 
high-redshift supernova search, 16:21847 (R;US) 
SUPERSYMMETRIC PARTICLES 
See SPARTICLES 
SUPERSYMMETRY 

Superstring elastic scattering at \/s>10'® GeV. The covariant 
loop calculus approach, 16:22135 (R;DK) 

Weak scale supersymmetry, 16:21947 (R;US) 

SUPERVOLTAGE RADIOTHERAPY 

See RADIOTHERAPY 

SUPPLY AND DEMAND 

Documentation of the integrating module of the Intermediate Fu- 

ture Forecasting System, 16:20377 (R;US) 
SURFACE CLEANING 

Establishment of appropriate soot blower control method, 
16:20515 (IA;JP;In Japanese) 

Reduction in power consumption in power plant by chemically 
cleaning water coolers, 16:20622 (IA;JP;ln Japanese) 

SURFACE COATING 

See also SPRAY COATING 

Cleaning room recycling exhaust air and reduction of repair line, 
16:20485 (IA;JP;in Japanese) 
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SURFACE ENERGY 

Experimental determination of adsorption isotherm data for the 
study of the surtace energy distribution of various solid sur- 
faces by inverse gas-solid chromatography, 16:20906 (R;US) 

SURFACE FINISHING 
See also DESCALING 
SURFACE CLEANING 
Perspective on plating for precision finishing, 16:20748 (R;US) 
SURFACE WATERS 
See also COASTAL WATERS 
ESTUARIES 
LAKES 
SEAS 
WATER RESERVOIRS 

Applications of x-ray spectroscopy and anomalous scattering 
experiments in the soil and environmental sciences, 16:21594 
(RA;US) 

Concentrated solar energy detoxifies organic pollutants: Purify- 
ing water with solar energy, 16:21622 (RA;US) 

RCRA Facility Investigation Plan, Waste Z-Oil Tank (S-121), Y- 
12 Plant, Oak Ridge, Tennessee, 16:19791 (R;US) 

Radioactivity in surface and coastal waters of the British Isles, 
1989, 16:21637 (R;GB) 

SURFACE-ACTIVE AGENTS 

See SURFACTANTS 

SURFACES 

Analysis of Lagrangian particle velocity gauge measurements, 
16:22091 (R;US) 

Bayesian design and analysis of computer experiments: Use of 
derivatives in surface prediction, 16:22354 (R;US) 

Biomimetic thin film deposition, 16:20818 (R;US) 

Correcting channeling and diffraction effects in quantitative 
REELS surface microanalysis, 16:20898 (R;US) 

Dendritic surface morphology of palladium hydride produced by 
electrolytic deposition, 16:20749 (R;AU) 

Surface, interface and thin-film magnetism: 
16:20865 (R;US) 

SURFACTANTS 

Modeling of surfactant transport and adsorption in porous me- 
dia, 16:19584 (R;US) 

Retention of an overall system during enhanced _oil recovery 
from reservoirs by means of chemical flooding. Final report, 
16:19578 (1;DE;In German) 

SURVEILLANCE (RADIOACTIVITY) 

See RADIATION MONITORING 

SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS 

See also SLURRIES 

Integrated theoretical and experimental study of the thermo- 
physical properties of fluid mixtures: Progress report 
[February 1990—February 1991], 16:21882 (R;US) 

Macrostatistical hydrodynamics: Progess report for year begin- 
ning 15 April 1990, 16:21881 (R;US) 

SUSPENSIONS (FUEL) 

See FUEL SLURRIES 

SWEAT GLANDS 
See SKIN 
SWEEP EFFICIENCY 

Improved COz enhanced oil recovery — Mobility control by in- 

situ chemical precipitation: Final report, 16:19575 (R;US) 
SWITCHES 

See also PLASMA SWITCHES 

16:21107 (PA;US) 

PSR switchyard kicker system improvements, 16:21295 (R;US) 

SWITZERLAND 
Development of advanced mixed oxide fuels in Switzerland, 
16:19672 (RA;XA) 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON OSCILLATIONS 

Prompt bunch by bunch synchrotron oscillation detection via a 

fast phase measurement, 16:21338 (R;US) 


An overview, 





SYNCHROTRON RADIATION 

On the impedance due to synchrotron radiation, 16:21189 (R;US) 

Shielded coherent synchrotron radiation and its possible effect 
in the next linear collider, 16:21337 (R;US) 

SYNCHROTRON RADIATION SOURCES 

See also NSLS 

A wide band slot-coupled beam sensing electrode for the ad- 
vanced light source, 16:21310 (R;US) 

The Advanced Light Source: A new tool for research in atomic 
and molecular physics, 16:21140 (R;US) 

Undulator based synchrotron radiation source in the 5-30 eV 
spectral region, 16:21121 (R;US) 

SYNCHROTRONS 

See also CERN SPS SYNCHROTRON 

EREVAN SYNCHROTRON 
FERMILAB ACCELERATOR 
FERMILAB TEVATRON 
KEK SYNCHROTRON 
NSLS 
SERPUKHOV TEVATRON 

Edge long-action focusing, 16:21173 (RA;SU;In Russian) 

Multiturn injection and fast multiturn extraction of particles from 
a synchrotron, 16:21289 (RA;SU;In Russian) 

SYNCRUDE 
See SYNTHETIC PETROLEUM 
SYNERGISM 

Quantitative analysis of synergetic effects in radiation microbiol- 

ogy, 16:21715 (IA;SU;in Russian) 
Biological Eftects 

On relative notion of synergism under combined effect of fac- 

tors, 16:21777 (IA;SU;In Russian) 
Biological Radiation Eftects 

Synergism of y-radiation and heteroauxin on the growth of 

Gracilaria verrucosa, 16:21739 (IA;SU;in Russian) 
Cesium 137 

Combined effect of ionizing and visible radiation in the presence 
of chlorine Eg on Escherichia Coli K-12, 16:21712 (IA;SU;In 
Russian) 

Synergism of ionizing radiation on tomato cultivating in condi- 
tions of closed ground, 16:21738 (iIA;SU;In Russian) 

Synergism of ionizing radiations and mineral fertilization of 
spring wheat, 16:21742 (IA;SU;In Russian) 

Cobalt 60 

Role of medium tonicity in thermal radiosensibilization of the 
cells, 16:21727 (IA;SU;in Russian) 

Synergetic effect of ionizing radiation and physical efforts on some 
factors of energetic metabolism, 16:21769 (IA;SU;In Russian) 

Cobalt Complexes 

Effect of cobalt complexes on phospholipid content under ioniz- 

ing radiation, 16:21783 (IA;SU;In Russian) 
Electron Beams 

Lethal effect of combined action of a-particles of Pu°* and 
electrons of 25 MeV on Saccharomyces Cerevisiae, 16:21731 
(IA:SU;In Russian) 

Ethanol 

Eftects of synergism in the reaction of rat small intestine entero- 
cytes to combined effect of ionizing radiation and ethanol, 
16:21776 (IA:SU;In Russian) 

Hydratation section of rat brain under combined effect of ethanol 
and gamma-radiation of head: conditions of synergism mani- 
festation, 16:21762 (IA;SU;In Russian) 

Synergism in brain integrating systems under the effect of +- 
radiation and ethanol, 16:21778 (IA;SU;In Russian) 

Exercise 

Synergetic effect of ionizing radiation and physical efforts on some 

factors of energetic metabolism, 16:21769 (IA:SU;in Russian) 
External Irradiation 

Synergism of internal and external radiation sources on periph- 
eral blood of voles in natural conditions and in the experiment, 
16:21764 (IA:SU;In Russian) 

Fertilizers 

Synergism of ionizing radiations and mineral fertilization of 

spring wheat, 16:21742 (IA:SU:In Russian) 


SYNERGISM 
Hyperthermia 


Flash Burns 

Significance of 2,3-diphospho-glycerates of erythrocytes in for- 
mation of pathological process in case of simultaneous action 
of radiation and flash burn, 16:21784 (IA;SU;in Russian) 

Synergetic effect of radiation and thermal factor on protein 
metabolism, 16:21766 (IA;SU;in Russian) 

Forecasting 

Mathematical forecasting of synergetic effects, 16:21728 

(IA;SU;In Russian) 
Gamma Radiation 

Combined effect of chronic +-radiation and lead nitrate on bar- 
ley of Waxy line, 16:21753 (IA;SU;In Russian) 

Effect of radiation and magnetic treatment of dried seeds and 
seedling of glycine hispida on the efficiency of tubuler forma- 
tion, 16:21746 (IA;SU;in Russian) 

Effect of sodium nitrite on radiation mutagenesis in mice germ 
cells, 16:21763 (IA;SU;In Russian) 

Hydratation section of rat brain under combined effect of ethanol 
and gamma-radiation of head: conditions of synergism mani- 
festation, 16:21762 (IA;SU;in Russian) 

Manifestation of photosynergism and biological antagonism in 
case of combined effect of ionizing radiation and gas lasers, 
16:21752 (IA;SU;in Russian) 

Mechanism of synergetic effect of +-radiation and hydrel on 
meristems of potato tubers, 16:21750 (IA;SU;In Russian) 

Methemoglobubinemia under combined irradiation of nitrogen 
oxides and sodium nitrite, 16:21761 (IA;SU;In Russian) 

Nonadditivity and synergism of mutagens, 16:21749 (IA;SU;In 
Russian) 

Some mechanisms of synergism of central nervous system radi- 
ation injuries in case of -+-radiation effect in modified gas 
medium, 16:21779 (IA;SU;in Russian) 

Study of probable synergetic effect in case of ~+-radiation and 
benzylpenicillin effect on Escherichia Coli cells, 16:21722 
(IA;SU;In Russian) 

Synergetic effect of +-radiation and 6-indolyl-acetic acid on the 
productivity of berry plants in case of graft reproduction, 
16:21735 (IA;SU;In Russian) 

Synergetic effect of +-radiation and glycosides from digitalis and 
stichopus S. on mice and culture lymphoid cells, 16:21716 
(1A;SU;in Russian) 

Synergetic effect of presowing action of various physical and 
chemical factors on cotton physiological and biochemical pro- 
cesses, 16:21740 (IA:SU;in Russian) 

Synergetic effect of radiation and quinoid radiotoxins on the ani- 
mals, 16:21768 (IA:SU;In Russian) 

Synergism in brain integrating systems under the effect of +- 
radiation and ethanol, 16:21778 (IA:SU;In Russian) 

Synergism in case of the effect of ionizing radiation and medium 
oxidation on the genome, 16:21719 (IA;SU;In Russian) 

Synergism of chemical agents of polyphenol nature and +- 
radiation on the proteins, 16:21714 (IA;SU;in Russian) 

Gases 

Some mechanisms of synergism of central nervous system radi- 
ation injuries in case of +-radiation effect in modified gas 
medium, 16:21779 (IA;SU;in Russian) 

Glycosides 

Synergetic effect of +-radiation and glycosides from digitalis and 
stichopus S. on mice and culture lymphoid cells, 16:21716 
(IA;SU;In Russian) 

Helium-Neon Lasers 

Manifestation of photosynergism and biological antagonism in 
case of combined effect of ionizing radiation and gas lasers, 
16:21752 (1A;SU;in Russian) 

Hydrogen Peroxide 

Mechanisms of synergic effect of hydrogen peroxide in case mi- 

crowave bactericidal action, 16:21730 (IA:SU:in Russian) 
Hyperthermia 

Manifestation of synergism of SHF-hyperthermia and radiation 
on some factors of carbohydrate-energetic metabolism in rat 
sarcoma-45, 16:21772 (IA;SU:in Russian) 

Synergetic effect of presowing action of various physical and 
chemical factors on cotton physiological and biochemical pro- 
cesses, 16:21740 (IA:SU:in Russian) 
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SYNERGISM 
Hypertonic Solutions 


Hypertonic Solutions 

Role of medium tonicity in thermal radiosensibilization of the 

cells, 16:21727 (IA;SU;In Russian) 
Internal irradiation 

Synergism of internal and external radiation sources on periph- 
eral blood of voles in natural conditions and in the experiment, 
16:21764 (IA;SU;In Russian) 

lonizing Radiations 

Effect of cobalt complexes on phospholipid content under ioniz- 
ing radiation, 16:21783 (IA;SU;In Russian) 

Effects of synergism in the reaction of rat small intestine entero- 
cytes to combined effect of ionizing radiation and ethanol, 
16:21776 (IA;SU;in Russian) 

Molecular mechanism of increase of eukaryote radiation re- 
sponse by inhibitors of rna, dna and protein synthesis, 
16:21720 (IA;SU;in Russian) 


Osmotic homeostasis and thermal resistance of cells, 16:21726 . 


(IA;SU;In Russian) 

Quantitative assessment and synergetic mechanisms in com- 
bined carcinogenic effect of ionizing radiation and physical 
and chemical factors, 16:21733 (IA;SU;In Russian) 

Synergetic effects in bacteriophages, bacteria and yeasts, 
16:21732 (IA;SU;In Russian) 

Synergism and postradiation recovery, 16:21723 (IA;SU;In Rus- 
sian) 

Irrigation 

Synergetic effect of physical factors and irrigation of spring 

wheat, 16:21744 (IA;SU;In Russian) 
Laser Radiation 

Synergetic effect of physical factors and irrigation of spring 

wheat, 16:21744 (IA;SU;In Russian) 
Lead Nitrates 

Combined effect of chronic y-radiation and lead nitrate on bar- 

ley of Waxy line, 16:21753 (IA;SU;In Russian) 
Lethal Irradiation 

Problems of assessment of synergism value, 

(IA;SU;In Russian) 
Magnetic Fields 

Effect of radiation and magnetic treatment of dried seeds and 
seedling of glycine hispida on the efficiency of tubuler forma- 
tion, 16:21746 (IA;SU;In Russian) 

Mathematical Models 

Mathematical description of synergism in case of subsequent 
action of ionizing radiation and physical factors, 16:21707 
(IA;SU;In Russian) 

Microwave Radiation 

Mechanisms of synergic effect of hydrogen peroxide in case mi- 

crowave bactericidal action, 16:21730 (IA;SU;in Russian) 
Monocarboxylic Acids 

Synergetic effect of v-radiation and §-indolyl-acetic acid on the 
productivity of berry plants in case of graft reproduction, 
16:21735 (IA;SU;In Russian) 

Mutagens 

Nonadditivity and synergism of mutagens, 16:21749 (IA;SU;In 
Russian) 

Synergetic effects in bacteriophages, bacteria and yeasts, 
16:21732 (IA;SU;In Russian) 

Nitrogen Oxides 

Methemoglobubinemia under combined irradiation of nitrogen 

oxides and sodium nitrite, 16:21761 (IA;SU;In Russian) 
Penicillin 

Study of probable synergetic effect in case of +-radiation and 
benzylpenicillin effect on Escherichia Coli cells, 16:21722 
(IA;SU;In Russian) 

Ph Value 

Synergism in case of the effect of ionizing radiation and medium 

oxidation on the genome, 16:21719 (IA;SU;In Russian) 
Plutonium 239 

Lethal effect of combined action of a-particles of Pu2°° and 
electrons of 25 MeV on Saccharomyces Cerevisiae, 16:21731 
(IA:SU:In Russian) 

Polyphenols 

Synergism of chemical agents of polyphenol nature and +- 

radiation on the proteins, 16:21714 (IA:SU:In Russian) 
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Radiotoxins 
Synergetic effect of radiation and quinoid radiotoxins on the ani- 
mals, 16:21768 (IA;SU;In Russian) 


Response Modifying Factors 

Effect of x radiation and adrenergetic substances on enzyme 
activity in rat brain, 16:21781 (IA;SU;In Russian) 

Mechanism of synergetic effect of +-radiation and hydrel on 
meristems of potato tubers, 16:21750 (IA;SU;In Russian) 

Molecular mechanism of increase of eukaryote radiation re- 
sponse by inhibitors of rna, dna and protein synthesis, 
16:21720 (IA;SU;In Russian) 

Problems of assessment of synergism value, 
(IA;SU;In Russian) 

Quantitative assessment and synergetic mechanisms in com- 
bined carcinogenic effect of ionizing radiation and physical 
and chemical factors, 16:21733 (IA;SU;In Russian) 

Synergism and postradiation recovery, 16:21723 (IA;SU;In Rus- 
sian) 

Synergism of +-radiation and heteroauxin on the growth of 
Gracilaria verrucosa, 16:21739 (IA;SU;In Russian) 

Synergism of ionizing radiation on tomato cultivating in condi- 
tions of closed ground, 16:21738 (IA;SU;In Russian) 


Sodium Compounds 
Effect of sodium nitrite on radiation mutagenesis in mice germ 
cells, 16:21763 (IA;SU;In Russian) 
Methemoglobubinemia under combined irradiation of nitrogen 
oxides and sodium nitrite, 16:21761 (IA;SU;In Russian) 


Temperature Dependence 
Osmotic homeostasis and thermal resistance of cells, 16:21726 
(IA;SU;In Russian) 


Visible Radiation 
Combined effect of ionizing and visible radiation in the presence 
of chlorine Eg on Escherichia Coli K-12, 16:21712 (IA;SU;In 
Russian) 


X Radiation 

Effect of x radiation and adrenergetic substances on enzyme 
activity in rat brain, 16:21781 (IA;SU;In Russian) 

Manifestation of synergism of SHF-hyperthermia and radiation 
on some factors of carbohydrate-energetic metabolism in rat 
sarcoma-45, 16:21772 (IA;SU;in Russian) 

Significance of 2,3-diphospho-glycerates of erythrocytes in for- 
mation of pathological process in case of simultaneous action 
of radiation and flash burn, 16:21784 (IA;SU;In Russian) 

Synergetic effect of radiation and thermal factor on protein 
metabolism, 16:21766 (IA;SU;In Russian) 


SYNTHESIS 
See also NUCLEOSYNTHESIS 
PHOTOSYNTHESIS 
Development of high concentration formalin technique using 
methyla! oxidation method, 16:20551 (IA;JP;In Japanese) 


SYNTHESIS GAS 
Bioconversion of coal-derived synthesis gas to liquid fuels: 
Quarterly technical report, December 1, 1990—February 28, 
1991, 16:19471 (R;US) 
Low cost hydrogen/novel membrane technology for hydrogen 
separation from synthesis gas: Final report, 16:19859 (R;US) 


SYNTHETIC CRUDE OIL 
See SYNTHETIC PETROLEUM 


SYNTHETIC FUELS 
See also ALCOHOL FUELS 
HYDROGEN FUELS 
SYNTHETIC PETROLEUM 
Indirect liquefaction contractors’ review meeting: Proceedings, 
16:19436 (R:US) 


SYNTHETIC PETROLEUM 
Investigation of gasoline containing large proportions of non- 
conventional components, 16:19610 (RA;US) 
SYSTEM FAILURE ANALYSIS 
See also FAILURE MODE ANALYSIS 
Evaluation of the state of wind turbines: Pilot project, 16:19946 
(1;DK;In Danish) 
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T 


T CODES 
The reactor kinetics code tank: a validation against selected 
SPERT-1b experiments, 16:20139 (RA;CA) 
TAILINGS 
See also MILL TAILINGS 
OIL SAND TAILINGS 
The lime-soda sinter process for resource recovery from fly ash: 
A new look, 16:19514 (R;US) 
TANDEM ELECTROSTATIC ACCELERATORS 
Progress report 1986-1987 Department of Physics, 16:22313 
(R;AR;In Spanish) 
Progress report 1986-1987 Department of Physics, 16:22312 
(R;AR) 
TANKS 
See also FLOATING ROOF TANKS 
16:21045 (PA;US) 
Improvement of tank heating system, 16:20560 (IA;JP;In Japan- 
ese) 
Tank wastes discharged directly to the soil at the Hanford Site, 
16:19785 (R;US) 
TANTALUM ALLOYS 
Microstructure and hardness of NiAVNi2AIX two-phase ordered 
intermetallic alloys, 16:20698 (R;US) 
TANTALUM COMPLEXES 
Synthesis and properties of group 5 element fluorides, 16:20959 
(IA;SU;In Russian) 
TAR 
See also BITUMENS 
COAL TAR 
Investigation of the rank dependence of tar evolution: [Fourth] 
quarterly report, 1 October 1990-31 December 1990, 
16:19546 (R;US) 
TAR SAND OIL 
See BITUMENS 
TAR SAND TAILINGS 
See OIL SAND TAILINGS 
TAR SANDS 
See OIL SANDS 
TARGET CHAMBERS 
Heavy ion beam and reactor chamber interface design, 
16:22297 (R;US) 
TARGETS 
See also ALUMINIUM 27 TARGET 
ARGON 40 TARGET 
CALCIUM 40 TARGET 
CALCIUM 48 TARGET 
CARBON 12 TARGET 
CHROMIUM 52 TARGET 
CHROMIUM 53 TARGET 
COBALT 60 TARGET 
COPPER 63 TARGET 
CURIUM 242 TARGET 
DEUTERIUM TARGET 
GADOLINIUM 160 TARGET 
GOLD 197 TARGET 
HOLMIUM 165 TARGET 
HYDROGEN 1 TARGET 
ION BEAM TARGETS 
IRON 54 TARGET 
IRON 56 TARGET 
LASER TARGETS 
LEAD 208 TARGET 
MOLYBDENUM 92 TARGET 
NEPTUNIUM 237 TARGET 
NICKEL 58 TARGET 
NICKEL 60 TARGET 
NITROGEN 14 TARGET 
OXYGEN 16 TARGET 
PLUTONIUM 239 TARGET 
SILVER 107 TARGET 
STRONTIUM 88 TARGET 
TUNGSTEN 186 TARGET 


URANIUM 233 TARGET 
URANIUM 235 TARGET 
URANIUM 238 TARGET 
CEBAF/SURA 1985 Summer Workshop: 
16:21897 (R:US) 
MHD control and stabilization concepts of liquid metal free sur- 
face flow for FMIT type target, 16:22264 (IA;JP) 
TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 
Measurement of the branching ratios for the decays tau -> 
hadron x°v and tau -> hadron 7°7°v, 16:21893 (R;DE) 
TAUONS 
See TAU PARTICLES 
TECHNETIUM 99 
Flow and transport around a noncontinuous horizontal layer at 
Yucca Mountain, 16:19750 (R;US) 
Studies on industrial application of radiotracer, 
(R;KR;In Korean) 
TECHNETIUM COMPLEXES 
Development of more efficacious Tc-99m organ imaging agents 
for use in nuclear medicine by analytical characterization of 
radiopharmaceutical mixtures: Progress report, September 1, 
1990—August 31, 1991, 16:21665 (R;US) 
Technetium carbony! 6-diketonates, 16:21017 (IA;SU;in Russian) 
Technetium carbonylhalides. Synthesis, structure, reactivity, 
16:21019 (IA;SU;in Russian) 
TECHNICAL INFORMATION CENTER 
Office of Scientific and Technical Information: Products and ser- 
vices, 16:20329 (RA;US) 
TELEMETRY 
Power system control, 16:20266 (RA;US) 
TELESCOPES 
High resolution imaging with multilayer soft x-ray, EUV and FUV 
telescopes of modest aperture and cost, 16:21478 (R;US) 
TELEVISION CAMERAS 
An evaluation of monochrome solid-state video cameras, 
16:21475 (R:US) 
TELLURIUM CHLORIDES 
Synthesis of new coordination compound of rhenium with 
chalcogen chlorides, 16:20970 (IA;SU;In Russian) 
TEM (MICROSCOPY) 
See TRANSMISSION ELECTRON MICROSCOPY 
TEMPERATURE (0000-0013 K) 
See ULTRALOW TEMPERATURE 
TEMPERATURE (NUCLEAR) 
See NUCLEAR TEMPERATURE 
TEMPERATURE (TRANSITION) 
See TRANSITION TEMPERATURE 
TEMPERATURE CONTROL 
improvement to heat insulating and raising method at reduced 
production in rotary furnace, 16:20520 (IA;JP;in Japanese) 
Promotion of energy saving through reducing pressure of 8K 
auxiliary steam, 16:20620 (IA;JP;In Japanese) 
TEMPERATURE DEPENDENCE 
Experimental studies of the volatility of ammonium chloride, 
16:20925 (R;US) 
TEMPERATURE MEASUREMENT 
Temperature measurements in french nuclear safety experi- 
ments: results from Phebus severe fuel damage program, 
16:20190 (R;FR) 
TEMPORAL DOSE DISTRIBUTIONS 
Synergizm and temporal dose distributions, 16:21724 (IA;SU;in 
Russian) 
TENNESSEE 
Stratigraphy and biostratigraphy of the Devonian-Mississippian 
black shales in west-central Kentucky and adjacent parts of 
Indiana and Tennessee, 16:19627 (RA;US) 
The Center Hill Metabentonite in the Chattanooga-New Albany 
shales of Tennessee, Kentucky and Indiana, 16:19628 (RA;US) 
The association of trace elements with sulfide minerals in Chat- 
tanooga shale, 16:19626 (RA;US) 


Proceedings, 


16:19843 
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TERBIUM COMPLEXES 


TERBIUM COMPLEXES 
Complexes of rare earths, scandium with phenanthroline and 
antipyrine, 16:20948 (IA;SU;In Russian) 

TERRESTRIAL BACKGROUND 

See BACKGROUND RADIATION 
TERRESTRIAL ECOSYSTEMS 

Terrestrial ecosystems and climatic change, 16:21541 (RA;US) 
TERTIARY RECOVERY 

See ENHANCED RECOVERY 
TEST FACILITIES 

Experimental apparatus and instrumentation, 16:19912 (RA;US) 
TESTING (MATERIALS) 

See MATERIALS TESTING 
TETRAHYDRONAPHTHALENE 

See TETRALIN 
TETRALIN 

Control of catalytic hydrotreating selectivity with ammonia: [First 
quarterly] report, January 1, 1991—March 31, 1991, 16:19465 
(R;US) 

TEVATRON 
See FERMILAB TEVATRON 
TEXAS 

Preliminary environmental monitoring results: Parachute creek 
shale oil project and forest hill heavy oil project, 16:19655 
(RA;US) 

Testing the scale-dependence of models of resource competi- 
tion and environmental conditions for forest structure and 
dynamics: Technical progress report, 16:19860 (R;US) 

TEXTILE INDUSTRY 

Example of gas turbine cogeneration system introduced to dye 

works, 16:20529 (IA;JP;ln Japanese) 
TEXTOR TOKAMAK 
Auxiliary heating in detached plasmas in Textor, 16:22188 
(RA;FR) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 

Charge-exchange neutral hydrogen measurements in TFTR us- 
ing Pd-MOS microsensors, 16:22221 (R;US) 

High-Q plasmas in the TFTR tokamak, 16:22225 (R;US) 

Limiter H-mode experiments on TFTR, 16:22220 (R;US) 

Power Balance during Carbon Blooms in TFTR Discharges, 
16:22180 (RA;FR) 

The local density increment from an ablated deuterium pellet in 
the TFTR tokamak, 16:22290 (R;US) 

THAI RESEARCH REACTOR-1 

See TRR-1 REACTOR 
THE GEYSERS 

See GEYSERS GEOTHERMAL FIELD 
THERMAL CONDUCTION 

Models of thermal transfer by radiation and by conduction, in 
any geometry, in multiphase multicomponent medium, 
16:21061 (R;FR;In French) 

THERMAL CONDUCTIVITY 

On relation between local transport coefficient and global con- 

finement scaling law, 16:22208 (R;JP) 
THERMAL EFFLUENTS 

Rationalization in gasoline fraction hydrogenating process, 

16:20497 (IA;JP;In Japanese) 
THERMAL ENERGY STORAGE EQUIPMENT 

Applications and challenges for thermal energy storage, 
16:20280 (R;US) 

Total NWC power-up at NTT Shizuoka, 16:20631 (IA;JP;In 
Japanese) 

Wallboard with latent heat storage for passive solar applica- 
tions, 16:19921 (R;US) 

THERMAL FISSION 

Analysis of the delayed neutrons intensity decay curves by in- 

cremental deconvolution, 16:22019 (IA;SU;In Russian) 
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THERMAL INSULATION 

Manufacture of a sound and heat insulating panel by using re- 
generated raw materials demonstration project, 16:20451 
(R;FR;In FR, EN) 

THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
OCEAN THERMAL POWER PLANTS 
REFUSE-FUELED POWER PLANTS 

Improved thermal efficiency by expanding SA/H heating steam 
using area, 16:20613 (IA;JP;In Japanese) 

Reduction of inhouse steam by improving space heating appli- 
ance operation, 16:20610 (IA;JP;In Japanese) 

Reduction of starting loss of condenser by decreasing vacuum 
buildup time, 16:20618 (IA;JP;In Japanese) 

Thermal waste recovery at electric power plants in the Euro- 
pean Economic Community. Volume |: general synthesis, 
volume Il: case studies. Demonstration project, 16:19950 
(R;FR;In French) 

THERMAL SHOCK 

Models of thermal transfer by radiation and by conduction, in 
any geometry, in multiphase multicomponent medium, 
16:21061 (R;FR;In French) 

THERMIONIC FUEL ELEMENTS 
Design studies of the Moderated Thermonic Heat Pipe Reactor 
(MOHTR) concept, 16:20419 (R;US) 
THERMIONIC REACTOR EXPERIMENT (TREX) 
See THERMIONIC REACTORS 
THERMIONIC REACTORS 

Design studies of the Moderated Thermonic Heat Pipe Reactor 

(MOHTR) concept, 16:20419 (R;US) 
THERMOCOUPLES 

16:19479 (PA;US) 

Temperature measurements in french nuclear safety experi- 
ments: results from Phebus severe fuel damage program, 
16:20190 (R;FR) 

THERMODYNAMICS 
Advective diffusive/dispersive transport in geochemical pro- 
cesses: Progress report, FYS 1988-1991, 16:21833 (R;US) 
THERMOELECTRIC CELLS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC CONVERTERS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC GENERATORS 

A report on the eighteen SER/FSAR difterences identified by IN- 
SRP, 16:20411 (R;US) 

Final Safety Analysis Report 2 for the Galileo mission: Execu- 
tive summary, 16:20409 (R;US) 

Power system subpanel report for Galileo: Volume 3, Appen- 
dices, 16:20414 (R;US) 

Reentry Subpanel Report for Galileo, 16:20413 (R;US) 

Safety summary report: General purpose heat source- 
radioisotope thermoelectric generators and light-weight 
radioisotope heater units on the Galileo mission: General pur- 
pose heat source—radioisotope thermoelectric generator and 
light-weight radioisotope heater unit programs, 16:20412 
(R;US) 

Uncertainty analysis report for Ulysses: Volume 1, 16:20415 
(R;US) 

THERMOGRAPHY 

Rare-earth phosphors for remote thermographic applications, 

16:21469 (R;US) 
THERMOLUMINESCENT DOSEMETERS 

Investigation of beta ray attenuation in CaSO,:Dy(Tm)-teflon 

rods, 16:21442 (R;HU) 
THERMONUCLEAR FUELS 

Fusion with highly spin polarized HD and Dz: Final report, Octo- 

ber 1, 1989-September 30, 1990, 16:22244 (R;US) 





Helium processing for deuterium/helium burns in ITER’s physics 
phase, 16:22232 (R;US) 
THERMONUCLEAR REACTIONS 
See also MUON-CATALYZED FUSION 
Space propulsion by fusion in a magnetic dipole, 16:22153 (R;US) 
THERMONUCLEAR REACTOR MATERIALS 
Fusion reactor materials semiannual progress report for period 
ending September 30, 1990, 16:22283 (R;US) 
In-situ tritium recovery from Li2O irradiated under a large temper- 
ature gradient-BEATRIX-Il solid specimen, 16:22287 (R;US) 
Intense neutron source requirements for fusion reactor materi- 
als development, 16:22263 (IA;JP) 
Radiation-induced segregation in austenitic stainless steels, 
16:22236 (R;US) 
THERMONUCLEAR REACTORS 
See also |1ON BEAM FUSION REACTORS 
TOKAMAK TYPE REACTORS 
Fusion Power Associates annual meeting: Trip report, 16:22282 
(R;CA) 
Innovative safety ideas for fusion experimental machines, 
16:22249 (R;US) 
Lithium orthosilicate ceramics: sol-gel preparation, lithium dy- 
namics and tritium release, 16:22260 (R;FR;In French) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPILES 
See THERMOCOUPLES 
THIN FILMS 
Growth mechanisms of CVD diamond films determined by a 
novel TEM technique, 16:20832 (R;US) 
HREM study of heteroepitaxial interfaces in the TiO2/Al2O3 sys- 
tem, 16:20750 (R;US) 
Mechanical properties of diamond and diamond-like films, 
16:20689 (R;US) 
Surface, interface and thin-film magnetism: 
16:20865 (R;US) 


An overview, 


Thin film synthesis using miniature pulsed metal vapor vacuum 
arc plasma guns, 16:20728 (R;US) 
Thin film x-ray quantitation: New insights with the aid of Monte 
Carlo calculations, 16:22095 (R;US) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 


THIOALCOHOLS 
See THIOLS 
THIOETHERS 
See SULFIDES 
THIOLS 
Study of endogenous radioprotective substances content in 
plants of uranium-containing soil and in the Alpine conditions, 
16:21748 (IA;SU;in Russian) 
THIONAPHTHENES 
Bimetallic promotion of cooperative hydrogen transfer and het- 
eroatom removal in coal liquefaction: Quarterly summary, 
September 1, 1990—November 30, 1990, 16:19461 (R;US) 
Molecular biological enhancement of coal biodesulfurization: 
Tenth quarter report, February—April 1991, 16:19459 (R;US) 
THIRD-HARMONIC GENERATION 
See HARMONIC GENERATION 
THOMSON SCATTERING 
The Thomson scattering systems of Tore Supra. First results, 
16:21418 (RA;FR) 
THOR REACTOR 
THOR TRIGA fuel conversion power uprating and use of 
computer-based control system, 16:20171 (RA;CA) 
THORAX 
See CHEST 
THORIUM 234 
Evaluation of radiation exposure in metal preparation depleted 
uranium process areas, 16:19829 (R:US) 
THORIUM ORES 
Radiometric measurement of thorium and equivalent uranium in 
Oka-2 for certification purposes, 16:20918 (R:CA) 


TITANIUM OXIDES 


THROUGHFALL 
Acidification research at ECN: Contribution to the Dutch Priority 
Programme on Acidification, 16:21565 (R;NL) 
THRUSTERS 
Microwave-generated plasma thruster, 16:20664 (R;US) 
THYRATRONS 
Fast thyratron driver, 16:21341 (R;US) 
THYROID 

Diagnosis and management of endocrine gland neoplasms, 
16:21679 (R;US) 

Protection of the thyroid against radioactive iodine. Prophylactic 
administration of potassium iodide in nuclear accidents, 
16:19828 (R;DE;in German) 

Synergism effects in thyroid gland response to combined effect 
of ionizing radiation and ethanol, 16:21756 (IA;SU;in Russian) 

TIGHT SANDS 
See SANDSTONES 
TIME DEPENDENCE 

Reduction of electricity rate for turbo refrigerator by high efficiency 
operation and demand linkage, 16:20526 (IA;JP;in Japanese) 

Reduction of hot air furnace heat consumption rate, 16:20480 
(IA;JP;in Japanese) 

TIME PROJECTION CHAMBERS 
The EOS TPC analysis shell, 16:21449 (R;US) 
TIME-OF-FLIGHT MASS SPECTROMETERS 

Time-of-flight mass spectrometry with desorption-ionization mul- 
tiprobes (UV photons and KeV and MeV particles). Cluster 
atoms are used as projectiles, 16:21438 (R;FR;In French) 

TIME-SERIES ANALYSIS 

Nonlinear modeling of chaotic time series: Theory and applica- 

tions, 16:22352 (R;US) 
TIME-TO-AMPLITUDE CONVERTERS 
Development of efficient nanosecond time-to-amplitude convert- 
ers, 16:21430 (IA;SU;In Russian) 
TIMING CIRCUITS 
16:21109 (PA;US) 
16:21487 (PA;US) 
TIN 117 

Nuclear Medicine Program progress report for quarter ending 

December 31, 1990, 16:21678 (R;US) 
TIN COMPOUNDS 

Magnetization and critical currents of tin-core multifilamentary 

Nb3Sn conductors, 16:20680 (R;US) 
TIN ISOTOPES 

See also TIN 117 

Studies of yrast and continuum states in A = 100-200 nuclei: 
Progress report for 1990, 16:21996 (R;US) 

TIRES 

Cost reduction by introducing cogeneration system, 16:20530 
(IA:JP;In Japanese) 

Heat facility energy saving activities, 16:20496 (IA;JP;In Japan- 
ese) 

TITANIUM 

Annealing effects on the microstructure of titanium electrical 
contacts on diamond films, 16:20691 (R;US) 

New instrument aids in titanium processing: Noncontacting ul- 
trasonic material and super alloy process monitor. 16:20704 
(RA:US) 

Study of copper diffusion into polyimides by optical second har- 
monic generation, 16:20861 (R;US) 

TITANIUM ALLOYS 

See also STAINLESS STEEL-JBK-75 

Current activities in standardization of high-temperature, low- 
cycle-fatigue testing techniques in the United States, 
16:21073 (R:US) 

Microstructure and hardness of NiAl/Ni2AIX two-phase ordered 
intermetallic alloys, 16:20698 (R;US) 

TITANIUM BORIDES 

Elevated-temperature fracture resistances (Kic, F-curves, 
+ oF) Of monolithic and composite ceramics using chevron- 
notched. bend tests, 16:20763 (R:US) 

TITANIUM OXIDES 

Crystallization of chemical resistant gel-composition in the sys- 

tem SiO sub(2)-TiO sub(2)-ZrO sub(2). 16:22079 (IA:BR) 
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TITANIUM OXIDES 


Electrochromic properties of thin oxide layers prepared by dip- 
coating process, 16:20793 (IA;BR) 

Electron transfer reactions in microporous solids: Progress re- 
port, March 1990—May 1991, 16:21011 (R;US) 

HREM study of heteroepitaxial interfaces in the TiO2/Al2O3 sys- 
tem, 16:20750 (R;US) 

Kinetics of sol-gel glass formation in the system SiO sub(2)-TiO 
sub(2)-ZrO sub(2), 16:20854 (IA;BR) 

On the nature of grain boundary structures in nanophase mate- 
rials, 16:20679 (R;US) 

Preparation and properties of TiO sub(2)-CeO sub(2) coatings 
by the sol-gel process, 16:20783 (IA;BR) 

Raman studies of stress-induced phase transformation in titania 
films, 16:20876 (R;US) 

Selective catalytic reduction of NO/NO2 with NH3, 16:19957 
(R;NL) 

Synthesis and characterization of BaTiO sub(3) ceramics pre- 
pared by the sol-gel method, 16:20795 (IA;BR) 

UV highly absorbents coatings with CeO sub(2) and TiO sub (2), 
16:20802 (IA;BR) 

TITANIUM SULFIDES 

Structure and dynamics in low-dimensional guest host solids: 

Progress report, June 1, 1990—May 31, 1991, 16:20840 (R;US) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 


TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 


TOBACCO 
Standard sample for measuring natural radioactivity in environ- 
mental samples (TU-1), 16:20894 (R;SY;In Arabic) 
TOKAMAK DEVICES 
See also COMPACT IGNITION TOKAMAK 
ITER TOKAMAK 
PBX DEVICES 
SPHEROMAK DEVICES 
TEXTOR TOKAMAK 
TOKAPOLE DEVICES 
TORE SUPRA TOKAMAK 
A radiation enhancement and plasma modifications at tokamak 
edge by ergodic magnetic limiter, 16:22182 (RA;FR) 
A review of experimental data on impurity transport in the 
plasma boundary of tokamaks, 16:22179 (RA;FR) 
Confinement projections for the Burning Plasma Experiment 
(BPX), 16:22157 (R;US) 
Radiation and the tokamak density limit, 16:22184 (RA;FR) 
Radiation control in limiter discharges, 16:22258 (RA;FR) 
Radiation control in poloidal divertor tokamaks, 16:22259 (RA;FR) 
Relevance, Realization and stability of a cold layer at the 
plasma edge for fusion reactors, 16:22152 (R;FR) 
Ripple induced stochastic diffusion of trapped particles in toka- 
mak reactors, 16:22170 (RA;FR) 
The modification of turbulent transport by orbit averaging, 
16:22223 (R;US) 
Tokamak error fields and locked modes, 16:22292 (R;US) 
Transport simulations of a density limit in radiation-dominated 
tokamak discharges: I, 16:22222 (R;US) 
Tritium systems interactions for systems code applications and 
safety analysis, 16:22246 (R;US) 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 


TOKAMAK TYPE REACTORS 
See also COMPACT IGNITION TOKAMAK 
DOUBLET REACTORS 
JET TOKAMAK 
JT-60 TOKAMAK 
TFTR TOKAMAK 
16:22284 (PA:US) 
TOKAPOLE DEVICES 
Total magnetic reconnection during a tokamak major disruption, 
16:22159 (R:US) 
TOMOGRAPHY 
See also COMPUTERIZED TOMOGRAPHY 
16:21480 (PA:US) 
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TOOLS 

Changes with material properties of acoustic emission produced 
during single point machining, 16:20740 (R;US) 

Origin of acoustic emission produced during single point ma- 
chining, 16:20741 (R;US) 

TOP ACCIDENTS 
See TRANSIENT OVERPOWER ACCIDENTS 
TOP PARTICLES 
Searching for top decays to charged Higgs bosons with the 
SDC detector, 16:21913 (R;US) 

TOPOGRAPHY 

Dry air-surtace exchange in hilly terrain, 16:21529 (R;US) 
TOPR REACTOR 

See THOR REACTOR 
TORE SUPRA 

See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 

A survey of ergodic divertor experimental results in tokamak 
Tore Supra, 16:22251 (RA;FR) 

Connexion topology and sol physics induced by the ergodic di- 
vertor in Tore Supra, 16:22256 (RA;FR) 

Edge electron density measurement by ordinary mode reflec- 
tometry on Tore Supra, 16:22163 (RA;FR) 

Ergodic divertor impact on Tore Supra plasma edge, 16:22255 
(RA;FR) 

Fast scanning fiber-multiplexer used for plasma-edge visible 
spectroscopy on Tore Supra, 16:21417 (RA;FR) 

Fusion profile measurement on Tore-Supra, 16:21416 (RA;FR) 

Marfes and detached plasmas on Tore Supra, 16:22189 (RA;FR) 

Measurements of pressure buildup and particle fluxes in the 
Tore Supra pump limiter, 16:22253 (RA;FR) 

Ohmic discharges in Tore Supra - Martes and detached plas- 
mas, 16:22161 (RA;FR) 

Particles pumping in Tore Supra, 16:22233 (R;FR) 

Power deposition to the facing components in Tore-Supra, 
16:22254 (RA;FR) 

Power deposition to the pump limiters in Tore-Supra with ohmic 
plasmas, 16:22252 (RA;FR) 

Project of magnetic fluctuation measurement by cross polariza- 
tion scattering in the Tore Supra tokamak, 16:22165 (RA;FR) 

Radiation and impurity control in the Tore Supra ergodic divertor 
experiments, 16:22181 (RA;FR) 

Runaway electron production during major disruptions in Tore- 
Supra, 16:22162 (RA;FR) 

The division of plasma physics, 16:22149 (R;FR) 

Tore supra first wall conditioning, 16:22234 (R;FR) 

TORQUE 
16:21488 (PA;US) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWER FOCUS POWER PLANTS 
Second-generation central receiver technology comparison, 
16:19910 (R;US) 
TOWERS (EXTRACTION) 
See EXTRACTION COLUMNS 
TOXIC MATERIALS 

Ecological risk of aquatic habitat degradation, 16:21621 (R;US) 

Health assessments and other activities of the Agency for Toxic 
Substances and Disease Registry (ATSDR), 16:21827 (R;US) 

Removal of soluble toxic metals from water, 16:21618 (R;CA) 

TOXICITY 

Biological (molecular and cellular) markers of toxicity: Semi- 
annual technical progress report No. 5, October 1, 
1990—March 30, 1991, 16:21826 (R;US) 

Institute for Genetics and Toxicology of Fission Materials. An- 
nual report on research and development work in 1989, 
16:21788 (R;DE;in German) 

TPC 

See TIME PROJECTION CHAMBERS 
TRACE ELEMENTS 

See ELEMENTS 
TRACK DETECTORS (DIELECTRIC) 

See DIELECTRIC TRACK DETECTORS 





TRACKS 
See PARTICLE TRACKS 
TRAINING 

Accelerated learning approaches for maintenance training, 
16:22323 (R;US) 

Evaluation of P-101 course “Orientation to Occupational Safety 
Compliance in DOE” taught in Richland, Washington, April 2, 
1991—April 12, 1991, 16:21829 (R;US) 

TRAINING-RESEARCH REACTOR KYOTO 

See KUR REACTOR 

TRANSAMINASES 
See AMINOTRANSFERASES 
TRANSDUCERS 

Monitoring structural response in pressurized environments: 
Part 1, Instrumentation techniques, 16:21490 (R;US) 

The effect of pond radiation levels on the response of ultrasonic 
transducers containing a polymer piezoelectric layer, 
16:19835 (R;GB) 

TRANSFER (HEAT) 
See HEAT TRANSFER 


TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER (IN ORGANISM) 
See RADIONUCLIDE KINETICS 
TRANSFORMATIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSFORMERS 
High-T- thin-film magnetometer, 16:21093 (R;US) 
Thin-film flux transformers of YBapCu307_,, 16:21092 (R;US) 
Wright-Patterson Air Force Base PCB inventory, assessment, 
and cleanup project summary, 16:20277 (R;US) 
TRANSFRONTIER CONTAMINATION 
Contributions to the environmental specimen bank. Pt. 6. Fis- 
sion product measurements in recently taken environmental 
specimens and in specimens of the Environmental Specimen 
Bank taken after the Chernobyl reactor accident, 16:21570 
(R;DE;in German) 
TRANSIENT OVERPOWER ACCIDENTS 
Analysis of beyond the design basis overcooling transients in the 
frame of mixed oxide fuel management, 16:19994 (RA;XA) 
Overcooling transient analysis in the frame of MOX fuel man- 
agement, 16:19993 (RA;XA) 
TRANSITION ELEMENT COMPLEXES 
See also CHROMIUM COMPLEXES 
COPPER COMPLEXES 
HAFNIUM COMPLEXES 
MOLYBDENUM COMPLEXES 
NICKEL COMPLEXES 
NIOBIUM COMPLEXES 
RHENIUM COMPLEXES 
RUTHENIUM COMPLEXES 
SCANDIUM COMPLEXES 
TANTALUM COMPLEXES 
TECHNETIUM COMPLEXES 
TUNGSTEN COMPLEXES 
VANADIUM COMPLEXES 
YTTRIUM COMPLEXES 
ZIRCONIUM COMPLEXES 
Structure-controlied synthesis of metallocomplexes of azome- 
thins and its analogs, 16:20942 (IA;SU;in Russian) 
TRANSITION ELEMENTS 
See also CHROMIUM 
COBALT 
COPPER 
GOLD 
HAFNIUM 
IRON 
MANGANESE 
MOLYBDENUM 
NICKEL 
SILVER 
TITANIUM 
TUNGSTEN 


TRIGA PUSPATI REACTOR 


VANADIUM 
ZIRCONIUM 
16:21002 (PA;US) 
TRANSITION METALS 
See TRANSITION ELEMENTS 
TRANSITION TEMPERATURE 
Effect of cooling rate on the transition temperature in Bi-Pb-Sr- 
Ca-Cu-O system, 16:22098 (R;CN;In English and Chinese) 
TRANSITIONS (ENERGY LEVEL) 
See ENERGY-LEVEL TRANSITIONS 
TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION ELECTRON MICROSCOPY 
Materials science applications of a 120 kV FEG TEM/STEM: 
Triskaidekaphilia, 16:22066 (R;US) 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORT 
See also LAND TRANSPORT 
WASTE TRANSPORTATION 
Transport of prototype depleted uranium calorimeter modules 
for the ZEUS experiment, 16:21424 (IA;CA) 
TRANSPORT (CHARGED-PARTICLE) 
See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (GAMMA) 
See PHOTON TRANSPORT 
TRANSPORT (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 
TRANSPORT (PHOTON) 
See PHOTON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORT THEORY 
See also NEOCLASSICAL TRANSPORT THEORY 
NEUTRON TRANSPORT THEORY 
Closed time path Green's function and its applications in trans- 
port theory, 16:22123 (R;XA) 
TRANSPORTATION SECTOR 
A model to assess the relative impact of policy in transportation 
energy expenditures, 16:20315 (RA;US) 
New approaches to urban-scale transportation emissions mod- 
eling under a new Clean Air Act, 16:20337 (R;US) 
Proceedings of the annual automotive technology development 
contractors’ coordination meeting, 16:20659 (R;US) 
TRANSURANIUM COMPOUNDS 
Removing transuranic waste from water: The TRU/Clear pro- 
cess system, 16:21625 (RA;US) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAPPED-PARTICLE INSTABILITY 
Ripple induced stochastic diffusion of trapped particles in toka- 
mak reactors, 16:22170 (RA;FR) 
TRAPS 
Chemical characterization of microparticles by laser ablation in 
an ion trap mass spectrometer, 16:22068 (R;US) 
TREES 
See also POPLARS 
SPRUCES 
Role of new wood energy crops in mitigation of fossil CO2 emis- 
sions, 16:19863 (R;US) 
TRI-UNIVERSITY MESON FACILITY 
See TRIUMF CYCLOTRON 
TRICHODERMA REESE! 
See TRICHODERMA VIRIDE 
TRICHODERMA VIRIDE 
Ethanol production by enzymatic hydrolysis of lignocellulosic 
biomass and fermentation of obtained sugars: Summary re- 
port, 16:19871 (R;LU) 
TRIGA PUSPATI REACTOR 
See RTP REACTOR 
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TRIGA TYPE REACTORS 


TRIGA TYPE REACTORS 
See also RTP REACTOR 
TRIGA-2 REACTOR 
TRIGA-2-ROME REACTOR 
TRIGA-3-SALAZAR REACTOR 
TRIGA-TEXAS REACTOR 
Application of ORIGEN2 code to TRIGA reactor calculations, 
16:20149 (RA:CA) 
Temperature reactivity effects in mixed TRIGA cores, 16:20150 
(RA;CA) 
TRIGA-2 REACTOR 
Corrosion problem in the CRENK Triga Mark Il research reactor, 
16:20158 (RA;CA) 
TRIGA-2-ROME REACTOR 
Security devices and experiment facilities at ENEA TRIGA RC-1 
reactor: Modifications of equipments, 16:20175 (RA;CA) 
TRIGA-3-SALAZAR REACTOR 
Conversion of the core of the TRIGA Mark III reactor at the Mex- 
ican Nuclear Centre, 16:20170 (RA;CA;In Spanish) 
Licensing of the TRIGA Mark Ill reactor at the Mexican Nuclear 
Centre, 16:20180 (RA;CA;In Spanish) 
TRIGA-MARK-Ii REACTOR 
See TRIGA-2 REACTOR 
TRIGA-TEXAS REACTOR 
Investigation of the low enrichment conversion of the Texas A 
and M Nuclear Science Center Reactor: Final report, 
16:20192 (R;US) 
TRIGGER CIRCUITS 
Muons in UA1: The second level trigger and dimuon results, 
16:21422 (I;NL) 
TRIPLET PARTICLES 
See QUARKS 
TRISTAN PROJECT 
See TRISTAN STORAGE RINGS 
TRISTAN STORAGE RINGS 
European conference on charged particle accelerators, 
16:21127 (RA;SU;In Russian) 
TRITIATED COMPOUNDS 
See TRITIUM COMPOUNDS 
TRITICUM 
See WHEAT 
TRITIUM 
A comparison of methods for monitoring low airborne concentra- 
tions of argon-41 and tritium, with MIT-PFC design 
applications, 16:22242 (R;US) 
Enhancing atom densities in solid hydrogen by isotopic substitu- 
tion, 16:21006 (R;US) 
Test plan for autoclave tritium permeation testing, 16:19971 
(R;US) 
User guide for UFOTRI: A program for assessing the off-site con- 
sequences from accidental tritium releases, 16:21571 (R;DE) 
Weapons Engineering Tritium Facility, Building 205, Technical 
Area 16: Los Alamos National Laboratory, Los Alamos, New 
Mexico: Environmental assessment,.16:19796 (R;US) 
TRITIUM COMPOUNDS 
Developing powerful tritide technique: Organic and biological 
molecule labeling, 16:21657 (RA;US) 
TRITIUM PRODUCTION REACTORS 
Welding technologies for irradiated materials: Progress report, 
March 1990—March 1991, 16:20744 (R;US) 
TRITIUM RECOVERY 
In-situ tritium recovery from LizO irradiated under a large temper- 
ature gradient-BEATRIX-II solid specimen, 16:22287 (R;US) 
Irradiation experiment design for in-situ tritium recovery for LizO 
and Li2ZrO3-BEATRIX-Il, Phase 2, 16:22288 (R;US) 
Lithium orthosilicate ceramics: sol-gel preparation, lithium dy- 
namics and tritium release, 16:22260 (R;FR;In French) 
Tritium systems interactions for systems code applications and 
safety analysis, 16:22246 (R;US) 
TRIUMF CYCLOTRON 
Racetrack lattices for the TRIUMF KAON factory, 16:21377 
(R;CA) 
The TRIUMF KAON Factory: An overview, 16:21144 (R;CA) 
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The interaction between the third harmonic resonance and par- 
asitic modes inside the TRIUMF cavity, 16:21382 (R;CA) 
TROMBAY R-5 REACTOR 
See DHRUVA REACTOR 
TROUT 

Augmented fish health monitoring for Washington Department 
of Wildlife: Annual report 1989, 16:21682 (R;US) 

Little Naches River passage project: Annual report FY90 and 
FY89, 16:19889 (R;US) 

Monitoring of downstream salmon and steelhead at federal hy- 
droelectric facilities: Annual report 1990, 16:19887 (R;US) 

Smolt monitoring at the head of Lower Granite Reservoir and 
Lower Granite Dam: Annual report, 1990, 16:19886 (R;US) 

Umatilla Basin Habitat Improvement Project: Annual report, 
1990, 16:19888 (R;US) 

TRR-1 REACTOR 
Irradiation facilities and the improvement, 16:20124 (RA;CA) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRX-1 
See REVERSE-FIELD PINCH 
TSUKUBA KEK SYNCHROTRON 
See KEK SYNCHROTRON 
TUBES 

See also PRESSURE TUBES 

Experimental investigation of pressure drop and heat transfer for 
air flow through enhanced tubes: Final report, 16:21067 (R:US) 

Fluidelastic instability of loosely supported tubes, 16:21054 
(R;US) 

Forming of Zr-4 alloy guide tube with varied diameters, 
16:20683 (R;CN;In Chinese) 

Improvement of method for removing dirts in small condenser 
pipes, 16:20495 (IA;JP;in Japanese) 

Pressure drop and heat transfer for spirally fluted tubes includ- 
ing validation of the role of transition, 16:21055 (R;US) 

Sponge ball cleaning of particulate fouling in enhanced tubes, 
16:20474 (R;US) 

The development of octagon Zr-4 alloy tube for heating reac- 
tors, 16:20081 (R;CN;In Chinese) 

The dynamics of heat transfer at a turbulent pipe flow, 16:21063 
(R;AT;In German) 

TUBES (CONDUITS) 

See PIPES 

TUFF 

Actinide transport in Topopah Spring Tuff: Pore size, particle 
size, and diffusion, 16:19776 (R;US) 

Effects of heterogeneity on actinide diffusion rates in tuffaceous 
rock, 16:19777 (R;US) 

The Joint Empirical Model—an equivalent continuum model for 
jointed rock masses: Yucca Mountain Site Characterization 
Project (Yucca Mountain Project), 16:19769 (R;US) 

Unsaturated flow through a variable aperture fracture in 
Topopah Spring welded tuff, 16:19762 (R;US) 

TUMOR CELLS 

Modification of response of normal and tumor cells to +-radiation 
by N-methylformamide, 16:21765 (IA;SU;In Russian) 

New tools for cancer research: Monocional antibodies measure 
tumor growth, 16:21684 (RA;US) 

Test-system for selection of hypoxic radiosensitizers, 16:21754 
(IA;SU;In Russian) 

TUMORS 
See NEOPLASMS 
TUNGSTEN 

Evidences of trapping in tungsten and implications for plasma- 
facing components, 16:22250 (R;US) 

Hugoniot measurements on a slurry of finely divided tungsten 
and plastic, 16:20889 (R;US) 

Selective catalytic reduction of NO/NO2 with NH3, 16:19957 
(R;NL) 

Substructure and electrical resistivity analyses of pure tungsten 
sheet, 16:20711 (R;US) 

TUNGSTEN 186 TARGET 

Investigation of the ®”W levels excited in '®W (n,2+) reaction, 

16:21997 (R;SU;in Russian) 





TUNGSTEN 187 
Investigation of the '®”W levels excited in '®6W (n,2-+7) reaction, 
16:21997 (R;SU;In Russian) 


TUNGSTEN ALLOYS 

See also TUNGSTEN BASE ALLOYS 

Corrosion of high-density sintered tungsten alloys. Part 1: Part 
1: Immersion testing, 16:20729 (R;AU) 

Corrosion of high-density sintered tungsten alloys. Part 2: Part 
2: Accelerated corrosion testing, 16:20730 (R;AU) 

Corrosion of high-density sintered tungsten alloys. Part 3: Part 
3: Electrochemical tests, 16:20731 (R;AU) 


TUNGSTEN BASE ALLOYS 
Creep properties of tungsten alloys, 16:20418 (RA;US) 
Processing of tungsten alloys, 16:20416 (RA;US) 
Tensile properties of tungsten alloys, 16:20417 (RA;US) 


TUNGSTEN COMPLEXES 

Alkali and transition metal complexes with polymeric crown- 
ethers, 16:20945 (IA;SU;in Russian) 

Heterometallic cubical clusters of molybdenum and tungsten 
with M3S, fragments, 16:20980 (IA;SU;In Russian) 

investigation of reactions of Os, Cr, Mo, W carbonyl complexes 
with hydroxylamine, 16:20984 (IA;SU;In Russian) 

Metallocluster thiocomplexes of molybdenum and tungsten as 
initial substances for synthesis of roentgenoamorphous 
chalcogenides, 16:20979 (IA;SU;In Russian) 

Tungsten (6) perchlorates, 16:20966 (IA;SU;in Russian) 


TUNGSTEN COMPOUNDS 
See also TUNGSTEN OXIDES 
TUNGSTOPHOSPHATES 

Direct synthesis of reduced tungstovanadophosphoric and 
tungstovanadosilicic heteropoly acids, 16:20989 (IA;SU;In 
Russian) 

Formation conditions of polymolybdotungstates and their inter- 
action with some complexing agents, 16:20988 (IA;SU;In 
Russian) 

Tungsten (6) perchlorates, 16:20966 (IA;SU;in Russian) 


TUNGSTEN OXIDES 
Model catalytic oxidation studies using supported monometallic 
and heterobimetallic oxides: Progress report, August 1, 
1990—July 31, 1991, 16:20767 (R;US) 


TUNGSTOPHOSPHATES 
New synthesis technique of heterometallic complexes, 
16:20957 (IA;SU;In Russian) 
TUNNELS 
Problems in excavating underground space, 16:21082 (IA;JP;in 
Japanese) 
TURBINE BLADES 
Development of biomass as an alternative fuel for gas turbines, 
16:19878 (R;US) 
Failure analysis of turbine blades, 16:20682 (R;:AR;In Spanish) 
High cycle fatigue testing of glass fibre reinforced polyester and 
welded structural details, 16:19941 (R;NL) 
Preliminary study on measurement of pressures and velocities 
on a rotating HAWT biade, 16:19942 (R;NL) 


TURBULENT FLOW 
Diftraction patterns produced by periodic and turbulent flowing 
gases including applications of photorefractive temporal fitter- 
ing, 16:21885 (R;US) 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 


TVO-1 REACTOR 
Operation of Finnish nuclear power plants: Quarterly report, 2nd 
quarter, 1990, 16:20006 (R;Fi) 
TVO-2 REACTOR 
Operation of Finnish nuclear power plants: Quarterly report, 2nd 
quarter, 1990, 16:20006 (R;Fl) 
TWO-PHASE FLOW 
Study of interfacial behavior in cocurrent gas-liquid flows: 
Progress report, May 1, 1990—April 30, 1991, 16:21057 (R:US) 


U 


UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UINTA BASIN 
Geologic characterization of tight gas reservoirs: Annual report, 
FY 1989, 16:19612 (R;US) 
UJM 
See JET MODEL 
ULTRALOW TEMPERATURE 

Cooling of ions trapped in potential wells produced by electro- 

magnetic radiation fields, 16:21860 (R;AR;In Spanish) 
ULTRASONIC TESTING 

16:21075 (PA;US) 

Results from ultrasonic wave inspections for the detection and 
dimensioning of fatigue crack propagation, 16:19973 (R;FR;In 
French) 

ULTRASTRUCTURAL CHANGES 
Fractal analysis of electrolytically-deposited palladium hydride 
dendrites, 16:22096 (R;AU) 
UNCERTAINTY 
See DATA COVARIANCES 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND 

Searching probimes in geofront project.: Mainly form standpoint 

of ground and rock engineering, 16:21078 (I;JP;ln Japanese) 
UNDERGROUND DISPOSAL 

Modelling of the movement of the redox front in the uranium 
mine in Pocos de Caldas, Brazil, 16:19662 (R;SE) 

The construction of disposal facilities for low- and intermediate- 
level radioactive waste: A system analysis of disposal 
facilities, 16:19732 (R;KR;In Korean) 

UNDERGROUND EXPLOSIONS 
Partially decoupled explosion cavities, 16:21516 (R;US) 
UNDERGROUND FACILITIES 
See also MINES 
TUNNELS 
WIPP 

Present situation and future ideas of Gio Front project related 
survey and testing method, 16:21080 (IA;JP;in Japanese) 

Problems in excavating underground space, 16:21082 (IA;JP;in 
Japanese) 

Searching probimes in geofront project.: Mainly form standpoint 
of ground and rock engineering, 16:21078 (1;JP;in Japanese) 

Using a systems engineering process to develop engineered 
barrier system design concepts, 16:19783 (R;US) 

UNDERGROUND SPACE 

Development of deep underground sapce in metropolitan, 
16:21079 (IA;JP;in Japanese) 

Problems in excavating underground space, 16:21082 (IA; JP;in 
Japanese) 

Underground water engineering problems associated in under- 
ground space utilization, 16:21081 (IA;JP;in Japanese) 

UNDERGROUND STORAGE 
New utilization values of mines, 16:21083 (IA;JP;in Japanese) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED ARAB REPUBLIC WWR-C REACTOR 
See WWR-S-CAIRO REACTOR 
UNITED KINGDOM 

Radioactivity in surface and coastal waters of the British Isles, 
1989, 16:21637 (R:GB) 

The development and manufacture of MOX fuels in the United 
Kingdom. 16:20082 (RA;XA) 

UK summary review paper, 16:20105 (RA;US) 

UNITED STATES OF AMERICA 

See USA 

UNIVERSE 

On typical properties of the universe in superspace, 16:21845 

(R:XA) 
UNIVERSITIES 
See EDUCATIONAL FACILITIES 
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UNIVERSITY OF TEXAS TRIGA REACTO 


UNIVERSITY OF TEXAS TRIGA REACTOR 

See TRIGA-TEXAS REACTOR 

UNSOLICITED PROPOSALS 
See PROPOSALS 
URANIUM 
See also DEPLETED URANIUM 
ENRICHED URANIUM 

Analysis of plutonium and uranium volatilities from mixed 
wastes in the molten salt processor, 16:19782 (R;US) 

Groundwater cleanup: Biosorption, 16:21623 (RA;US) 

High-temperature fluorination studies of U, Np, Pu and Am: Re- 
vision, 16:20924 (R;US) 

Magnetic separation of uranium trom waste materials, 16:19706 
(R;US) 

Measurements and analysis of the distributions of the uranium 
nucleus fission rates in lead and uranium targets under action 
of 1.3 and 4.3 GeV protons, 16:21999 (IA;SU;In Russian) 

Separation of uranium from mixed soild wastes, 16:19789 (R;US) 

Sequential separation of actinide elements from highly radioac- 
tive Hanford waste by ion exchange methods, 16:20921 (R;US) 

The DataShoP: A database of weak-shock constitutive data, 
16:20722 (R;US) 

URANIUM 233 TARGET 

Analysis of the delayed neutrons intensity decay curves by in- 

cremental deconvolution, 16:22019 (IA;SU;In Russian) 
URANIUM 235 

Actinide transport in Topopah Spring Tuff: Pore size, particle 
size, and diffusion, 16:19776 (R;US) 

Assignment problem algorithm in applying to nuclear spec- 
troscopy, 16:22014 (IA;SU;In Russian) 

RCRA Facility Investigation Plan, Building 9418-3 Uranium Vault 
(D-115), Y-12 Plant, Oak Ridge, Tennessee, 16:19792 (R;US) 

URANIUM 235 TARGET 

Analysis of the delayed neutrons intensity decay curves by in- 
crementai deconvolution, 16:22019 (IA;SU;in Russian) 

Theoretical analyses of (n,xn) reactions on 7°5U, 258U, 237Np, 
and 25°Pu for ENDF/B-VI, 16:22022 (R;US) 

URANIUM 238 

Actinide transport in Topopah Spring Tuff: Pore size, particle 
size, and diffusion, 16:19776 (R:US) 

Evaluation of radiation exposure in metal preparation depleted 
uranium process areas, 16:19829 (R;US) 

Exploration of a mathematical model for calculating dose from 
internal uranium, 16:21702 (R;US) 

SDI: Statistical dynamic interactions, 16:22035 (R;US) 

URANIUM 238 REACTIONS 
SDI: Statistical dynamic interactions, 16:22035 (R;US) 
URANIUM 238 TARGET 

On a contradiction between microscopic and integral cross sec- 
tions of fast neutron absorption by 79°U nuclei, 16:22000 
(IA:SU:in Russian) 

Testing of 25°U cross section structure temperature dependence 
in unresolved resonance region in transmission experiment, 
16:22017 (IA:SU;In Russian) 

Theoretical analyses of (n,xn) reactions on 295U, 238U, 237Np, 
and *3°Pu for ENDF/B-VI, 16:22022 (R;US) 

URANIUM BASE ALLOYS 

16:20738 (PA:US) 

URANIUM CARBIDES 

Experimental investigation of uranium dicarbide densification 

and the influence of free carbon diffusion, 16:20207 (R:US) 
URANIUM DIOXIDE 

Chemistry research for the Canadian nuclear fuel waste man- 
agement program, 16:21602 (IA:CA) 

Therma! behaviour and fission gas release of MOX fue! - Com- 
panson with UO, in the Thermox and Grimox experimental 
programmes. Pt. 1: MOX parametric irradiation experiments 
in the Siloe reactor, 16:19988 (RA;XA) 

URANIUM HEXAFLUORIDE 

Nuclear criticality safety analysis fo? increased enrichment limit 
in 10-ton (48X) UF¢ cylinders, 16:19691 (R;US) 

Relationship of pressure to temperature rise in overtilled cylin- 
ders, 16:19815 (R:US) 
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The effect of fluoride gases on cylinder valve corrosion, 

16:20721 (R;US) 
URANIUM MINES 

Modelling of the movement of the redox front in the uranium 

mine in Pocos de Caldas, Brazil, 16:19662 (R;SE) 
URANIUM RECYCLE 

Recycling in CANDU of uranium and/or plutonium from spent 
LWR fuel, 16:19700 (RA;XA) 

Recycling of plutonium and uranium in water reactor fuels: Pro- 
ceedings of a technical committee meeting held in 
Cadarache, France, 13-16 November 1989, 16:19666 (R;XA) 

Reprocessed uranium fuel fabrication in Japan, 16:19964 
(RA;XA) 

Spent uranium recycling strategy in the Union of Soviet Socialist 
Republics, 16:19668 (RA;XA) 

Status of design and operational experience with enriched re- 
processed uranium (ERU) fuel in the Federal Republic of 
Germany for Siemens/KWU type LWRs, 16:19977 (RA;XA) 

The EDF strategy of uranium and plutonium recycling in PWRs, 
16:19699 (RA;XA) 

Uranium recycling in water reactors, 16:19667 (RA;XA) 

URANIUM SILICIDES 
Further data of silicide fuel for the LEU conversion of JMTR, 
16:20146 (RA;CA) 
URANIUM X 1 
See THORIUM 234 
URANYL COMPLEXES 

Synthesis and some physicochemical characteristics of uranyl 
p-toluene-sulfonate and its crystalline hydrates, 16:21018 
(1A;SU;in Russian) 

Uranyl complexes with nontraditional 
(IA;SU;In Russian) 

URBAN AREAS 

Deposition and removal of radioactive substances in an urban 
area, 16:21790 (1;DK) 

Energy planning for economic development: Energy Task Force 
of the Urban Consortium for Technology Initiatives, 16:20646 
(R;US) 

Energy saving by introducing regional cooling and heating sys- 
tem in Sakae 3-chome area, 16:20629 (IA;JP;in Japanese) 

New approaches to urban-scale transportation emissions mod- 
eling under a new Clean Air Act, 16:20337 (R;US) 

Urban energy management today: Products and expertise of 
the Urban Consortium Energy Task Force, 1979-1989, 
16:20652 (R;US) 

UREA 
The effect of N fertilization on sugar beet production, root activity, 
and the efficent use of fertilizer N, 16:21685 (R;SY;In Arabic) 
UROCYON 
See FOXES 
US CLEAN COAL TECHNOLOGY PROGRAM 

Office of Coal Technology program summary, fiscal year 1991, 

16:20390 (R;US) 

US DOE 
See aiso ANL 
AMES LABORATORY 
BNL 
BARTLESVILLE ENERGY TECHNOLOGY CENTER 
BATTELLE PACIFIC NORTHWEST LABORATO- 
RIES 

BONNEVILLE POWER ADMINISTRATION 
ENERGY INFORMATION ADMINISTRATION 
FEED MATERIALS PRODUCTION CENTER 
HANFORD RESERVATION 
IDAHO NATIONAL ENGINEERING LABORATORY 
LANL 
LASL 
LAWRENCE LIVERMORE LABORATORY 
NEVADA TEST SITE 
ORGDP 
ORNL 
OAK RIDGE RESERVATION 
PINELLAS PLANT 
ROCKY FLATS PLANT 


ligands, 16:21016 





SANDIA LABORATORIES 

SAVANNAH RIVER PLANT 

TECHNICAL INFORMATION CENTER 

US DOE INSPECTOR GENERAL 

WIPP 

WESTERN AREA POWER ADMINISTRATION 
Y-12 PLANT 

DOE Land Disposal Restrictions Strategy Report for Radioac- 
tive Mixed Waste, 16:20344 (R;US) 

Energy Materials Coordinating Committee (EMaCC), Fiscal year 
1989: Annual technical report, 16:20676 (R;US) 

Laboratories, 16:20358 (RA;US) 

Lessons learned from DOE site culture change activities: Implica- 
tions for waste management organizations, 16:19707 (R;US) 

Lessons learned from applying external input to DOE policy de- 
cision making, 16:20338 (R;US) 

Performance Indicator Program for US Department of Energy 
reactors and facilities, 16:20224 (R;US) 

Regulatory and institutional issues impending cleanup at US 
Department of Energy sites: Perspectives gained from an of- 
fice of environmental restoration workshop, 16:19824 (R;US) 

Review of the Department of Energy's Inertial Confinement Fu- 
sion Program, 16:21510 (R;US) 

Semiannual report to Congress: October 1, 1990—March 31, 
1991, 16:20382 (R;US) 

Semiannual report to congress on Inspector General audit re- 
ports: October 1, 1990 to March 31, 1991, 16:20383 (R;US) 

US DOE INSPECTOR GENERAL 
Annual wok plan for FY 1991, 16:22320 (R;US) 
US NRC 

Title list of documents made publicly available, March 1-31, 

1991, 16:20059 (R;US) 
USA 

See also WASHINGTON DC 

Acquisition of Japanese science and technology information in 
the United States, 16:22388 (R;US) 

Energy supplies, options, and strategies, 16:20335 (R;US) 

State Energy Data Report, Consumption estimates 1960-1989, 
16:20397 (R;US) 

USES 

Trend survey on U.S. energy policies, 16:20334 (R;JP;in Japan- 

ese) 
USSR 
Spent uranium recycling strategy in the Union of Soviet Socialist 
Republics, 16:19668 (RA;XA) 
UTERINE CERVIX CARCINOMA 
See CARCINOMAS 
UTR-10-KINKI REACTOR 

Neutronic calculations for modifications of KINKI University Re- 

actor from HEU to LEU fuels, 16:20174 (RA;CA) 


Vv 


VA CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VACUUM FURNACES 
Reduction of consumption unit of electric power for vacuum heat 
treatment furnace, 16:20573 (IA;JP;in Japanese) 
Saving energy in heat treatment process, 16:20715 (IA;JP;In 
Japanese) 
VACUUM SYSTEMS 
Vacuum system of a small-sized microtron, 16:21272 (RA;SU;In 
Russian) 
VALENCE ELECTRONS 
See ELECTRONS 
VALVES 
The effect of fluoride gases on cylinder valve corrosion, 
16:20721 (R;US) 
VAN DE GRAAFF ACCELERATORS 
1989 Progress Report, 16:21117 (R;FR;In French) 
VANADIUM 
Groundwater cleanup: Biosorption, 16:21623 (RA;US) 


VESSELS (PRESSURE) 


The DataShoP: A database of weak-shock constitutive data, 

16:20722 (R;US) 
VANADIUM ALLOYS 

Microstructure and hardness of NiAI/Ni2AIX two-phase ordered 

intermetallic alloys, 16:20698 (R;US) 
VANADIUM COMPLEXES 

Alkali and transition metal complexes with polymeric crown- 
ethers, 16:20945 (IA;SU;In Russian) 

New synthesis technique of heterometallic complexes, 
16:20957 (IA;SU;In Russian) 

Synthesis and properties of group 5 element fluorides, 16:20959 
(IA;SU;in Russian) 

Synthesis of coordination compounds in molten organic media, 
16:20964 (IA;SU;In Russian) 

Synthesis of nitrene complexes on the basis of azobenzene, 
16:20956 (IA;SU;in Russian) 

VANADIUM COMPOUNDS 

See also VANADIUM OXIDES 

Chelate-forming silica sorbents containing chemically grafted 
diaza-18-crown-6 residues, 16:20996 (IA;SU;In Russian) 

Direct synthesis of reduced tungstovanadophosphoric and 
tungstovanadosilicic heteropoly acids, 16:20989 (IA;SU;In 
Russian) 

VANADIUM MINERALS 

See MINERALS 

VANADIUM OXIDES 

Selective catalytic reduction of NO/NO2 with NH3, 16:19957 
(R;NL) 

Structure and physical properties of V sub(2) O sub(5) gels con- 
taining GeO sub(2), 16:20789 (IA;BR) 

Synthesis and characterization of sol-gel derived vanadium ox- 
ide, 16:20791 (IA;BR) 

VANES 
Copper plating the ground test accelerator RFQ, 16:21297 (R;US) 
VAPOR CONDENSERS 

See also STEAM CONDENSERS 

Improved heat recovery by changing condenser material, 
16:20555 (IA;JP;in Japanese) 

VAPORS 

Heat recovery from overhead vapor in distilling column, 
16:20521 (IA;JP;in Japanese) 

Percolation models for boiling and bubble growth in porous me- 
dia, 16:19573 (R;US) 

VEGETABLE OILS 
Energy saving by changing operating conditions of refining pro- 
cess, 16:20536 (IA;JP;in Japanese) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 
MOTORCYCLES 
SPACE VEHICLES 

Safety of natural gas dual-tueled vehicles: Addendum to safety 
analysis of natural gas vehicles transiting highway tunnels: 
Final report, 16:19624 (R;US) 

VELOCIMETERS 
A PC based frequency domain LV processor, 16:21483 (R;US) 
VENTILATION 

Energy saving of coating booth for new second coating process, 
16:20594 (IA;JP;in Japanese) 

Reduction of power consumption by improving air-intake and 
exhaust for rust preventive wax booth, 16:20608 (IA;JP;in 
Japanese) 

VENTILATION DUCTS 
See VENTILATION 
VEPP-3 
New possibilities of the VEPP-3, 16:21396 (RA;SU;in Russian) 
VESSELS 
See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
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VESSELS (REACTOR) 


VESSELS (REACTOR) 
See REACTOR VESSELS 
VETERINARY MEDICINE 
Diagnosis and management of endocrine gland neoplasms, 
16:21679 (R;US) 
VIBRATION MODES 
See OSCILLATION MODES 
VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VIDICONS 
Recovery of saturated video signals from vidicons by dynamic 
cathode biasing, 16:21471 (R;US) 
VINYLBENZENE 
See STYRENE 
VISCOUS FLOW 
Effect of transpiration on hydromagnetic flow and heat transfer, 
16:21883 (R;XA) 
Viscous and Joule heating effects on MHD free convection flow 
with variable plate temperature, 16:21062 (R;XA) 
VISITOR CENTERS 
See PUBLIC BUILDINGS 
VOCATIONAL TRAINING 
See TRAINING 
VOLATILE MATTER 
An assessment of the flammability and explosion potential of 
transuranic waste, 16:19712 (R;US) 
Volatile organic compounds in contaminated soils: The nature 
and validity of the measurement process, 16:21597 (R;US) 
VOLCANIC REGIONS 
“~r/*Ar laster fusion and K-Ar ages from Lathrop Wells, 
Nevada, and Cima, California: The age of the latest volcanic 
activity in the Yucca Mountain area, 16:21831 (R;US) 
VOLT-AMPERE CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VOLTAGE 
See ELECTRIC POTENTIAL 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOLUME 
Reduction of cost of coke lumps, 16:20585 (IA;JP;in Japanese) 
VR-1 REACTOR 
Technical University of Prague training reactor VR-1, 16:20127 
(RA;CA) 
VULPES 
See FOXES 


W 


WALL EFFECTS 

Plasma Edge Control in Tore Supra, 16:22257 (RA;FR) 

Plasma Surface interaction in Controlled fusion devices, 
16:22150 (R;FR) 

WALLS 

Manufacture of a sound and heat insulating panel by using re- 
generated raw materials demonstration project, 16:20451 
(R;FR;In FR, EN) 

Seismic fragility evaluation of unreinforced masonry walls, 
16:20212 (R;US) 

Super good cents heat loss reference: Manufactured homes: 
heat loss assumptions and calculations; heat loss coefficient 
tables, 16:20435 (R;US) 

Wallboard with latent heat storage for passive solar applica- 
tions, 16:19921 (R;US) 

WAPA 
See WESTERN AREA POWER ADMINISTRATION 
WARFARE 

Effectiveness of tiltrotor support to ground combat, 16:21498 

(R;US) 
WASHINGTON 

Subduction zones as exploration targets in the Pacific North- 

west: Seismic reflection studies, 16:19611 (RA;US) 
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WASHINGTON DC 
An evaluation of residential conservation service programs in 
the District of Columbia, 16:20307 (RA;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 


WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE DISPOSAL 
See also GROUND DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
UNDERGROUND DISPOSAL 
Chemical Stockpile Disposal Program: Final phase 1 environ- 
mental report for Tooele Army Depot, Tooele, Utah, 16:20671 
(R;US) 
No-migration variance petition for the Waste Isolation Pilot 
Plant, 16:19814 (R;US) 
No-migration variance petition for the Waste Isolation Pilot 
Plant, 16:19811 (R;US) 
WASTE FORMS 
Procedure for the derivation of radioactivity release limits from 
the results of the accident analyses, and effects of the amend- 
ment of the Radiation Protection Ordinance and revision of 
the relevant computation models, 16:19703 (R;DE;in German) 
WASTE HEAT BOILERS 
Higashi-Niigata thermal power station the 3rd list thermal effi- 
ciency improvement by changing exhaust gas boiler feed 
water temperature, 16:20478 (IA;JP;in Japanese) 
WASTE ISOLATION PILOT PLANT 
See WIPP 


WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE TRANSPORTATION 

An example of system integration for RCRA policy analysis, 
16:22337 (R;US) 

Applicable or relevant and appropriate requirements (ARAR) for 
radioactive mixed waste, 16:20384 (RA;US) 

Basic research needs for management and disposal of DOE 
wastes, 16:19713 (R;US) 

Education initiatives in environmental restoration and waste 
management, 16:20352 (RA;US) 

Experience in presenting short courses in waste management 
technologies for secondary science and mathematics teach- 
ers, 16:20658 (R;US) 

Prioritization of research, 16:20351 (RA;US) 

Proceedings of the US Department of Energy, Office of Environ- 
mental Restoration and Waste Management: Waste 
Reduction Workshop 6, 1619813 (R;US) 

Regulatory and institutional issues impending cleanup at US 
Department of Energy sites: Perspectives gained from an of- 
fice of environmental restoration workshop, 16:19824 (R;US) 

Tiger Team environment, safety, and health assessment of the 
Oak Ridge National Laboratory, 16:20340 (R;US) 

Waste Management Program: Fiscal Year 1991 Summary Pro- 
gram Plan, 16:19506 (R;US) 

WASTE OILS 
Effluent testing for the Oak Ridge Mixed Waste Incinerator: 
Emissions test for August 27, 1990, 16:19733 (R;US) 
WASTE PROCESSING 
See also ANAEROBIC DIGESTION 
LIME-SODA SINTER PROCESS 
MATERIALS RECOVERY 
MOLTEN SALT WASTE GASIFICATION PROCESS 
RADIOACTIVE WASTE PROCESSING 

Energy saving measures-for insoluble impurity treatment equip- 
ment, 16:20537 (IA;JP;in Japanese) 

Expense reduction in waste water treatment facility, 16:20509 
(IA;JP;In Japanese) 

The economics of forest residue recovery systems in an eastern 
Oregon logging operation: Final project report, May 22, 
1987—May 22, 1989, 16:19879 (R;US) 





Thermal processes evaluation for RWMC wastes, 16:19725 
(R;US) 
WASTE PRODUCT UTILIZATION 
Effective utilization of methane gas in sewage treatment plant 
under Government-industry coordination, 16:20513 (IA;JP;In 
Japanese) 
WASTE SOLUTIONS 
See LIQUID WASTES 


WASTE TRANSPORTATION 
Midwestern High-Level Radioactive Waste Transportation 
Project: List of available resources, 16:19683 (R;US) 
WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 
Countermeasure to supplied water consumption rate for the 
rolling line, 16:20714 (IA;JP;In Japanese) 
Energy saving by means-of altering methods of excess sludge 
filtrate treatment, 16:20535 (1IA;JP:in Japanese) 
Environmental data from moving-bed hydroretorting of three 
eastern oil shales, 16:19660 (RA:US) 
Evaluation of alternative flow sheets for upgrade of the Process 
Waste Treatment Plant, 16:19744 (R:US) 
Method to remove chloroform and trichloroethylene from 
groundwater and wastewater, 16:21647 (RA;US) 
Reduction of process waste water in washing line, 16:20523 
(IA;JP;In Japanese) 
Removal of cesium from wastewater: A cesium-specific ion ex- 
change resin, 16:21626 (RA;US) 
Removing transuranic waste from water: The TRU/Clear pro- 
cess system, 16:21625 (RA;US) 
Sendai thermal power station.advanced application of exhaust 
gas desulfurizer, 16:20477 (IA;JP;In Japanese) 
Study on seepage water circulation in landfill waste disposal 
site, 16:20639 (IA;JP;in Japanese) 
WASTE-FUELED BOILERS 
See REFUSE-FUELED BOILERS 


WASTE-FUELED POWER PLANTS 

See REFUSE-FUELED POWER PLANTS 

WASTEFORMS 
See WASTE FORMS 
WASTES 
See also CHEMICAL WASTES 
GASEOUS WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SEWAGE 
SOLID WASTES 

New utilization values of mines, 16:21083 (IA:JP;In Japanese) 

Searching probimes in geofront project.: Mainly form standpoint 
of ground and rock engineering, 16:21078 (i;JP;in Japanese) 

WATER 
See also DRINKING WATER 
FEEDWATER 
GROUND WATER 
SEAWATER 
WASTE WATER 

Cost reduction by introducing cogeneration system, 16:20556 
(IA:JP:In Japanese) 

Effective heat energy utilization using adsorption type freezing 
machine, 16:20630 (IA:JP;in Japanese) 

High-frequency electromagnetic and electrical resistance to- 
mography of the Savannah River integrated demonstration 
project, 16:21614 (RA;US) 

Improved heat recovery by changing condenser material, 
16:20555 (IA:JP:in Japanese) 

Improvement of forced cooling method of super-super critical 
pressure boiler, 16:20615 (IA:JP:in Japanese) 

Reduction of starting loss of boiler warm water by reviewing the 
cleaning method, 16:20612 (IA:JP:in Japanese) 

Resources saving activity for plant service water, 16:20548 
(IA:JP:in Japanese) 


WATER PUMPS 
Energy Conservation 


Stability of explosives in environmental water and soil samples, 
16:21605 (R;US) 
WATER COOLANT 
See WATER 
WATER COOLED REACTORS 
See also ATR REACTOR 
BORAX-1 REACTOR 
BORAX-2 REACTOR 
BORAX-3 REACTOR 
BORAX-4 REACTOR 
BR-2 REACTOR 
BWR TYPE REACTORS 
HFIR REACTOR 
HFR REACTOR 
JMTR REACTOR 
LR-O REACTOR 
MAPLE REACTOR 
NSRR REACTOR 
ORPHEE REACTOR 
OSIRIS REACTOR 
PWR TYPE REACTORS 
TRIGA TYPE REACTORS 
WWR TYPE REACTORS 
Criticality reference benchmark calculations for burnup credit 
using spent fuel isotopics, 16:19690 (R;US) 
WATER DISTRIBUTION 
See WATER SUPPLY 
WATER MODERATOR 
See WATER 
WATER POLLUTION 

3. Magdeburg seminar on prevention of water pollution - the pollu- 
tion of the river Elbe. Proceedings, 16:21633 (R;DE:in German) 

Field-based measurement of contaminant distribution coeffi- 
cients and retardation factors, 16:21645 (RA;US) 

In situ microbial filters, 16:21646 (RA;:US) 

On the loading of chlorinated hydrocarbons and selected heavy 
metals in the river Weser estuary and the southern German 
Bight, 16:21632 (R;DE;in German) 

WATER POLLUTION MONITORS 

A fiber-optic sensor for the continuous monitoring of chlorinated 

hydrocarbons, 16:21644 (RA;US) 
WATER PUMPS 
Circulating Systems 

Cost reduction of cold water manufacturing, 16:20543 (IA;JP;in 
Japanese) 

Reduction in power consumption in power plant by improving 
operation of circulating pumps, 16:20621 (IA;JP;In Japanese) 

Computerized Control Systems 

Power saving in cooling water pump used for hot rolling roll, 

16:20500 (IA;JP:In Japanese) 
Cooling 

Cost reduction of cold water manufacturing, 16:20543 (IA;JP;in 

Japanese) 
Cooling Systems 

Power saving in cooling water pump used for hot rolling roll, 

16:20500 (IA;JP:in Japanese) 
Electric Power 

Effective utilization of limited water resources, 
(IA;JP:In Japanese) 

Reduction in power consumption in power plant by improving 
operation of circulating pumps, 16:20621 (IA:JP:in Japanese) 

Reduction in power consumption through improving operating 
conditions in pumps for water for miscellaneous use. 
16:20619 (IA:JP:in Japanese; 

Energy Conservation 

Effective utilization of limited water resources, 
(IA:JP:in Japanese) 

Energy saving by means of controlling rotation of sea water 
pump. 16:20628 (IA:JP:in Japanese) 

Higashi-Niigata thermal power station the 3rd list thermal effi- 
ciency improvement by changing exhaust gas boiler teed 
water temperature. 16:20478 (IA:JP:in Japanese) 

Power saving in cooling water pump used for hot rolling roll, 
16:20500 (iA:JP:in Japanese) 


16:20522 


16:20522 
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WATER PUMPS 
Feedwater 


Feedwater 

Recovery of boiler feed water shaft sealing water during genera- 

tor stop, 16:20611 (IA;JP;In Japanese) 
Gas Utilities 

Energy saving by means of controlling rotation of sea water 

pump, 16:20628 (IA;JP;In Japanese) 
Inverters 

Effective utilization of limited water resources, 
(IA;JP;in Japanese) 

Energy saving activity for industrial water plant, 16:20591 
(IA;JP;in Japanese) 

Energy saving by means of controlling rotation of sea water 
pump, 16:20628 (IA;JP;in Japanese) 

Modifications 

Reduction in power consumption in power plant by improving 
operation of circulating pumps, 16:20621 (IA;JP;in Japanese) 

Reduction in power consumption through improving operating 
conditions in pumps for water for miscellaneous use, 
16:20619 (IA;JP;in Japanese) 

Remote Control 

Effective utilization of limited water resources, 

(IA;JP;in Japanese) 
Seawater 

Energy saving by means of controlling rotation of sea water 

pump, 16:20628 (IA;JP;in Japanese) 
Shafts 

Effective method of supplying shaft bearing cooling water, 
16:20627 (IA;JP;in Japanese) 

Reduction in power consumption through improving operating 
conditions in pumps for water for miscellaneous use, 
16:20619 (IA;JP;In Japanese) 

Thermal Power Piasits 

Reduction in power consumption in power plant by improving 

operation of circulating pumps, 16:20621 (IA;JP;in Japanese) 
Town Gas 

Energy saving by means of controlling rotation of sea water 

pump, 16:20628 (IA;JP;in Japanese) 
WATER QUALITY 

Monitoring water contamination: 
16:21482 (RA;US) 

Persistent organochlorine and elemental contaminants in fresh- 
water fish of the United States: The National Contaminant 
Biomonitoring Program, 16:20350 (RA;US) 

WATER RESERVOIRS 

See also COOLING PONDS 

Effective utilization of limited water resources, 
(IA;JP;In Japanese) 

WATER RESOURCES 

Environmental impacts on increased hydorelectric development 

at existing dams, 16:19891 (R;US) 
WATER SATURATION 

Two phase flow in fractures porous structures, 16:19565 

(R;DK;In Danish) 
WATER SUPPLY 

Measures for steam reduction through waste heat recovery, 
16:20516 (IA:JP;In Japanese) 

Reduction in power cost by improving water supply and discharge 
processes in and out of factory, 16:20494 (IA;JP;in Japanese) 

Reduction of process waste water in washing line, 16:20523 
(IA:JP:In Japanese) 

WATER TREATMENT PLANTS 

Hydraulic waste energy recovery: A technical report, 16:20650 
(R:US) 

Wastewater treatment process energy optimization: A study of 
the control of blowers and other loads at a plant in Houston, 
Texas, 16:20649 (R:US) 

WATER USE 

Effective utilization of limited water resources, 

(IA:JP;In Japanese) 
WATER UTILITIES 

Countermeasure to supplied water consumption rate for the 
rolling line, 16:20714 (IA:JP:in Japanese) 

Energy saving activity for industrial water pliant, 16:20591 
(IA:JP:In Japanese) 


16:20522 


16:20522 


Remote sensing module, 


16:20522 


16:20522 
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Measure for energy saving for cooling water supply system, 
16:20596 (IA;JP;In Japanese) 
Resources saving activity for plant service water, 16:20548 
(IA;JP;In Japanese) 
WATERBORNE PARTICLES 
See PARTICULATES 
WAVE EQUATIONS 
See also DIRAC EQUATION 
KLEIN-GORDON EQUATION 
SCHROEDINGER EQUATION 
Localized waves in complex environments, 16:22138 (R;US) 
WAVE PROPAGATION 
Atmospheric propagation of 
16:21509 (R;US) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAXES 
Reduction of power consumption by improving air-intake and 
exhaust for rust preventive wax booth, 16:20608 (IA;JP;In 
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WEAK INTERACTIONS 
Limits on heavy WIMP masses and interactions, 16:21937 (R;DK) 
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Searching for top decays to charged Higgs bosons with the 
SDC detector, 16:21913 (R;US) 
WEAPONS 
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NUCLEAR WEAPONS 
16:21494 (PA;US) 
Air combat environment test and evaluation facility and the devel- 
opment of the offensive sensors laboratory, 16:21493 (R;US) 
An evaluation of cookoff: Status and direction, 16:21496 (R;US) 
Chemistry and Materials Science research report: Weapons- 
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and Development, 16:21497 (R;US) 
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See WIND TURBINES 
WELDED JOINTS 
Comparisons of irradiation-induced shifts in fracture toughness, 
crack arrest toughness, and Charpy impact energy in high- 
copper welds, 16:20071 (R;US) 
Microbially influenced corrosion of stainless steels in nuclear 
power plants, 16:19974 (R;US) 
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March—September 1990: Volume 1, No. 1, 16:20252 (R;US) 
WELDING 
Welding unit - Metallurgical Research Department: Review of 
the 1984 work program and proposed work for 1985, 
16:21041 (R;CA) 
WELDS 
See WELDED JOINTS 
WELL LOGGING EQUIPMENT 
Digital data transmission from multi-channel well logging instru- 
ments, 16:21466 (IA;SU;in Russian) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WESTERN AREA POWER ADMINISTRATION 
Proposed power rate adjustment, Boulder Canyon Project — 
Phoenix Area Office: Environmental assessment, 16:20278 
(R:US) 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 
WETLANDS 
Evaluation of impacts on wetlands: do NEPA analyses integrate 
wetland protection requirements?, 16:20339 (R;US) 
WHEAT 
Combined effect of laser and plasma radiation on spring wheat 
and barley seeds, 16:21743 (IA;SU;In Russian) 
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WIND 
Effect of winds in reducing sub-slab radon concentrations under 
houses laid over gravel beds, 16:21607 (R;US) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND POWER 

Worldwide wind/diesel hybrid power system study: Potential ap- 
plications and technical issues: Final subcontract report, July 
1, 1989-January 31, 1990, 16:19939 (R;US) 

WIND POWER PLANTS 

Business economical calculation programs for energy technolo- 

gies, 16:20375 (R;NL;In Dutch) 
WIND TURBINES 

See also HORIZONTAL AXIS TURBINES 

ENEL (italy) variable speed wind turbines: Power conversion for 
medium voltage feeding of grid, 16:19945 (R;IT;In Italian) 

Evaluation of the state of wind turbines: Pilot project, 16:19946 
(1;DK;in Danish) 

Gamma 60 variable speed wind turbine: Wide operating range, 
yaw power regulation (ENEA/ENEL demonstration program), 
16:19944 (R;IT;In Italian) 

High cycle fatigue testing of glass fibre reinforced polyester and 
welded structural details, 16:19941 (R;NL) 

WINDING MACHINES 

Energy saving of stand device for steel cords, 16:20531 
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WINDOWS 

Super good cents heat loss reference: Manufactured homes: 
heat loss assumptions and calculations; heat loss coefficient 
tables, 16:20435 (R;US) 

WIPpP 

Complexity in the validation of ground-water travel time in frac- 
tured flow and transport systems, 16:19770 (R;US) 

Design and construction issues associated with sealing of a 
repository in salt, 16:19718 (R;US) 

Evolution of hydrologic systems and brine geochemistry in a de- 
forming salt medium: Data from WIPP brine seeps, 16:19719 
(R;US) 

No-migration variance petition for the Waste Isolation Pilot 
Plant, 16:19814 (R;US) 

No-migration variance petition for the Waste Isolation Pilot 
Plant, 16:19811 (R;US) 

Sensitivity analysis techniques and results for performance as- 
sessment at the Waste Isolation Pilot Plant, 16:22365 (R;US) 

Volatile Organic Compound (VOC) Air Monitoring Program de- 
sign for the Waste Isolation Pilot Plant, 16:19717 (R;US) 

WIPP Project Records Management Handbook: Revision 1, 
16:22321 (R;US) 

WNP-1 REACTOR 
RELAPS thermal-hydraulic analysis of the WNP1 pressurized 
water reactor: Revision 4, 16:20254 (R;US) 
WOLFRAM 
See TUNGSTEN 
WOOD ALCOHOL 
See METHANOL 
WOOD FUELS 

Expioitation of marginal forest resources for fuel: Finai report, 
16:19865 (R;LU) 

Technical improvement of systems for harvest, transport, stor- 
age and dehydration of wood and straw for energy under 
consideration of economical aspects, 16:19869 (R;FR) 

WOOD WASTES 

The economics of forest residue recovery systems in an eastern 
Oregon logging operation: Final project report, May 22, 
1987—May 22, 1989, 16:19879 (R;US) 
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WWER TYPE REACTORS 
See also LOVIISA-1 REACTOR 
Physico-technical aspects of using plutonium in WWER reac- 
tors, 16:19987 (RA;XA) 
WWR TYPE REACTORS 
See also WWR-S-CAIRO REACTOR 
WWR-S-MOSCOW REACTOR 
WWR-S-PRAGUE REACTOR 
WWR-SM ROSSENDORF REACTOR 
Reduction of the enrichment in fuel elements for WWR-M reac- 
tors, 16:20154 (RA;CA;In Russian) 
WWR-S-CAIRO REACTOR 
Renewal of instrumentations for Egypt's first research reactor 
(ETRR-1), 16:20164 (RA;CA) 
WWR-S-MOSCOW REACTOR 
The WWR-SWN-20 research reactor, 16:20167 (RA;CA;In Rus- 
sian) 
WWR-S-PRAGUE REACTOR 
Modifications of research reactor LWR-15 and experimental re- 
actor LR-O, 16:20168 (RA;CA) 
WWR-S-REZ REACTOR 
See WWR-S-PRAGUE REACTOR 
WWR-SM ROSSENDORF REACTOR 
The modification of the Rossendorf Research Reactor: Techni- 
cal performance and responsibility of the control and licence 
authorities, 16:20165 (RA;CA) 
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X RADIATION 
See also HARD X RADIATION 
SOFT X RADIATION 
16:21453 (PA;US) 
Photons and neutrons, 16:22064 (R;US) 
X-ray generation by high irradiance exawatt/cm* subpicosecond 
lasers, 16:22090 (R;US) 
X-ray microimaging of elemental ition and microstruc- 
ture for materials science, 16:20693 (R;US) 
X-ray production efficiency at 130 A from laser produced pias- 
mas, 16:21878 (R;US) 
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See MESONS 
X-RASERS 
See X-RAY LASERS 
X-RAY DETECTION 
Si(Li) detectors with thin dead layers for low energy x-ray detec- 
tion, 16:21447 (R;US) 
X-RAY DIFFRACTION 
Development of nanovolt-resolution x-ray diffraction using reso- 
nant nuclear scattering, 16:20695 (R;US) 
X-RAY EMISSION ANALYSIS 
The spatial resolution of x-ray microanalysis in thin foils, 
16:21877 (R:US) 
X-RAY EQUIPMENT 
See also X-RAY SOURCES 
X-ray microimaging of elemental composition and microstruc- 
ture for materials science, 16:20692 (R;US) 
X-RAY LASERS 
16:21098 (PA;US) 
Development of small scale soft x-ray lasers, 16:21112 (R;US) 
Overview of the program on soft x-ray lasers and their applica- 
tions at Princeton, 16:21110 (R;US) 
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X-RAY RADIOGRAPHY 
A comparison of a niobium filter (NIOBI-X) with conventional fil- 
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Radiation doses to patients undergoing imaging procedures in 
Manitoba, 16:21673 (IA;CA) 
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X-RAY SOURCES 


X-RAY SOURCES 

Orbits, tunes and chromaticities for the BNL SXLS storage ring, 
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X-ray production efficiency at 130 A from laser produced plas- 
mas, 16:21878 (R;US) 

X-RAY SPECTROMETERS 
X-ray fiducial foils, 16:22300 (R;US) 
X-RAY SPECTROSCOPY 
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experiments in the soil and environmental sciences, 16:21594 
(RA;US) 

X-ray absorption spectroscopy: EXAFS and XANES - A versa- 
tile tool to study the atomic and electronic structure of 
materials, 16:20895 (RA;US) 

XANTHUM GUM 

Retention of an overall system during enhanced oil recovery 
from reservoirs by means of chemical flooding. Final report, 
16:19578 (1;DE;In German) 

XENON COMPLEXES 

Synthesis and properties of group 5 element fluorides, 16:20959 
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tenance work requests, 16:22375 (R;US) 
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Inc., 16:20363 (R;US) 
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A criterion for existence of finite to all orders N-1 SYM theories, 

16:21951 (R;CA) 
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Synergizm and temporal dose distributions, 16:21724 (IA;SU;iIn 
Russian) 
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See EREVAN SYNCHROTRON 
YIELD (BIOLOGICAL) 

See PRODUCTIVITY 
YTTRIUM ALUMINIUM GARNETS 

See ALUMINIUM OXIDES 

YTTRIUM COMPOUNDS 

YTTRIUM COMPLEXES 

Heteronuclear hydroxyl complexing of iron (3) and scandium (3) 
subgroup elements, 16:20944 (IA;SU;In Russian) 

YTTRIUM COMPOUNDS 

See also YTTRIUM OXIDES 

Experimental studies of effect of high current pulse electron and 
carbon ion beams on high temperature Y-Ba-Cu-O, Bi-Ca-Sr- 
Cu-O superconductors, 16:22088 (R;SU;In Russian) 

YTTRIUM OXIDES 

Al sub(2)O sub(3) - ZrO sub(2) - Y sub(2)O sub(3) ceramics is- 
sued from the sol-gel process, 16:20797 (IA;BR) 

Critical currents in proton irradiated YBapCu307_, crystals, 
16:20755 (R;US) 
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Defect clustering and related properties of oxides: Annual tech- 
nical progress report, June 1, 1990—May 31, 1991, 16:20769 - 
(R;US) 

Electrochemical processes at solid electrode-electrolyte-gas in- 
terfaces. 16:20428 (R;US) 

Kosterlitz-Thouless-like behavior over extended ranges 
of temperature and layer thickness in crystalline 
YBa2Cu307_,/PrBazCu307_, superlattices, 16:20829 (R;US) 

Ruddiesden-Popper phases A,,;MnO3,,;: Structures and prop- 
erties, 16:20754 (R;US) 

Specific heat of YBazCu307: Volume fraction of superconduc- 
tivity; parameters characteristic of the “ideal” superconducting 
state, 16:20810 (R;US) 

YUCCA MOUNTAIN 

40Ar/9%Ar jaster fusion and K-Ar ages from Lathrop Wells, 
Nevada, and Cima, California: The age of the latest volcanic 
activity in the Yucca Mountain area, 16:21831 (R;US) 

An electrochemical approach to predicting corrosion perfor- 
mance of container materials (Yucca Mountain Project), 
16:19780 (R;US) 

An evaluation of evidence pertaining to the origin of vein de- 
posits exposed in Trench 14, Nevada Test Site, Nevada, 
16:19710 (R;US) 

Analysis of heat and mass transport processes near an em- 
placed nuclear waste canister: Final report, 16:19774 (R;US) 

Close-range geophotogrammetric mapping of trench walls using 
multi-mode! stereo restitution software, 16:21832 (R;US) 

Critical assessment of seismic and geomechanics literature re- 
lated to a high-level nuclear waste underground repository, 
16:19736 (R;US) 

Flow and transport around a noncontinuous horizontal layer at 
Yucca Mountain, 16:19750 (R;US) 

Gaseous release of carbon-14: Why the high level waste regu- 
lations should be changed, 16:19778 (R;US) 

Information Services Directory, 16:19715 (R;US) 

Major results of gravity and magnetic studies at Yucca Moun- 
tain, Nevada, 16:19709 (R;US) 

Soil survey of Yucca Mountain study area, Nye County, Nevada, 
16:19739 (R;US) 

Using a systems engineering process to develop engineered 
barrier system design concepts, 16:19783 (R;US) 

Yucca Mountain Site Characterization Project Bibliography, 
July-December 1990: An update: Suppiement 2, Addendum 
2, 16:19714 (R;US) 
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Z NEUTRAL BOSONS 

Neutral kaon and lambda production in electron-positron annihi- 
lation at 29 GeV and the Z boson resonance, 16:21906 (R;US) 

The determination of the number of light neutrino species, 
16:21902 (I;NL) 

ZEOLITES 

16:20872 (PA;US) 

Liquid phase methanol LaPorte process development unit: 
Modification, operation, and support studies: Task 3.8, Cata- 
lyst poisons field demonstration, 16:19469 (R;US) 

ZERO POWER REACTORS 
See also LR-0 REACTOR 
ORNL-PCA REACTOR 

Neutron multiplication factor estimation in periodical critical as- 

semblies, 16:20067 (IA;SU;In Russian) 
ZIMBABWE 

A formal approach to analyzing the household-sector fuel transi- 

tion: The case of Zimbabwe, 16:20314 (RA:US) 
ZINC 

Early diagenesis and its influence on the mobility of the trace el- 
ements As, Cd, Co, Cu, Ni, Pb and Zn in sediment and seston 
suspensions, 16:21634 (R;DE;in German) 

Examination of the influences of reduction conditions and 
reaction conditions on activity and selectivity of modified Cu- 
Co-Zn-Al catalysts during the alcohol synthesis, 16:19885 
(R;DE;in German) 





Liquid phase methanol LaPorte process development unit: 
Modification, operation, and support studies: Task 3.8, Cata- 
lyst poisons field demonstration, 16:19469 (R;US) 

Nucleation induced in gahnite-like glasses and xerogels by 
chromium: a study by laser-spectroscopy and scattering tech- 
niques, 16:20853 (IA;BR) 

ZINC 65 

Estimates of Columbia River radionuclide concentrations: Data 
for Phase 1 dose calculations: Hanford Environmental Dose 
Reconstruction Project, 16:21638 (R;US) 

ZINC-BROMINE BATTERIES 

Durability of polymeric materials used in zinc/bromine flow bat- 
teries, 16:20286 (R;US) 

Preparation of ionic membranes for zinc/bromine storage batter- 
ies, 16:20284 (R;US) 

Proof-of-concept zinc/bromine electric vehicle battery, 16:20287 
(R;US) 

ZIRCALOY 2 
Effects of residual stresses on the fracture toughness of 
Zircaloy-2 tubes, 16:20005 (R;US) 
ZIRCONIUM 
16:19593 (PA;US) 
ZIRCONIUM ALLOYS 

Microstructure and hardness of NiAV/Ni2AIX two-phase ordered 

intermetallic alloys, 16:20698 (R;US) 
ZIRCONIUM COMPLEXES 

Extracomplexes of substituted 
16:20954 (IA;SU;In Russian) 

Feasibility study of the preparation of anhydrous fluorozirconates 
of bivalent metals from solutions, 16:20990 (IA;SU;in Russian) 

High-temperature synthesis of zirconium and scandium com- 
plexes, 16:20953 (IA;SU;In Russian) 


metallophthalocyanines, 


ne 


ZIRCONIUM OXIDES 


Synthesis of coordination compounds in molten organic media, 
16:20964 (IA;SU;in Russian) 


ZIRCONIUM COMPOUNDS 
See also ZIRCONIUM OXIDES 
SAXS study of zirconium gel formation, 16:22084 (IA;BR) 
The effect of gel treatment conditions in the crystallinity of layered 
compound zirconium(IV)bis(phosphite), 16:20852 (IA;BR) 


ZIRCONIUM OXIDES 

Al sub(2)O sub(3) - ZrO sub(2) - Y sub(2)O sub(3) ceramics is- 
sued from the sol-gel process, 16:20797 (iA;BR) 

Application of sol-gel process to ZrO sub(2) and fluorine-doped 
ZrO sub(2) coating on steel sheets, 16:20784 (IA;BR) 

Boundary lubrication of ceramic materials by soft metallic coat- 
ing and synthetic oil, 16:20752 (R;US) 

Crystallization of chemical resistant gel-composition in the sys- 
tem SiO sub(2)-TiO sub(2)-ZrO sub(2), 16:22079 (IA;BR) 

Electrochemical processes at solid electrode-electrolyte-gas in- 
terfaces, 16:20428 (R;US) 

Kinetics of sol-gel glass formation in the system SiO sub(2)-TiO 
sub(2)-ZrO sub(2), 16:20854 (IA;BR) 

Preparation and properties of electrically conducting ceramics 
based on zirconium oxide-calcia and yttria oxides, 16:20796 
(IA;BR) 

Sorption features of iridium sulfatocomplexes on hydrated zirco- 
nium dioxide (HZD), 16:20968 (iA;SU;in Russian) 

Zirconium oxide coatings on flat glass by sol-gel route, 
16:20792 (IA;BR) 

ZrO. reinforced-MoSi, matrix composites, 16:20859 (R;US) 
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AC21-85MC22044 


AC21-85MC22130 
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AC21-88MC24221 
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Abstract No. Report No. 


Nevada Univ., Reno, NV (USA). Water Re- 


sources Center 
16:21628 DOE/NV/10384—35 
EG and G Energy Measurements, Inc., 
Las Vegas, NV (USA) 
16:21492 EGG—10617-1127 
16:21494 PATENTS-US—A7420411 
EG and G Energy Measurements, Inc., 
Goleta, CA (USA). Santa Barbara Op- 
erations 
16:19608 EGG—10617-2083 
16:20909 EGG—10617-2097 
16:21653 EGG—10617-2089 
EG and G Energy Measurements, Inc., 
Las Vegas, NV (USA). Remote Sens- 
ing Lab. 
16:19799 EGG-10617-1129 
16:21599 EGG-10617-1128 
Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA) 
16:19748 PATENTS-US—A7460480 
16:20920 PATENTS-US—A7478326 
16:21102 PATENTS-US—A7461964 
16:21488 PATENTS-US—A7461962 
Westinghouse Savannah River Co., 
Aiken, SC (USA) 
16:19788 WSRC-RP-89-978 
16:21648 WSRC-RP-91-17 
Westinghouse Electric Corp., Pittsburgh, 
PA (USA). Bettis Atomic Power Div. 
16:21044 PATENTS-US—A7447470 
Kentucky Univ., Lexington, KY (USA). 
Inst. for Mining and Minerais Research 
16:19654 IMMR-88/101 
Kentucky Univ., Lexington, KY (USA). 
inst. for Mining and Minerals Research 
16:19646 IMMR-88/101 
West Virginia Univ., Morgantown, WV 
(USA). Dept. of Petroleum and Natural 
Gas Engineering 
16:19575 DOE/MC/22044-15 
Membrane Technology and Research, 
Inc., Menlo Park, CA (USA) 
16:19859 DOE/MC/22130-2983 
international Fuel Celis Corp., South 
Windsor, CT (USA) 
16:20422 DOE/MC/25 118-2965 
Caterpillar, inc., San Diego, CA (USA). 
Solar Turbines 
16:19536 DOE/MC/23 166-2970 
Research Triangle Inst., Research Trian- 
gle Park, NC (USA) 
16:19443 DOE/MC/23260-2828 
Kentucky Univ., Lexington, KY (USA). 


Inst. tor Mining and Minerals Research 


16:19647 IMMR-88/101 


international Fuel Celis Corp., South 


Windsor, CT (USA) 
16:20420 
16:20421 


DOE/MC/24221-2881 
DOE/MC/24221-T19 


Virginia Polytechnic Inst. and State Univ., 


Blacksburg, VA (USA) 
16:21484 DOE/MC/25 159-2984 
AMAX Extractive R and D, Inc., Golden, 
CO (USA) 
16:19432 PATENTS-US—A7428682 
PSI Technology Co., Andover, MA (USA) 
16:19553 DOE/PC/90751-T11 
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Virginia Polytechnic Inst. and State Univ., 
Blacksburg, VA (USA). Dept. of Mining 
and Minerals Engineering 

16:19405 CONF-870212-4 
16:19417 DOE/PC/91274-T3 
16:19418 DOE/PC/91274-T4 
16:19419 DOE/PC/91274-T5 
16:19420 DOE/PC/91274-T6 
16:19421 DOE/PC/91274-T7 
16:19422 DOE/PC/91274-T8 
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16:19427 DOE/PC/91274-T13 
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16:19429 DOE/PC/91274-T15 

Thermo Electron Technologies Corp., 
Waltham, MA (USA) 

16:19556 PATENTS-US-—A7430032 

Catholic Univ. of America, Washington, 
DC (USA). Dept. of Mechanical Engi- 
neering 

16:19537 
16:19538 


DOE/PC/79661-T4 
DOE/PC/79661-T5 
16:19539 DOE/PC/79661-T6 
16:19540 DOE/PC/79661-T7 
Catholic Univ. of America, Washington, 
DC (USA). Combustion and Multi- 
phase Flows Lab. 
16:19541 DOE/PC/79661-T8 
STD Research Corp., Arcadia, CA (USA) 
16:20407 STDR-88-27 
16:20408 STDR-88-39 
Little (Arthur D.), Inc., Cambridge, MA 
(USA) 
16:19516 PATENTS-US—A7389471 
Bechtel Corp., Homer City, PA (USA) 
16:19431 PATENTS-US-—A7398576 
OTISCA Industries Ltd., Syracuse, NY 
(USA) 
16:19410 DOE/PC/79880-T8 
Virginia Polytechnic Inst. and State Univ., 
Blacksburg, VA (USA). Dept. of Mining 
and Minerals Engineering 
16:19445 DOE/PC/79892-T5 
16:19446 DOE/PC/79892-T6 
16:19447 DOE/PC/79892-T8 
16:19448 DOE/PC/79892-T9 
16:19449 DOE/PC/79892-T10 
16:19451 DOE/PC/79892-T12 
16:19452 DOE/PC/79892-T13 
16:19453 DOE/PC/79892-T14 
16:19486 DOE/PC/79892-T7 
Virginia Center tor Coal and Minerals 
Processing, Blacksburg, VA (USA) 
16:19450 DOE/PC/79892-T11 
Air Products and Chemicals, inc., Allen- 
town, PA (USA) 
16:19469 DOE/PC/90005-T38 
Mississippi State Univ., MS (USA). Diag- 
nostic Instrumentation and Analysis 
Lab. 
16:20404 DOE/PC/88652-T5 
16:20660 DOE/PC/88652-T2 
Consolidation Coal Co., Library, PA 
(USA). Research and Development 
t 


DOE/PC/88800-37 


Dept. 
16:19457 
Western Research Inst., Laramie, WY 

(USA) 
16:19458 


DOE/PC/88813-T5 
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Abstract No. Report No. 
United Engineers and Constructors, inc., 
Denver, CO (USA). Stearns-Roger Div. 
16:19955 DOE/PC/88852-T3 
institute of Gas Technology, Chicago, IL 
(USA) 
16:19459 DOE/PC/88891-T5 
Johns Hopkins Univ., Baltimore, MD 
(USA) 
16:19569 DOE/BC/14200—4 
Petrolphysics, Inc., San Francisco, CA 
(USA) 
16:19570 DOE/BC/14203—4 
Lawrence Berkeley Lab., CA (USA) 
16:21836 LBL-30298 
United Technologies Research Center, 
East Hartford, CT (USA) 
16:19547 DOE/PC/89759-T5 
United Technologies Corp., East Hart- 
ford, CT (USA). Research Center 
16:19546 DOE/PC/89759-T4 
TECOGEN, inc., Waltham, MA (USA) 
16:19501 DOE/PC/89796—4 
16:19521 DOE/PC/88796—-05 
Research-Cottrell, Inc., Somerville, NJ 
(USA). Environmental Services and 
Technologies Div. 
16:19510 DOE/PC/89807-T3 
16:19550 DOE/PC/89807-T4 
Consolidation Coal Co., Library, PA 
(USA). Research and Development 
Dept. 
16:19468 DOE/PC/89883—16 
Aspen Technology, Inc., Cambridge, MA 
(USA 
16:19412 DOE/PC/89908-TS 
Kentucky Univ., Lexington, KY (USA). 
Research Foundation 
16:19470 DOE/PC/9004S-T2 
Atlantic Research Corp., Alexandria, VA 
(USA) 
16:19551 DOE/PC/90160-T1 
Battelle, Columbus, OH (USA) 
16:19522 DOE/PC/90166-T2 
Virginia Center for Coal and Minerals 
Processing, Blacksburg, VA (USA) 
16:19413 DOE/PC/90174—T1 
Utah Univ., Salt Lake City, UT (USA) 
16:19415 DOE/PC/90178-T2 
Pittsburgh Univ., PA (USA). Dept. of Me- 
chanical Engineering 
16:21485 DOE/PC/90180-T1 
EG and G Rocky Flats, Inc., Golden, CO 
(USA) 
16:20741 RFP—4447 
EG and G Rocky Fiats, inc., Golden, CO 
(USA). Rocky Flats Plant 
16:20740 RFP—4413 
16:20742 RFP—4474 
Washington State Energy Office, 
Olympia, WA (USA) 
16:20434 DOE/BP/23821-3 
USDOE Bonneville Power Administra- 
tion, Portland, OR (USA) 
16:19879 DOE/BP/66089-T 1 
National Center for Atmospheric Re- 
search, Boulder, CO (USA) 
16:21562 DOE/EV/10220-T8 
16:21563 DOE/EV/10220—T10 
Society of Automotive Engineers, Inc., 
Warrendale, PA (USA) 
16:20659 CONF-9010193— 
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AI79-85BP20733 


AI79-86BP60266 


AI79-89BP87300 


AM79-87BP35738 
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AS05-81ER40039 


AS07-801D12769 
AS07-861D12626 
ATO3-89ER40492 


BI79-83BP11631 


BI79-86BP64344 


BI79-87BP25769 


FC01-85CE30839 


FC02-89CH10402 


FC06-87CH10343 


FC07-881D12708 


FC07-881D12790 


FC07-891D12848 


FC07-891D12848 


Abstract No. Report No. 
Jet Propulsion Lab., Pasadena, CA (USA) 
16:20470 DOE/CE/90023-T1 
Naval Research Lab., Washington, DC 
(USA) 
16:22280 NRL/MR-6798 
National Inst. of Standards and 
Technology, Boulder, CO (USA). Ther- 
mophysics Div. 
16:21882 DOE/ER/13992-T1 
Geological Survey, Denver, CO (USA) 
16:19710 CONF-910435-78 
16:21832 CONF-9103172-2 
Geological Survey, Menlo Park, CA (USA) 
16:19709 CONF-910435-71 
16:21831 CONF-910435-73 
Geological Survey, Denver, CO (USA) 
16:19612 DOE/MC/20422-2963 
Geological Survey, Menio Park, CA (USA) 
16:19613 DOE/MC/20422-2968 
National Marine Fisheries Service, Seat- 
tle, WA (USA). Northwest Region 
16:19887 DOE/BP/20733-6 
Forest Service, Wenatchee, WA (USA). 
Wenatchee National Forest 
16:19889 DOE/BP/60266-1 
National Marine Fisheries Service, Port- 
land, OR (USA) 
16:19890 DOE/BP/97300-1 
Ecotope, Inc., Seattle, WA (USA) 
16:20435 DOE/BP/35738-3 
Stantord Linear Accelerator Center, 
Menlo Park, CA (USA) 
16:21343 SLAC-PUB-5542 
Texas A and M Univ., College Station, TX 
(USA) 
16:21896 DOE/ER/40039—47 
Montana State Univ., Bozeman, MT (USA) 
16:21652 DOE/ID/12769—1 
Wisconsin Univ., Madison, Wi (USA) 
16:20775 DOE/ID/12626-T2 
Argonne National Lab., IL (USA) 
16:21913 ANL-HEP-TR-90-86 
idaho Dept. of Fish and Game, Boise, ID 
(USA) 
16:19886 DOE/BP/11631-7 
Washington State Dept. of Wildlife, 
Olympia, WA (USA) 
16:21682 DOE/BP/64344-3 
Oregon Dept. of Fish and Wiildlite, Salem, 
OR (USA) 
16:19888 DOE/BP/357639-2 
Westinghouse Electric Corp., Madison, 
PA (USA). Waste Technoiogy Services 
Div. 
16:20645 DOE/CE/30839-T5 
Council of State Governments, Lombard, 
IL (USA). Midwestern Office 
16:19683 DOE/CH/10402-12 
Virginia Polytechnic Inst. and State Univ., 
Blacksburg, VA (USA). Management 
Systems Labs. 
16:22317 DOE/DP/48058-TS 
Pennsylvania State Univ., University 
Park, PA (USA). Dept. of Mechanical 
Engineering 
16:20474 EGG-M-91071 
Linnhoft March, Inc., Leesburg, VA (USA) 
16:20472 DOE/ID/12790-3 
EG and G idaho, Inc., idaho Falis, ID 
(USA) 


16:20776 EGG-M-91092 
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Abstract No. _ Report No. 
University of Southwestern Louisiana, 
Lafayette, LA (USA) 
16:19930 DOE/ID/12945—1 
Kentucky Univ., Lexington, KY (USA). 
Inst. tor Mining and Minerals Research 
16:19660 IMMR-88/101 
Kentucky Univ., Lexington, KY (USA). 
Inst. tor Mining and Minerals Research 
16:19643 IMMR-88/101 
Kentucky Univ., Lexington, KY (USA). 
Inst. for Mining and Minerals Research 
16:19626 IMMR-88/101 
16:19632 IMMR-88/101 
16:19640 IMMR-88/104 
16:19659 IMMR-88/101 
National Inst. tor Petroleum and Energy 
Research, Bartlesville, OK (USA) 
16:19582 NIPER-495 
16:19583 NIPER-502 
16:19584 NIPER-510 
16:19592 NIPER-520 
Radian Corp., Research Triangle Park, 
NC (USA). Progress Center 
16:19518 DOE/PC/79798-T11 
CQ, Inc., Homer City, PA (USA) 
16:19545 DOE/PC/89663-T2 
National Academy of Sciences, Washing- 
ton, DC (USA) 
16:20359 DOE/ER/10984-T9 
16:20360 DOE/ER/10984—T10 
National Council on Radiation Protection 
and Measurements, Bethesda, MD 
(USA) 
16:19848 DOE/ER/60317-T2 
East-West Center, Honolulu, Hi (USA). 
Resource Systems Inst. 
16:19605 DOEB/IE/10511-T2 
16:20353 DOB/IE/10511-T1 
16:20386 CONF-9102110- 
East-West Center, Honolulu, Hi (USA). 
Resource Systems Inst. 
16:20354 DOE/IE/10521-T6 
16:20379 DOE/IE/10521-T7 
16:20400 DOEB/IE/10521-T8 
Missouri Univ., Rolla, MO (USA) 
16:20897 CONF-890505—1 
Bangor Hydro-Electric, ME (USA) 
16:20642 DOE/CE/28311-T1-Vol.1 
16:20643 DOE/CE/28311-T1-Vol.2 
16:20644 DOE/CE/28311~-T1-Vol.3 
Howard Univ., Washington, DC (USA). 
School of Engineering 
16:20332 DOE/MA/39320-T 1 
Urban Consortium tor Technology initie- 
tives (USA). Energy Task Force 
16:19937 DOE/IR/05106-T149 
16:20438 DOE/IR/05106-T136 
16:20439 DOE/IR/05106-T141 
16:20440 DOE/IR/05106-T143 
16:20441 DOE/IR/05106-T144 
16:20648 DOE/IR/05106-T140 
16:20649 DOE/IR/05106-T148 
16:20650 DOE/IR/05106-T150 
16:20651 DOE/IR/05106-T152 
16:20652 DOE/IR/05106—-T159 
16:20656 DOE/IR/05106—-T146 
16:20657 DOE/IR/05106-T153 
16:20667 DOE/IR/05106-T139 
16:20668 DOE/IR/05106-1147 
Phoenix Public Works Dept., AZ (USA) 
16:20442 DOE/IR/05106-T145 
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FG02-85ER45193 
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FG02-86ER45278 


FG02-86ER53218 


FG02-86E R60487 


FG02-87ER40315 


Abstract No. _—__ Report No. 

San Francisco Public Utilities Commis- 
sion, CA (USA). Bureau of Energy 
Conservation 

16:20646 DOE/IR/05106—-T 134 

Seattle City Office for Long-Range Plan- 
ning, WA (USA) 

16:20647 DOE/IR/05 106—T 138 

Cornell Univ., Ithaca, NY (USA). Dept. of 
Soil, Crop and Atmospheric Sciences 

16:21811 DOE/ER/13214-5 

Northwestern Univ., Evanston, IL (USA) 

16:20769 DOE/ER/45097-6 

Missouri Univ., Rolla, MO (USA). Dept. of 

Physics 
16:22158 DOE/ER/53175-6 
Illinois Univ., Chicago, IL (USA). Dept. of 
Chemical Engineering 
16:21020 DOE/ER/13384—4 
Brandeis Univ., Waltham, MA (USA) 
16:20838 DOE/ER/45193-T6 

Brandeis Univ., Waltham, MA (USA). 

Dept. of Chemistry 
16:20839 DOE/ER/45193-T7 

Michigan State Univ., East Lansing, Ml 
(USA). Dept. of Metallurgy, Mechanics 
and Material Science 

16:20770 DOE/ER/45205-6 
Wisconsin Univ., Madison, Wi (USA) 
16:22159 DOE/ER/53198-163 
16:22239 DOE/ER/53198—171 

Ohio State Univ., Columbus, OH (USA). 
Dept. of Chemistry 

16:20926 DOE/ER/13529-5 

United Technologies Corp., East Hart- 

ford, CT (USA). Research Center 
16:20766 DOE/ER/13560-5 

Oak Ridge National Lab., TN (USA) 

_ 16:20688 CONF-910817-—13-Pt.2 

Kanses State Univ., Manhattan, KS 
(USA). Dept. of Physics 

16:21864 DOE/ER/13596—-T2 

Boston Univ., MA (USA). Dept. of Chem- 

istry 
16:21010 DOE/ER/13603—-4 

Marquette Univ., Milwaukee, WI (USA). 

Dept. of Chemistry 
16:20927 DOE/ER/13619-5 

Arizona Univ., Tucson, AZ (USA). Dept. of 

Biochemistry 
16:19897 DOE/ER/13631-T1 

Stantord Linear Accelerator Center, 
Menlo Park, CA (USA) 

16:21208 SLAC-PUB-5565 

Pennsylvania Univ., Philedelphia, PA 
(USA). Dept. of Materials Science and 
Engineering 

16:20840 DOE/ER/45254-5 

Cornell Univ., Ithaca, NY (USA) 

16:20841 DOE/ER/45278-T1 

Wisconsin Unlv., Madison, Wi (USA). 
Center for Plasma Theory and Com- 
putation 

16:22228 UW-CPTC-—90-8-Rev. 
16:22229 UW-CPTC-91-4 
16:22230 UW-CPTC-91-5 

Cincinnati Univ., OH (USA). Dept. of 

Chemistry 
16:21665 DOE/ER/60487-5 

Carnegie-Melion Univ., Pittsburgh, PA 

(USA) 


16:21917 DOE/ER/40315—183 
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FG02-87ER40346 
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FG02-87ER45328 


FG02-87ER60502 


FG02-87ER60561 


FG02-88CE40875 


FG02-88DP48058 


FG02-88ER13819 


FG02-88ER13864 


FG02-88ER13896 


FG02-88ER13898 


FG02-88ER13913 


FG02-88ER13937 


FG02-88ER13948 


FS02-88ER40389 


FG02-88ER40456 


FG02-88ER45347 


Abstract No. 


Report No. 


European Organization for Nuclear Re- 
search, Geneva (Switzerland) 
16:21898 DOE/ER/40315-181 
Purdue Univ., Lafayette, IN (USA) 
16:21996 DOE/ER/40346—4 
Utah Univ., Salt Lake City, UT (USA). 
Dept. of Materials Science and Engi- 
neering 
16:20773 DOE/ER/45286—4 
Cornell Univ., Ithaca, NY (USA). Dept. of 
Chemistry 
16:20929 DOE/ER/45298-7 
Cornell Univ., ithaca, NY (USA). Dept. of 
Materials Science and Engineering 
16:20705 DOE/ER/45328-5 
Vermont Univ., Burlington, VT (USA) 
16:21700 DOE/ER/60502-5 
Michigan Univ., Ann Arbor, Ml (USA). 
School of Medicine 
16:21 666 DOE/ER/60561-5 
Carnegie Mellon Univ., Pittsburgh, PA 
(USA). Center tor iron and Steel Mak- 
ing Research 
16:20699 DOE/CE/40875-—2 
Virginia Polytechnic Inst. and State Univ., 
Biacksburg, VA (USA) 
16:22314. DOE/DP/48058-T4 
16:22315 DOE/DP/48058-T6 
16:22319 DOE/DP/48058-T14 
16:22377 DOE/DP/48058-T12 
Virginia Polytechnic Inst. and State Univ., 
Blacksburg, VA (USA). Management 
Systems Labs. 
16:19707 CONF-910270-58 
16:20331 DOE/DP/48058-T10 
16:20338 CONF-900977—12 
16:21651 DOE/DP/48058-T13 
16:22316 DOE/DP/48058-T8 
16:22317 DOE/DP/48058-T9 
16:22318 DOE/DP/48058-T11 
16:22376 DOE/DP/48058-T7 
Missouri Univ., Rolla, MO (USA) 
16:20904 DOE/ER/13819—1 
Pittsburgh Univ., PA (USA). Surface Sci- 
ence Center 
16:20928 DOE/ER/13864—4 
Massachusetts Inst. of Tech., Cambridge, 
MA (USA). Dept. of Chemical Engi- 
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Source of 
Availability 


(All-union conference on synergism of action of 
ionizing radiation and other physical and 
chemical factors on biological systems; 
Pushchino (USSR); 18-20 Oct 1988) 

See INIS-SU-252/A 

(17. INS international symposium on nuclear 
physics at intermediate energies; Tokyo 
(Japan); 15-17 Nov 1988) 

See TRI-PP-89-9 

(7. international conference on fracture (ICF-7); 
Houston, TX (USA); 20-24 Mar 1989) 

OSTI; NTIS; GPO Dep. E 1.99: 

(1989 IEEE particle accelerator conference; 
Chicago, IL (USA); 20-23 Mar 1989) 

See TRI-PP-89-13 

See TRI-PP-89-11 

See TRI-PP-89-12 

See TRI-PP-89-14 

See TRI-PP-89-15 

See TRI-PP-89-17 

See TRI-PP-89-18 

See TRI-PP-89-21 

(4. hypercube, concurrent computers and appli- 
cations; Monterey, CA (USA); 6-8 Mar 1989) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Symposium on nuclear dynamics and nuclear 
disassembly; Dallas, TX (USA); 9-14 Apr 
1989) 

See TRI-PP-89-24 

(3. international symposium on pion-nucieon and 
nucleon-nucleon physics; Leningrad (USSR); 
17-22 Apr 1989) 

See TRI-PP-89-22 

(Workshop on intensity frontier physics; Tsukuba 
(Japan); 3-4 Apr 1989) 

See TRI-PP-89-26 

See TRI-PP-89-31 

See TRI-PP-—89-32 

See TRI-PP-89-33 

See TRI-PP-89-29 

See TRI-PP-89-30 

See TRI-PP-89-34 

See TRI-PP-89-28 

(Society of Petroleum Engineers (SPE) Calitor- 
nia regional meeting; Bakersfield, CA (USA); 
5-6 Apr 1989) 

See LBL-26639 

(8. international conference on fundamentals of 
adsorption; Sonthoten (Germany, F.R.); 7-12 
May 1989) 

OSTI; NTIS; GPO Dep. E 1.99: 

(4. workshop on perspectives in nuclear physics 
at intermediate energies; Trieste (Italy); 8-12 
May 1989) 

See CEA-CONF-10351 

(7. annual veterinary medical forum; San Diego, 
CA (USA); 22-28 May 1989) 

See PNL-SA-17044 

(20. ISATA international symposium on automo- 
tive technology and automation; Firenze 
(Italy); Jun 1989) 

See ETDE-IT—91-38 

(NATO advanced research workshop on radia- 
tive corrections: results and perspectives; 
Brighton (UK); 9-14 Jul 1989) 

See CEA-CONF—-10353 

(112. Enrico Fermi summer course: nuclear 
collisions from the mean field into the frag- 
mentation regime; Varenna (Italy); 11-21 Jul 
1989) 

See LPCC—89-05 
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16:21795 
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16:22149 


CONF-891106- 


Source of 
Availability 


Distribution 
Category 


(EWEC '89: European wind energy conference 
and exhibition; Glasgow (UK); 10-13 Jul 
1989) 

See ETDE-IT-91-34 

(9. INFN Eloisatron Project Workshop Higgs 
Particle(s): Physics Issues and Searches in 
High Energy Collisions; ERICE (Italy); 15-26 
Jul 1989) 

See LAPP-TH-272-89 

(5. international workshop on glasses and ce- 
ramics from gels; Rio de Janeiro (Brazil); 
6-10 Aug 1989) 

See INIS-BR-2396 

(International europhysics conference on high- 
energy physics; Madrid (Spain); 6-14 Sep 
1989) 

See CEA-CONF—10352 

(11. international vacuum congress and 7th in- 
ternational conference on solid surfaces; 
Cologne (Germany, F.R.); 25-29 Sep 1989) 

See CEA-CONF—10394 

See CEA-CONF-10395 

(Materials evaluation and inspection: new meth- 
ods, materials and dimensions; Argonne, IL 
(USA); 25-26 Sep 1989) 

See ANL-90/37 

(Workshop on Theoretical and Phenomenologi- 
cal Aspects of Underground Physics (TAUP); 
L'Aquila (Italy); 25-28 Sep 1989) 

See LAPP-EXP-8916 

See LAPP-EXP-9002 

(2. International Workshop on Plasma Edge 
Theory in Fusion Devices; Augustusburg 
(German Democratic Republic); 26-30 Sep 
1989) 

See CEA-CONF—10396 

(international conference on energy alterna- 
tives/risk education; Balatonfuered 
(Hungary); 7-13 Sep 1989) 

See INIS-mf—12839 

(6. annual symposium on improving building 
systems in hot and humid climates; Dallas, 
TX (USA); 3-4 Oct 1989) 

See PNL-SA-17155 

(International symposium on research reactor 
safety, operations and modifications; Chalk 
River (Canada); 23-27 Oct 1989) 

See AECL-9926\(v.1) 

See AECL-9926(v.2) 

See AECL-9926(v.3) 

(14. international conference on infrared and 
millimeter waves; Wuerzburg (Germany, 
F.R.); 2-6 Oct 1989) 

See CEA-CONF—10398 

(Seminar on artificial intelligence in nuclear 
power plants; Helsinki (Finland); 10-12 Oct 
1989) 

See VTT-SYMP-110 

(9. annual conference of the Veterinary Cancer 
Society (VCS); Raleigh, NC (USA); 15-17 
Oct 1989) 

See PNL-SA-17469 

(90. riunione annuale A.E.|; Lecce (Italy); 8 Oct 
1989) 

See ETDE-IT-91-36 

(31. annual meeting of the Division of Plasma 
Physics of the American Physical Society 
(APS); Anaheim, CA (USA); 13-17 Nov 1989) 

See EUR-CEA-FC-1394 


ERA Vol. 16, No. 8 751 





CONF-8911229— 
Report 

Number 
CONF-8911229— 


CONF-8911306— 


CONF-891139-— 


CONF-8912131-— 


CONF-89121 48— 


CONF-900183- 


65 
69 
CONF-9002163— 


2 
CONF-9002185— 


CONF-900295- 


CONF-9003161— 


CONF-9003275— 
1 
CONF-900406- 


79 
CONF-9004189— 


3 
CONF-9004190— 


18 


752 ERA Vol. 16, No. 8 


Abstract 
Number 


16:19666 


16:22155 


16:22156 


16:19973 


16:21915 
16:22027 


16:21548 


16:21446 


16:21681 


16:22279 


16:21294 


16:21892 


16:21928 


16:22028 


16:19958 


16:19773 


16:22369 


16:21313 


Source of GPO Order 
Availability Dep. Number 


(IAEA specialist meeting on plutonium and ura- 
nium recycling; Cadarache (France); 13-16 
Nov 1989) 

See IWGFPT-35 

(International Conference on Plasma Physics; 
New-Delhi, IN (USA); 22-28 Nov 1989) 

See CEA-CONF—10401 

See CEA-CONF—10406 

(Seminar on the Commission contribution to re- 
actor safety research; Varese (Italy); 20-24 
Nov 1989) 

See CEA-CONF—10078 

(8. workshop of the Jacques Cartier Centre: col- 
loquium on weak and electromagnetic 
probes in nuclear physics; Lyon (France); 6- 
8 Dec 1989) 

See CEA-CONF—10354 

See LYCEN-9006 

(1. seminar on trends in aerosol research: New 
technologies and experiments in aerosol 
characterization; Muelheim an der Ruhr 
(Germany, F.R.); 4 Dec 1989) 

OSTI; NTIS (US Sales Only) 

(Rencontres De Moriond '90: new and exotic 
phenomena; Les Arcs (France); 20-27 Jan 
1990) 

See LAPP-EXP-9003 

(Waste management ‘90: working towards a 
cleaner environment: waste processing, 
transportation, storage and disposal, techni- 
cal programs and public education; Tucson, 
AZ (USA); 25 Feb - 1 mar 1990) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(Artificial lite conference; Santa Fe, NM (USA); 
Feb 1990) 

See LA-UR-91-1707 

(Symposium on development of intense pulsed 
particle beams and its applications; Nagoya 
(Japan); 20 Feb 1990) 

See NIFS-PROC-5 

(RCNP cyclotron cascade workshop on polar- 
ized ion sources and gas jets for nuclear 
physics at an intermediate energy; Tsukuba- 
Shi (Japan); 12-17 Feb 1990) 

See KEK-90-15 

(6. winter workshop on nuclear dynamics; Jack- 
son Hole, WY (USA); 17-24 Feb 1990) 

See CEA-CONF—10349 

(25. Rencontres de Moriond on QCD and 
hadronic interactions conference; Les Arcs 
(France); 4-17 Mar 1990) 

See IPNO-TH-9040 

See LYCEN-9016 

(Inquinamento atmosferico: tutela della qualita’ 
dell'aria; Milan (Italy); 12 Mar 1990) 

See ENEL-CRTN-T6~-90-06 

(1. international topical meeting on high-level ra- 
dioactive waste management; Las Vegas, 
NV (USA); 8-12 Apr 1990) 

See UCRL-101877 

(2. international conference for expert systems 
in numerical analysis; West Lafayette, IN 
(USA); 24 Apr 1990) 

See UCRL-JC—103442 

(Conference on computing in high energy 
physics; Santa Fe, NM (USA); 9-13 Apr 1990) 

See LBL-30191 
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(IAEA Specialists’ Meeting on Communication 
and Data Transfer in Nuclear Power Plants 
(NPP); Lyon (France); 24-26 Apr 1990) 

See CEA-CONF-9911 

(Spring School on String Theory and Quantum 
Gravity; Trieste (Italy); 23 Apr - 1 may 1990) 

See CEA-CONF—-10358 

(16. annual Environmental Protection Agency 
(EPA) research symposium; Cincinnati, OH 
(USA); 3-5 Apr 1990) 

See AECL-10174 

(2. meeting on tunnel; Tsukuba (Japan); 24 Apr 
1990) 

See KEK-90-17 

(9. International Conference on Problems in 
Quantum Field Theory; Dubna (USSR); 24- 
28 Apr 1990) 

See CEA-CONF—10252 

(Seminar on Low Temperature Experimental 
Physics; Nara (Japan); 9-10 Apr 1990) 

See CEA-CONF—10355 

(National conference on automation in power 
generation; Bratislava (Czechoslovakia); 10- 
14 Apr 1990) 

See INIS-mf-12842 

(Spring meeting of the Materials Research Soci- 
ety (MRS); San Francisco, CA (USA); 16-21 
Apr 1990) 

See LBL-30482 

(9. plasma surface interactions in controlled fu- 
sion devices conference; Bournemouth (UK); 
20-25 May 1990) 

See EUR-CEA-FC-1396 

(GEOVAL ‘90; Stockholm (Sweden); 14-17 May 
1990) 

See SAND-89-2379 

(7. HMCRI's national RCRA/superfund confer- 
ence and exhibition; St. Louis, MO (USA); 
2-4 May 1990) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 
(3. national thermal spray conference and expo- 
sition; Long Beach, CA (USA); 21-24 May 

1990) 

See SAND-90-0845C 

(Satellite workshop of the 9th PS! conference; 
Cadarache (France); 28-30 May 1990) 

See PPPL-2746 

(17. all-union Chugaey conference on complex 
compound chemistry; Minsk (USSR); 29-31 
May 1990) 

See INIS-SU-253 

(1990 oil heat technology conference and work- 
shop; Upton, NY (USA); 21-22 May 1990) 

See BNL-52284 

(international workshop on relevance realization 
and stability of a cold layer at the plasma 
edge for fusion reactors; Caclarache 
(France); 28-30 May 1990) 

See EUR-CEA-FC—1403 

(17. European Physical Society (EPS) confer- 
ence on controlled fusion and plasma heating; 
Amsterdam (Netherlands); 25-29 Jun 1990) 

See EUR-CEA-FC-1399 

(American Nuclear Society (ANS) annual meet- 
ing; Nashville, TN (USA); 10-14 Jun 1990) 

See Y/DD-456 

(19. power modulator symposium; San Diego, 
CA (USA); Jun 1990) 

See TRI-PP-90-87 
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Source of 
Availability 


(COSPAR plenary conference; The Hague 
(Netherlands); 25 Jun - 6 jul 1990) 

See LBL-30023 

See LBL-30022 

(1. international symposium on measurement 
and control in robotics; Houston, TX (USA); 
20-22 Jun 1990) 

See DOE/ER/14042—1 

(Energy cost avoidance in educational buildings 
conference; Ann Arbor, Mi (USA); 5-6 Jun 
1990) 

See LBL-28792 

(Conference on variability of active galactic nu- 
clei; Heidelberg (Germany, F.R.); Jun 1990) 

See NORDITA-91/9-A(prepr.) 

(31. Institute of Nuclear Materials Management 
(INMM) conference; Los Angeles, CA (USA); 
15-18 Jul 1990) 

See ECN-RX-90-044 

(SPIE conference on mathematical imaging; 
San Diego, CA (USA); Jul 1990) 

See UCRL-JC—105105 

(12. international conference on atomic physics; 
Ann Arbor, Mi (USA); 29 Jul - 3 aug 1990) 

See LBL-30211 

(28. international school of subnuciear physics: 
physics up to 200 TeV; Erice (Italy); 16-24 
Jul 1990) 

See LBL-29739 

(13. international liquid crystal conference; Van- 
couver (Canada); 22-27 Jul 1990) 

See KFKI-1991-07/E 

(Workshop on biological remediation of contami- 
nated sediments with special emphasis on 
the Great Lakes; Manitowoc, WI (USA); 17- 
19 Jul 1990) 

See EGG-M-90290 

(130. international Astronomical Union (IAU) col- 
loquium on the sun and cool stars - activity, 
magnetism, dynamos; Helsinki (Finland); 17- 
21 Jul 1990) 

See NORDITA-91/7-A(prepr.) 

(7. international conference on polarization phe- 
nomena in nuclear physics; Paris (France); 
9-13 Jul 1990) 

See TRI-PP-90-88 

(1. biennial conference on low energy antiproton 
physics; Stockholm (Sweden); 2-6 Jul 1990) 

See DOE/ER/40315—181 

(Workshop on science at the KAON factory; 
Vancouver (Canada); 23-28 Jul 1990) 

See LBL-30494 

(200. American Chemical Society (ACS) national 
meeting; Washington, DC (USA); 26-31 Aug 
1990) 

See LA-UR-91-1018 

(international topical meeting on fast reactor 
safety; Snowbird, UT (USA); 12-16 Aug 1990) 

See CEA-CONF-10475 

(International conference on the chemistry of 
electronic ceramic materials; Grand Teton 
National Park, WY (USA); 16-21 Aug 1990) 

See ANL/CP-72825 

(5. international symposium on solar high- 
temperature technologies; Davos 
(Switzerland); 27-31 Aug 1990) 

See SAND-90-0934C 

See SAND-90-0947C 
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(Characterization of crystalline interfaces by ad- 
vanced electron microscopy; Berkeley, CA 
(USA); 20-24 Aug 1990) 

See LBL-30365 

(Annual meeting of the Geothermal Resources 
Council and international symposium on 
geothermal energy; Kailua Kona, HI (USA); 
20-24 Aug 1990) 

See LBL-28878 

(3. electronic materials and processing congress; 
San Francisco, CA (USA); 20-24 Aug 1990) 

See LBL-29684 

(7. U.S.-Korea workshop on coal utilization tech- 
nology meeting; Pittsburgh, PA (USA); 26-29 
Aug 1990) 

OSTI; NTIS; GPO Dep. E 1.99: DE91012801 MF-108; 

MF-109 

(Symposium on the foundations of modern 
physics; Joensuu (Finland); 13-17 Aug 1990) 

See LBL-29594 

(8. general conference of the European Physical 
Society (EPS): trends in physics; Amsterdam 
(Netherlands); 4-8 Sep 1990) 

See LAL-90-64 

(1990 industrial power conference; St. Louis, 
MO (USA); 30 Sep - 3 oct 1990) 

OSTI; NTIS; GPO Dep. E 1.99: 

(65. Society of Petroleum Engineers (SPE) an- 
nual technical conterence and exhibition; 
New Orleans, LA (USA); 23-26 Sep 1990) 

See LBL-30718 

(Windpower '90; Washington, DC (USA); 25-28 
Sep 1990) 

See SERI/TP-257-3984 

(American Nuclear Society (ANS) topical meet- 
ing on the safety, status and future of 
non-commercial reactors and irradiation facil- 
ities; Boise, ID (USA); 30 Sep - 4 oct 1990) 

See EGG-M-90060 

See EGG-M-90248 

See EGG-M-89532 

See EGG-M-90234 

See EGG-M-90286 

(4. annual Idaho National Engineering Labora- 
tory (INEL) computing symposium; Idaho 
Falls, ID (USA); 18-20 Sep 1990) 

See EGG-M-90420 

(International conference on acid deposition: its 
nature and impacts; Glasgow (UK); 16-21 
Sep 1990) 

OSTI; NTIS; GPO Dep. E 1.99: 

(12. annual international meeting of the Alterna- 
tive Natural Philosophy Association (ANPA); 
Cambridge (UK); 13-16 Sep 1990) 

See SLAC-PUB-5431 

(13. IEEE symposium on fusion energy; 
Knoxville, TN (USA); 3-6 Sep 1990) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Conference on rate processes in dissipative 
systems: 50 years afte? Kramers; Tufting 
(Germany, F.R.); Sep 1990) 

See LBL-29735 

(8. European conference on dynamics of molec- 
ular collisions; Bernkastel-Kues (Germany, 
F.R.); 10-14 Sep 1990) 

See LBL-29938 

(21. annual meeting of the European Society of 
Nuclear Methods in Agriculture; Kosice 
(Czechoslovakia); 3-7 Sep 1990) 

See INIS-mf—12843 
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Availability 


(4. Symposium on Temperature and Thermal 
Measurement in Industry and Science; 
Helsinki (Finland); 17-19 Sep 1990) 

See CEA-CONF—10498 

(Applied superconductivity conference; Aspen, 
CO (USA); 24-28 Sep 1990) 

See LBL-28892 

See BNL-44556 

See LBL-29588 

See LBL-28889 

See LBL-28890 

(2. international conference on power beam 
technology: laser and electronic beam con- 
ference; Stratford-upon-Avon (UK); 23-26 
Sep 1990) 

See ETDE-IT-91-37 

(Spectrum ’90: American Nuclear Society (ANS) 
international meeting on radioactive waste 
technologies, decontamination, and haz- 
ardous wastes; Knoxville, TN (USA); 30 Sep 
- 4 oct 1990) 

OSTI; NTIS; GPO Dep. E 1.99: 
(1990 Advanced Research and Technology De- 
velopment (AR&TD) direct utilization, and 
instrumentation and diagnostics contractors 
review meeting; Pittsburgh, PA (USA); 16-18 

Sep 1990) 

OSTI; NTIS; GPO Dep. E 1.99: 

(9. topical meeting on technology of fusion en- 
ergy; Oak Brook, IL (USA); 7-11 Oct 1990) 

See EGG-M-90205 

See EGG-M-90238 

See UCRL-JC—104397 

(International congress on microbially influenced 
corrosion; Knoxville, TN (USA); 7-12 Oct 
1990) 

OSTI; NTIS; GPO Dep. 

See EGG-M-90113 

(IERE workshop on GIS program; Toronto 
(Canada); 1-3 Oct 1990) 

See ETDE-IT-91-31 

See ETDE-IT-91-32 

See ETDE-IT-91-33 

(18. water reactor safety information meeting; 
Rockville, MD (USA); 22-24 Oct 1990) 

See PNL-SA-18417 

(Annual automotive technology development 
contractors coordination meeting; Dearborn, 
Mi (USA); 22-25 Oct 1990) 

OSTI; NTIS; GPO Dep. 

(Symposium on detector research and develop- 
ment for the Superconducting Super Collider; 
Fort Worth, TX (USA); 15-18 Oct 1990) 

See LBL-30257 

(1990 Institute of Electrical and Electronics Engi- 
neers (IEEE) nuclear science symposium; 
Arlington, VA (USA); 22-27 Oct 1990) 

See LBL-29061 

(international conterence on directions in elec- 
tromagnetic wave modeling; New York City, 
NY (USA); 22-24 Oct 1990) 

See UCRL-JC—104164 

(International collaboration on advanced neutron 
sources (ICANS); Tsukuba (Japan); 21-26 
Oct 1990) 

See BNL-45993 

See TRI-PP-90-92 

See TRI-PP-90-93 

(The role of nuclear weapons in the year 2000; 
San Ramon, CA (USA); 22-24 Oct 1990) 

See UCRL-JC—106901 
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Distribution 
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See UCRL-JC—106498 

See UCRL-JC—1 06361 

(13. international conference on plasma physics 
and controlled nuclear fusion research; 
Washington, DC (USA); 1-6 Oct 1990) 

See EGG-M-90195 

(1990 photovoltaic module reliability workshop; 
Denver, CO (USA); 22-25 Oct 1990) 

See BNL-45907 

(Los Alamos Meson Physics Facility (LAMPF) 
workshop; Los Alamos, NM (USA); 11-13 
Oct 1990) 

See DOE/ER/40315—183 

(1990 workshop on accelerator instrumentation; 
Batavia, IL (USA); 1-4 Oct 1990) 

See LBL-29701 

(U.S.-Japan workshop on nonlinear dynamics 
and particle acceleration; Tsukuba (Japan); 
22-25 Oct 1990) 

See SSCL-344-Rev. 

(Harmonisation of testing practice for high tem- 
perature materials; Ispra (Italy); 18-19 Oct 
1990) 


See NASA-TM-103675 

(16. U.S. nuclear data network meeting; Idaho 
Falls, ID (USA); 3-4 Oct 1990) 

See BNL-NCS—45989 

(10. international acoustic emission symposium; 
Sendai (Japan); 22-25 Oct 1990) 

See RFP-4413 

(Institute of Electrical and Electronics Engineers 
(IEEE) industry applications society conter- 
ence; Seattle, WA (USA); 7-12 Oct 1990) 

See LBL-28431 

(1990 conference on biomass for utility applica- 
tions; Tampa, FL (USA); 23-25 Oct 1990) 

OSTI; NTIS; GPO Dep. E 1.99: 

(6. seminar on software development in nuclear 
energy research; Tokai (Japan); 31 Oct - 1 
nov 1990) 

See JAERI-M-91-015 

(6. World congress on finite element methods; 
Banff (Canada); 1-5 Oct 1990) 

See ECN-RX-90-004 

(National seminar ANAL '90; Stary Smokovec 
(Czechoslovakia); 25-26 Oct 1990) 

See INIS-mf-12846 

(1. Meeting of the Nuclear Energy Agency (NEA) 
coordinating group on site evaluation and de- 
sign of experiments for radioactive waste 
disposal; Paris (France); 25-26 Oct 1990) 

See ECN-RX-90-054 

(2. nuclear simulation symposium and mathe- 
matical modeling workshop; Schliersee 
(Germany, F.R.); 22-24 Oct 1990) 

See EGG-M-90051 

(Fall meeting of the Materials Research Society 
(MRS); Boston, MA (USA); 24 Nov - 1 dec 
1990) 

See ANL/CP-70929 

See LBL-29044 

See PNL-SA-18812 

See UCRL-JC—104530 

(32. annual meeting of the American Physical 
Society - Division of Plasma Physics 
(APS/DPP); Cincinnati, OH (USA); 12-16 
Nov 1990) 

See PPPL-2756 
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Source of 
Availability 


(10. international workshop on electron cyclotron 
resonance ion sources (ECRIS); Knoxville, 
TN (USA); 1-2 Nov 1990) 

See LBL-30523 

(Supernova watch workshop; Los Angeles, CA 
(USA); 26 Nov - 1 dec 1990) 

See LBL-30591 

(Indirect liquefaction contractors review; Pitts- 
burgh, PA (USA); 5-8 Nov 1990) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Expert systems analysis meeting; Los Angeles, 
CA (USA); 8 Nov 1990) 

See EGG-M-90391 

(8. Magdeburg seminar on prevention of water 
pollution - the pollution of the river Elbe; 
Magdeburg (Germany, F.R.); 28-30 Nov 
1990) 

See GKSS—90/E/43 

(International conference on trends in astroparti- 
cle physics; Santa Monica, CA (USA); 26 
Nov - 1 dec 1990) 

See LBL-29990 

(American Institute of Chemical Engineers 
(AIChE) fall annual meeting; Chicago, IL 
(USA); 11-16 Nov 1990) 

OSTI; NTIS; GPO Dep. E 1.99: 

(8. international symposium on superconductiv- 
ity; Sendai (Japan); 6-9 Nov 1990) 

See LBL-29794 

(ASTM symposium on the cyclic deformation, 
fracture, and nondestructive evaluation of 
advanced materials; San Antonio, TX (USA); 
12 Nov 1990) 

OSTI; NTIS; GPO Dep. E 1.99: 

(American Society of Mechanical Engineers 
(ASME) winter annual meeting; Dallas, TX 
(USA); 25-30 Nov 1990) 

See EGG-M-90329 

(international symposium on heavy ion inertial 
fusion; Monterey, CA (USA); 3-6 Dec 1990) 

See UCRL-JC—104973 

See UCRL-JC—104980 

See UCRL-JC—105806 

(Electric Power Research Institute (EPRI) work- 
shop on applications of chaos; San 
Francisco, CA (USA); Dec 1990) 

See LA-UR-91-1637 

(international conference on lasers ‘91; San 
Diego, CA (USA); 3-7 Dec 1990) 

See LA-UR-91-1077 

(8. international conference on system simulation 
in buildings; Liege (Belgium); 3-5 Dec 1990) 

See LBL-29419 

(Miami North Atlantic Treaty Organization 
(NATO) ARW conference on quantum field 
theory, statistical mechanics, quantum 
groups and topology; Coral Gables, FL 
(USA); 11 Jan 1991) 

See ANL-HEP-CP-91-28 

(OE/LASE '91: 4th Society of Photo-Optical In- 
strumentation Engineers (SPIE) international 
symposium; Los Angeles, CA (USA); 20-25 
Jan 1991) 

See UCRL-JC—106786 

See ANL/CP-73085 

See UCRL-JC—106269 

(Society for Computer Simulation western multi- 
conference; Anaheim, CA (USA); 23-25 Jan 
1991) 

See ANL/CP-71008 
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Availability 


(Electronic structure and mechanisms for high 
temperature superconductivity; Coral Gables, 
FL (USA); 3-9 Jan 1991) 


OSTI; NTIS; GPO Dep. E 1.99: 


(15. annual conference on composites and ad- 
vanced ceramics; Cocoa Beach, FL (USA); 
13-16 Jan 1991) 

See LA-UR-91-1642 

(9. international ash use symposium; Orlando, 
FL (USA); 22-25 Jan 1991) 

See IS-M-664 

(Workshop on electronic structures and 
mechanisms tor high temperature supercon- 
ductivity; Miami, FL (USA); 3-9 Jan 1991) 

See LBL-30435 

See ANL/CP-73103 

(12. winter meeting on low temperature physics; 
Cuernavaca (Mexico); 13-16 Jan 1991) 

See ANL/CP-72968 

(The Asian Testing Electromagnetics Analysis 
Methods (TEAM) workshop and international 
seminar on computational applied electro- 
magnetics; Sendai (Japan); 28 Jan - 4 feb 
1991) 

See ANL/CP-72990 

(Annual meeting and exhibition of the Minerals, 
Metals and Materials Society (TMS); New 
Orleans, LA (USA); 17-21 Feb 1991) 

See LBL-30421 

See EGG-M-90504 

(American Institute of Mining Engineers (AIME) 
meeting; New Orleans, LA (USA); 17-21 Feb 
1991) 

See EGG-M-91092 

(1991 annual congress of the Society of Auto- 
motive Engineers (SAE); Detroit, Mi (USA); 
26-27 Feb 1991) 

See LBL-30021 

(Air Force high energy density materials con- 
tractors conference; Albuquerque, NM 
(USA); 24-27 Feb 1991) 

See UCRL-JC—106508 

(Energy and environment in the Asia-Pacific 
region: planning for an uncertain future; Hon- 
olulu, Hi (USA); 13-15 Feb 1991) 


OSTI; NTIS; GPO Dep. E 1.99: 


(Magnetohydrodynamic (MHD) contractors re- 
view meeting; Pittsburgh, PA (USA); 19-21 
Feb 1991) 


OSTI; NTiS; GPO Dep. E 1.99: 


(6. waste reduction workshop: Atlanta, GA 
(USA); 6-7 Feb 1991) 

See DOE/HWP-108 

(22. Southeastern conference on combinatorics, 
graph theory and computing; Baton Rouge, 
LA (USA); 11-15 Feb 1991) 

See SAND-91-0217C 

(Workshop on neural networks: aca- 
demic/industriay/NASAV/defense; Auburn, AL 
(USA); 11-13 Feb 1991) 

See UCRL-JC—105362 

(6. Lake Louise winter institute (LLWI-6): topical 
workshop on particle physics - the factory 
era; Lake Louise (Canada); 17-22 Feb 1991) 

See SLAC-PUB-5529 

(International conference on research trends in 
inertial confinement fusion; La Jolla, CA 
(USA); 4-6 Feb 1991) 

See UCRL-JC—106271 
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(1991 American Nuclear Society (ANS) meeting; 
Albuquerque, NM (USA); 24-28 Feb 1991) 

See SAND-91-0194 

(Waste management '91; Tucson, AZ (USA); 24- 
28 Feb 1991) 

See DOE/WIPP-90-038C 

See DOE/WIPP-90-030C 

See DOE/WIPP-90-040C 

See DOE/WIPP-90-055C 

See DOE/WIPP-90-023C 

OSTI; NTIS; GPO Dep. E 1.99: 

See EGG-M-91067 

See EGG-M-90450 

See UCRL-JC—107190 

(5. international conference on ultrastructure 
processing of ceramics, glasses, composites 
and advanced optical materials; Orlando, FL 
(USA); 17-21 Feb 1991) 

See SAND-—90-2634C 

(Western regional meeting and exhibition of the 
Society of Petroleum Engineers (SPE); Long 
Beach, CA (USA); 20-22 Mar 1991) 

See LBL-30173 

(9. geothermal program review: the geothermal 
partnership—industry, utilities and govern- 
ment meeting the challenges of the 90's; 
San Francisco, CA (USA); 19-21 Mar 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(SOLTECH '91 conference; Burlingame, CA 
(USA); 26-29 Mar 1991) 

See SERI/CP-250-4254-Vol.1 

See SERVCP-250-4254-Vol.2 

(26. Moriond meeting on high energy hadronic 
interactions; Les Arcs (France); 17-23 Mar 
1991) 

See FNAL/C-91/112 

See FNAL/C—138-E 

(Joint Army/Navy/NASA/Air Force (JANNAF) 
propulsion systems hazards subcommittee 
meeting; Albuquerque, NM (USA); 18-22 Mar 
1991) 

See SAND-90-3015C 

(Lunar and planetary science conference; Hous- 
ton, TX (USA); 18-22 Mar 1991) 

See SAND-91-0563C 

See UCRL-JC—106553 

(8. US/Mexico atomic and molecular physics 
workshop; Mexico City (Mexico); 13-16 Mar 
1991) 

See LBL-30582 

See UCRL-JC—107202 

(1. European powder diffraction conference; Mu- 
nich (Germany, F.R.); 14-16 Mar 1991) 

See BNL-46082 

(1991 incineration conference; Knoxville, TN 
(USA); 13-17 Mar 1991) 

See UCRL-JC—106163 

(21. astrotech optics conference; Pasadena, CA 
(USA); 3-8 Mar 1991) 

See UCRL-JC—-107132 

(1991 ACSM/ASPRS (American Society for 
Photogrammetry and Remote Sensing) an- 
nual conference; Baltimore, MD (USA); 
25-29 Mar 1991) 

See SLAC-PUB-5506 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Rencontres de physiques de la Valle d'Aosta; 
La Thuile (Italy); 4-9 Mar 1991) 

See LBL-30635 
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(1991 Polychlorinated Bephenyl (PCB) forum; 
Houston, TX (USA); 25-26 Mar 1991) 

See EGG-M-91215 

(1991 simulants workshop; Edgewood, MD 
(USA); 4-7 Mar 1991) 

See PNL-SA-19465 

(5. Society for Industrial and Applied Mathemat- 
ics (SIAM) conference; Houston, TX (USA); 
22-25 Mar 1991) 

OSTI; NTIS; GPO Dep. E 1.99: DE91012948 

(3. annual international industrial symposium on 
the super collider (IISSC); Atlanta, GA 
(USA); 13-15 Mar 1991) 

See LBL-30403 

See ANL-HEP-CP-91-18 

See FNAL-TM—1727 

See SSCL-394 

See SSCL-365 

See SSCL-363 

See SSCL-361 

See SSCL-360 

See SSCL-386 

See SSCL-383 

See SSCL-382 

See SSCL-381 

See SSCL-380 
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See SSCL-367 

See SSCL-366 
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See LBL-29596 

See SLAC-PUB-5518 

See SSCL-378 

(Conterence on computing in high energy 
physics; Tsukuba (Japan); 11-15 Mar 1991) 

See LBL-30425 

See LBL-30410 

See LBL-30411 

(American Society for Nondestructive Testing 
spring conference; Oakland, CA (USA); 18- 
22 Mar 1991) 

See UCRL-JC—104111 

(201. American Chemical Society (ACS) national 
meeting; Atlanta, GA (USA); 14-19 Apr 1991) 

See UCRL-JC—107053 

OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91012058 

See PNL-SA-19277 

See PNL-SA-19111 

(Spring meeting of the Materials Research Soci- 
ety (MRS); Anaheim, CA (USA); 29 Apr - 3 
may 1991) 

See SAND-90-3033C 

See LBL-30632 

See ANL/CP-—71865 

See SAND-90-3023C 

See PNL-SA-19094 

See LA-UR-91-1734 

See SAND-90-3007C 

(53. annual American power conference; 
Chicago, IL (USA); 29 Apr - 1 may 1991) 

See PNL-SA-19231 

(ASTM symposium on nondestructive testing 
standards; Gaithersburg, MD (USA); 8-11 
Apr 1991) 

See PNL-SA-18369 
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Availability 


(international symposium on radon and radon 
reduction technology; Philadelphia, PA 
(USA); 2-5 Apr 1991) 

See PNL-SA-18792 

(9. symposium on the training of nuclear facility 
personnel; Denver, CO (USA); 14-18 Apr 
1991) 

See EGG-M-91221 

(international topical meeting on advances in 
mathematics, computation and reactor 
physics; Pittsburgh, PA (USA); 28 Apr - 2 
may 1991) 

OSTI; NTIS; INIS; GPO Dep. 

See EGG-M-90383 

(16. annual conference of the National Associa- 
tion of Environmental Professionals; 
Baltimore, MD (USA); 28 Apr - 1 may 1991) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(6. distributed memory computing conference; 
Portland, OR (USA); 28 Apr - 2 may 1991) 

See PNL-SA-18917 

OSTI; NTIS; GPO Dep. 

(International seminar on the management of 
spent nuclear fuel; London (UK); 29-30 Apr 
1991) 

See PNL-SA-19327 

(Conference on short-wavelength coherent radi- 
ation: generation and application; Monterey, 
CA (USA); 4-10 Apr 1991) 

See UCRL-JC—105736 

See LA-UR-91-1526 

(Demand-side management (DSM) and the 
global environment conference; Arlington, VA 
(USA); 22-23 Apr 1991) 

See PNL-SA-18598 

(international conference on metallurgical coat- 
ings and thin films; San Diego, CA (USA); 
22-26 Apr 1991) 

See UCRL-JC—1 06567 

(South ‘91: hazardous waste, hazardous materi- 
als/hazardous materials control 
(HWHM/HMC) conference; Houston, TX 
(USA); 24-26 Apr 1991) 

See PNL-SA-18454 

(HASRD workshop on laser ablation: mecha- 
nisms and application; Oak Ridge, TN 
(USA); 8-10 Apr 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Workshop on application of synchrotron radia- 
tion to chemical engineering science; 
Argonne, IL (USA); 22-23 Apr 1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Soft-x-ray projection lithography topical meet- 
ing; Monterey, CA (USA); 10-12 Apr 1991) 
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(American Society for Precision Engineering 
(ASPE) conference; Tucson, AZ (USA); 15- 
18 Apr 1991) 

See UCRL-JC—1 06852 

(2. annual meeting on advanced computing and 
information technologies for the social sci- 
ences; Athens, GA (USA); 9 Apr 1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(international Atomic Energy Agency (IAEA) 
technical committee meeting on drivers for 
inertial confinement fusion (ICF); Osaka 
(Japan); 15-19 Apr 1991) 

See LA-UR-91-1210 
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(HAZMACON ‘91; Santa Clara, CA (USA); 16- 

18 Apr 1991) 


See PNL-SA-18804 

(International topical conference on methods and 
applications of radioanalytical chemistry I! 
(MARC-2); Kona, Hi (USA); 21-27 Apr 1991) 

See PNL-SA-18863 

See PNL-SA-18699 

See PNL-SA—18693 

(14. meeting of the Liquid Metal Boiling Working 
Group (LMBWG); Brasimone (italy); 16-18 
Apr 1991) 

See ANL/CP--72421 

(24. oil shale symposium; Golden, CO (USA); 
23-24 Apr 1991) 

See SAND-91-0107C 

(International conference on metallurgical coat- 
ings and thin films (ICMCTF); Waldorf, MD 
(USA); 22-26 Apr 1991) 

See UCRL-JC—106571 

See UCRL-JC—105704 

(4. joint service test technology symposium 
(TTS); Laurel, MD (USA); 8-11 Apr 1991) 

See LA-UR-—91-1117 

(Superconductivity applications for infrared and 
microwave devices || conference; Orlando, 
FL (USA); 1-5 Apr 1991) 

See LBL-30573 

See LA-UR-91-1329 

(Symposium on point defects and related prop- 
erties of ceramics; Cincinnati, OH (USA); 29 
Apr - 2 may 1991) 

See LA-UR-91-1286 

(3. Woodward conference; San Jose, CA (USA); 
Apr 1991) 

See LA-UR-91-1245 

(Geological Society of America meeting: Rocky 
Mountain section; Albuquerque, NM (USA); 
21-24 Apr 1991) 

See SAND-90-3164C 

(11. international conference on fluidized bed 
combustion; Montreal! (Canada); 21-24 Apr 
1991) 

See ANL/CP-70864 

(21. annual anomalous absorption conference; 
Banff (Canada); 15-19 Apr 1991) 

See UCRL-JC—104372-R1 
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ular physics; Cocoyoc (Mexico); 13-16 Apr 
1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91011369 MF-411 

(Optical Society of America (OSA) integrated 
photonic research/gradient index optic sys- 
tem (IPR/GIOS) workshop; Monterey, CA 
(USA); 7-11 Apr 1991) 

See UCRL-JC—106863 

(Environment Canada workshop on Canadian 
requirements for The Center for Accelerator 
Mass Spectrometry (AMS): Burlington, On- 
tario (Canada); 15-16 Apr 1991) 

See UCRL-JC—107116 

(18. annual national conference of the National 
Organization of Black Chemists and Chemi- 
cal Engineers (NOBCChE); Washington, DC 
(USA); 1-5 Apr 1991) 

See ANL/CP-72942 

(Applications of photon-in photon-out spec- 
troscopy with third-generation synchrotron 
radiation sources meeting; Washington, DC 
(USA); 25 Apr 1991) 

OSTI; NTIS; GPO Dep. E 1.99: DE91012221 MF-404 
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CONF-9104249- 


Report 
Number 


CONF-9104249- 


1 
CONF-9104252- 


1 
CONF-9104254— 


1 
CONF-9104255— 


1 
CONF-9104256— 


1 
CONF-9104257- 


1 
CONF-9104258— 


1 
CONF-9104259- 

1 
CONF-9104260- 


1 
CONF-9104261- 


1 
2 
CONF-9104262- 


1 
CONF-9104264— 


1 
CONF-910430~ 


10 
11 
CONF-910432- 


1 
CONF-910434— 
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16:21406 


16:21806 


16:21610 


16:22388 


16:19754 


16:21641 


16:21410 


16:19972 


16:19765 


16:19760 
16:19759 


16:22101 


16:21500 


16:20758 
16:20822 
16:22288 
16:19764 
16:22287 
16:19761 
16:20759 
16:20808 
16:20809 


16:21839 


16:21830 
16:21577 
16:19825 
16:22329 


Source of 
Availability 


(Workshop on detector and event simulation in 
high energy physics; Amsterdam (Nether- 
lands); 8-12 Apr 1991) 

See ANL/CP-73070 

(Inhalation Toxicology Research (ITR) meeting; 
Albuquerque, NM (USA); 19 Apr 1991) 

See PNL-SA-19398 

(5. symposium on issues and technology in the 
management of impacted wildlife; Snow- 
mass, CO (USA); 8-10 Apr 1991) 

See PNL-SA-19223 

(National technical information service Japanese 
Information Center of Science and Technol- 
ogy conference; Washington, DC (USA); 2 
Apr 1991) 

See PNL-SA-19338 

(Symposium on nuclear waste management; 
Cincinnati, OH (USA); 28 Apr - 2 may 1991) 

See PNL-SA-18807 

(Calitornia Coastal Commission meeting (CCC); 
Santa Barbara, CA (USA); 8-9 Apr 1991) 

See PNL-SA-19325 

(Workshop on undergraduate and graduate edu- 
cation in computational science; Baton 
Rouge, LA (USA); 29-30 Apr 1991) 

OSTI; NTIS; GPO Dep. 

(Corrosion ‘91; Cincinnati, OH (USA); Apr 1991) 

See PNL-SA-18771 

(International Atomic Energy Agency (IAEA) ad- 
visory group meeting on strategies, options, 
and trends in spent fuel management; Vi- 
enna (Austria); 15-18 Apr 1991) 

See PNL-SA-19567 

(5. international symposium on ceramics in nu- 
clear and hazardous waste management; 
Cincinnati, OH (USA); 29 Apr - 3 may 1991) 

See PNL-SA-18960 

See PNL-SA-18934 

(North Atlantic Treaty Organization (NATO) ad- 
vanced research workshop on cluster models 
for surface and bulk phenomena; Sicily 
(italy); 19-26 Apr 1991) 

See LA-UR-91-1517 

(Combat vehicle survivability symposium; 
Gaithersburg, MD (USA); 14-17 Apr 1991) 

See UCRL-JC—107276 

(93. annual meeting and exposition of the Amer- 
ican Ceramic Society (ACerS); Cincinnati, 
OH (USA); 28 Apr - 2 may 1991) 

OST; NTIS; GPO Dep. 

See SAND-91-0951C 

See PNL-SA-19030 

See PNL-SA-19458 

See PNL-SA-19029 

See PNL-SA-18968 

OSTI; NTIS; GPO Dep. 

See LA-UR-91-1559 

See LA-UR-91-1560 

(8. thematic conference on geologic remote 
sensing: exploration, engineering and envi- 
ronment; Denver, CO (USA); 29 Apr - 2 may 
1991) 

See PNL-SA-18442 

(3. topical meeting on emergency preparedness 
and response; Chicago, IL (USA); 16-19 Apr 
1991) 

See PNL-SA-18686 

See PNL-SA-18690 

See PNL-SA-18688 

See PNL-SA-18687 


DE91012960 


DE91012219 MF-332 


-DE91012955 MF-332 





CONF-910505- 








Number 


CONF-910435- 


71 
72 
73 
78 
79 
80 
81 
82 
83 
ches 
86 
87 
88 
89 
CONF-910450- 


11 
12 
CONF-910456- 


CONF-910503— 


100 
101 
102 
103 
104 
105 


107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 


Abstract 
Number 


16:19709 
16:19779 
16:21831 
16:19710 
16:19711 
16:19750 
16:19758 
16:19762 
16:19752 
16:19751 
16:19777 
16:19780 
16:19778 
16:19749 


16:21478 
16:21477 
16:21492 


16:20268 


16:22022 
16:21988 
16:22003 
16:21989 
16:21990 
16:21994 
16:22043 
16:19734 
16:22025 
16:20066 
16:22024 


16:21198 
16:21312 
16:21403 
16:21328 
16:21208 
16:21193 
16:21298 
16:21 187 
16:21300 
16:21307 
16:21295 
16:21231 
16:21296 
16:21203 
16:21404 
16:21348 
16:21342 
16:21339 
16:21197 
16:21192 
16:21333 
16:21234 
16:21154 
16:21229 
16:21125 
16:21233 


Source of GPO Order Distribution 
Availability Dep. Number Category 


(2. annual American Nuclear Society (ANS) in- 
ternational high level radioactive waste 
management conference; Las Vegas, NV 
(USA); 28 Apr - 3 may 1991) 

OSTI; NTIS; INIS; GPO Dep. 

See UCRL-JC—104931 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

See PNL-SA-18658 

See PNL-SA-18929 

See PNL-SA-19033 

See PNL-SA-18765 

See PNL-SA-18764 

See UCRL-JC—104754 

See UCRL-JC—104949 

See UCRL-JC—104763 

See PNL-SA-18508 

(SPIE international symposium on optical engi- 
neering and photonics in aerospace sensing; 
Orlando, FL (USA); 1-5 Apr 1991) 

See UCRL-JC—107052 

See UCRL-JC—105345 

See EGG—10617-1127 

(SEE/AIAA meeting: power from space; Paris 
(France); 1-13 Apr 1991) 

See PNL-SA-18750 

(international conference on nuclear data for sci- 
ence and technology; Juelich (Germany, 
F.R.); 13-17 May 1991) 

See LA-UR-91-1424 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

See LA-UR-91-1788 

See LA-UR-91-1585 

See LA-UR-91-1662 

See ANL/CP-71459 

See LA-UR-91-1516 

(1991 Institute of Electrical and Electronics Engi- 
neers (IEEE) particle accelerator conterence 
(PAC); San Francisco, CA (USA); 6-9 May 
1991) 

See SLAC-PUB-5514 

See LBL-29961 

See SLAC-PUB-5538 

See SLAC-PUB-5489 

See SLAC-PUB-5565 

See SLAC-PUB-5466 

See LA-UR-91-1455 

See LA-UR-91-1462 

See LA-UR-91-1459 

See LA-UR-91-1650 

See LA-UR-91-1433 

See FNAL/C-91/122 

See LA-UR-91-1434 

See SLAC-PUB-5549 

See SLAC-PUB-5548 

See SLAC-PUB-5559 

See SLAC-PUB-5541 

See SLAC-PUB-5526 

See SLAC-PUB-5512 

See SLAC-PUB-5465 

See SLAC-PUB-5508 

See FNAL/C-91/130 

See FNAL/C-91/119 

See FNAL/C-91/118 

See FNAL/C-91/116 

See FNAL/C-91/129 


—s 


DE91011941 MF-814 


DE91011940 MF-814 
DE91011935 MF-814 
DE91012504 


mmm im 


88s 8 


DE91012055 MF-413 
DE91012053 MF-413 
DE91012066 MF-413 
DE91012225 MF-413 
DE91012226 MF-413 


mmmmimn 
883338 
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CONF-910505- 


Report Abstract Source of 
Number Number Availability 


127 16:21232 See FNAL/C—91/125 
129 16:21305 See LA-UR-91-1467 
130 16:21306 See LA-UR-91-1576 
131 16:21186 See LA-UR—91-1419 
132 16:21374 See SSCL-435 

134 16:21224 See BNL-45426 

135 16:21151 See BNL-45451 

136 16:21223 See BNL—45409 

137 16:21222 See BNL-45387 

138 16:21150 See BNL-45449 

141 16:21216 See SSCL-447 

143 16:21373 See SSCL-419 

144 16:21372 See SSCL-416 

145 16:21215 See SSCL-399 
146-Rev. 16:21351 See SSCL-310-Rev. 
148 16:21137 See LA-UR-91-1463 
149 16:21299 See LA-UR-91-1458 
150 16:21302 See LA-UR-91-1461 
151 16:21301 See LA-UR-—91-1460 
152 16:21303 See LA-UR-91-1464 
155 16:21139 See LA-UR-—91-1558 
156 16:21304 See LA-UR-—91-1465 
157 16:21138 See LA-UR-91-1476 
158 16:21297 See LA-UR—91-1447 
161 16:21209 See SLAC-PUB-5568 
163 16:21194 See SLAC-PUB-5485 
164 16:21152 See BNL-46177 

167 16:21389 See BNL-46184 

168 16:21121 See BNL-46185 

169 16:21387 See UCRL-JC—105559 
170 16:21219 See UCRL-JC—105597 
178 16:21388 See UCRL-JC—105585 
179 16:22299 See UCRL-JC—105483 
180 16:21225 See BNL-~45450 

199 16:21314 See LBL-30204 

200 16:21399 See LA-UR-91-1502 
223 16:21376 See SSCL-468 

234 16:21122 See BNL—46186 

272 16:21375 See SSCL-466 

273 16:21230 See FNAL/C—91/121 
281 16:21120 See BNL-45525 

290 16:21155 See FNAL/C~91/133 
292 16:21311 See LBL-29909 

298 16:21310 See LBL-29907 

56 16:22293 See SAND-91-0102C 
57 16:21153 | OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91012237 
58 16:21324 See SLAC-PUB-5469 
59 16:21323 See SLAC-PUB-5464 
60 16:21322 See SLAC-PUB-5463 
61 16:21190 See SLAC-PUB-5456 
62 16:21189 See SLAC-PUB-5455 
63 16:21331 See SLAC-PUB-5503 
64 16:21330 See SLAC-PUB-5501 
65 16:21329 See SLAC-PUB-5500 
66 16:21196 See SLAC-PUB-5498 
67 16:21327 See SLAC-PUB-5488 
68 16:21402 See SLAC-PUB-5515 
69 16:21195 See SLAC-PUB-5486 
70 16:21325 See SLAC-PUB-5470 
71 16:21401 See SLAC-PUB-5478 
72 16:21326 See SLAC-PUB-5480 
73 16:21220 See ANL/CP-72009 
74 16:21336 See SLAC-PUB-5516 
75 16:21199 See SLAC-PUB~-5517 
76 16:213837 See SLAC-PUB-5523 
a 16:21338 See SLAC-PUB-5525 
78 16:21340 See SLAC-PUB-5528 
79 16:21341 See SLAC-PUB-5530 
80 16:21200 See SLAC-PUB-5532 
81 16:21201 See SLAC-PUB-5539 
82 16:21202 See SLAC-PUB-5540 
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83 
34 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
CONF-9105106— 


2 

3 
CONF-9105116—- 

1 


2 
CONF-9105118— 

1 
CONF-9105126— 


4 
CONF-9105130— 


1 
4 
CONF-9105135— 


3 
CONF-9105144— 


2 
CONF-9105151-— 


1 
CONF-9105166— 


2 
3 
4 


5 
CONF-9105167-— 
1 


2 
CONF-9105172- 


1 
CONF-9105174— 


Abstract 
Number 


16:21344 
16:21346 
16:21347 
16:21204 
16:21205 
16:21206 
16:21321 
16:21319 
16:21335 
16:21334 
16:21457 
16:21191 
16:21320 
16:21207 
16:21345 
16:21343 
16:21141 


16:21941 


16:22023 © 


16:21054 
16:21033 


16:21456 


16:22364 


16:20694 
16:21014 


16:21114 


16:22035 


16:20762 


16:19781 


16:20891 


16:20886 
16:21461 


16:22331 
16:22322 


16:21226 


CONF-9105174- 


Source of 
Availability 


= . 
Category 


See SLAC-PUB-5543 

See SLAC-PUB-5546 

See SLAC-PUB-5552 

See SLAC-PUB-5553 

See SLAC-PUB-5554 

See SLAC-PUB-5557 

See SLAC-PUB-5454 

See SLAC-PUB-5451 

See SLAC-PUB-5513 

See SLAC-PUB-5511 

See SLAC-PUB-5471 

See SLAC-PUB-5458 

See SLAC-PUB-5453 

See SLAC-PUB-5560 

See SLAC-PUB-5544 

See SLAC-PUB-5542 

See SLAC-PUB-5537 

(4. conference on the intersections between par- 
ticle and nuclear physics; Tucson, AZ (USA); 
23-29 May 1991) 

See SLAC-PUB-5573 

See LA-UR-91-1448 

(9. symposium on energy engineering sciences; 
Argonne, IL (USA); 14-15 May 1991) 

See ANL/CP-—73023 

OSTI; NTIS; GPO Dep. E 1.99: 

(Workshop on skin dosimetry: radiological pro- 
tection aspects of skin irradiation; Dublin 
(Ireland); 13-15 May 1991) 

See PNL-SA-19322 

(14. DOE computer security group conference; 
Concord, CA (USA); 7-9 May 1991) 

See PNL-SA-19163 

(International conference on physics of irradia- 
tion effects in metals; Siofok (Hungary); 
20-24 May 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

See ANL/CP-72201 

(IEEE instrumentation/measurement techn 
conference; Atlanta, GA (USA); 14-16 May 
1991) 

See SAND-91-0846C 

(7. Adriatic international conference on nuclear 
physics; Brioni (Yugoslavia); 27 May - 1 jun 
1991) 

See UCRL-JC—106927 

(Physical phenomena at high magnetic fields; 
Tallahassee, FL (USA); 15-18 May 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(2. American Society for Nondestructive Testing 
(ASNT) on industrial computed tomography 
conference; San Diego, CA (USA); 20-24 
May 1991) 

See UCRL-JC—105265 

See UCRL-JC—107069 

See UCRL-JC—104112 

See UCRL-JC—105138 

(SAVE international conference; Kansas City, 
MO (USA); May 1991) 

See UCRL-JC—107129 

See EGG-M-90540 

(international Energy Agency (IEA) workshop on 
the use of molecular dynamics in modeling 
radiation effects and other non-equilibrium 
phenomena; La Jolla, CA (USA); 6-8 May 
1991) 

See SAND-91-0999C 

(international symposium on electronic instru- 
mentation in physics; Dubna (USSR); 14 
May 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 


DE91012527 


DE91012950 


DE91012530 


DE91012063 MF-406 
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CONF-9105175-— 
Report 
Number 
CONF-9105175— 
1 
CONF-9105177- 
1 
CONF-9105178- 
1 
CONF-9105180-— 


1 
CONF-9105181-— 


4-Extd.Abst. 
CONF-9105182— 


1 
CONF-9105184— 


4 
CONF-9105188— 


1 
CONF-9105189— 


1 
CONF-9105190— 


1 
2 
CONF-9105195— 


1 
CONF-91051 96— 


1 
CONF-9105197— 


1 
CONF-9105198— 


1 
CONF-9105199— 


1 
CONF-910528- 


1 
CONF-910534- 


1 
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16:19816 


16:22153 


16:20275 


16:20695 


16:20899 
16:20900 
16:20901 
16:21007 
16:22068 
16:20903 
16:20902 


16:20696 


16:20756 
16:20697 
16:20428 
16:20817 


16:20072 


16:20719 


16:21411 
16:19844 


16:21003 


16:20463 


16:21807 


16:22052 


16:19827 


16:19485 


16:19830 


Source of 
Availability 


(Waste management: technology, technology 
transfer and training; San Juan (Puerto 
Rico); 24-26 May 1991) 

See LA-UR-91-1303 

(1. international A.D. Sakharov conference on 
physics; Moscow (USSR); 27-31 May 1991) 

See UCRL-JC—106807 

(Schlumberger industries users group confer- 
ence; Atlanta, GA (USA); 6-8 May 1991) 

See UCRL-JC—107136 

(4. users meeting for the advanced photon 
source; Argonne, IL (USA); 7-8 May 1991) 

OSTI; NTIS; GPO Dep. 

(American Society for Mass Spectrometry 
(ASMS) meeting; Nashville, TN (USA); 19-24 
May 1991) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(International symposium on mechanical alloy- 
ing; Kyoto (Japan); 7-10 May 1991) 

OSTI; NTIS; GPO Dep. 

(5. annual conference on fossil energy materi- 
als; Oak Ridge, TN (USA); 13-16 May 1991) 

See ANL/CP-73152 

OSTI; NTIS; GPO Dep. 

See PNL-SA-192S8 

See PNL-SA-19249 

(American Society for Testing Materials (ASTM) 
symposium on constraint effects in fracture; 
Indianapolis, IN (USA); 8 May 1991) 

OSTI; NTIS; INIS; GPO Dep. 

(Metallography: 75 years later; Atlantic City, NJ 
(USA); 8-10 May 1991) 

See |S-M-667 

(Specialists’ meeting on neutron cross section 
standards for the energy region above 20 
MeV; Uppsala (Sweden); 21-23 May 1991) 

OSTI; NTIS; INIS; GPO Dep. 

See LA-UR-91-1635 

(Basic Energy Sciences (BES) intormation meet- 
ing; Los Alamos, NM (USA); 29-30 May 1991) 

See SAND-91-1066C 

(1. annual end use metering meeting; Portland, 
OR (USA); 14-16 May 1991) 

See PNL-SA-19248 

(Scanning microscopy meeting; Bethesda, MD 
(USA); 3-9 May 1991) 

See PNL-SA-19443 

(Digital Equipment Computer Users Society (DE- 
CUS) meeting; Atlanta, GA (USA); May 1991) 

See LA-UR-91-1454 

(11. annual Environmental Systems Research 
Institution user's conference; Paim Springs, 
CA (USA); 20-24 May 1991) 

See PNL-SA-19158 

(2. international symposium on the biological 
processing of coal; San Diego, CA (USA); 1- 
3 May 1991) 

See PNL-SA-19427 

(13. annual symposium of the European Safe- 
guards Research and Development 
Associations (ESARDA) symposium on safe- 
guards and nuclear material management; 
Avignon (France); 14-16 May 1991) 

See LA-UR-91-1491 


DE91012217 


DE91012522 
DE91012506 
DE91012507 
DE91012542 
DE91012513 
DE91012953 
DE91012519 


DE91012538 


DE91012529 


DE91012537 


DE91012544 





Report 
Number 


CONF-910552- 


10 
CONF-910559— 


CONF-910591- 


2 
CONF-910602- 


19 

22 

24 

31 

32 

34 

35 

36 

38 

42 

43 

45 
CONF-910603- 


13 
CONF-910608— 


3 
CONF-910609- 


16 
CONF-91061 16— 


4 
CONF-910613- 


1 
CONF-870614~ 


3 
CONF-91061 46— 

6 
CONF-910615~- 


1 


2 
CONF-910617— 


2 
CONF-9106178— 


2 


16:19704 
16:19733 


16:20279 
16:20280 


16:20005 


16:19786 
16:20215 
16:20216 
16:20684 
16:19694 
16:20045 
16:21028 
16:19810 
16:20211 
16:21490 
16:20225 
16:19963 


16:19720 


16:20751 


16:22262 


16:20923 


16:20227 


16:20685 


16:20698 


16:22232 
16:22231 


16:20752 


16:22157 


Source of 
Availability 


(179. meeting of the Electrochemical Society; 
Washington, DC (USA); 5-10 May 1991) 

See SAND-91-0898C 

(10. annual international incineration confer- 
ence: environmental concerns and controls; 
Knoxville, TN (USA); 13-17 May 1991) 

See BNL-45292 

See K/QT-389/0P 

(5. international conterence on thermal energy 
storage (TES); The Hague (Netherlands); 
13-16 May 1991) 

See LBL-30308 

See PNL-SA-19359 

(Conterence on the practical applications of 
residual stress technology; Indianapolis, IN 
(USA); 15-17 May 1991) 

See PNL-SA-18689 

(American Society of Mechanical Engineers 
(ASME) pressure vessels and piping confer- 
ence; San Diego, CA (USA); 23-27 Jun 1991) 

See WHC-SA-1010 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

See UCRL-JC—106840 

See ANL/CP-72538 

See ANUCP-72574 

See ANL/CP-—72564 

See ANL/CP-72573 

See SAND-90-2690C 

See EGG-M-90418 

See ANL/CP-—70872 

(Annual meeting of the American Nuclear Soci- 
ety (ANS); Orlando, FL (USA); 2-6 Jun 1991) 

See DOE/WIPP-90-052C 

(5. joint magnetism and magnetic materials 
(MMM/INTERMAG) conference; Pittsburgh, 
PA (USA); 18-21 Jun 1991) 

See ANL/CP-72199 

(18. European conference on controlled fusion 
and plasma physics; Berlin (Germany, F.R.); 
3-7 Jun 1991) 

See GA-A-20471 

(Transducers ‘91 conference; San Francisco, 
CA (USA); 23-27 Jun 1991) 

See SAND-91-0064C 

(International symposium on the use of probab- 
listic safety assessment for operational 
safety; Vienna (Austria); 3-7 Jun 1991) 

See EGG-M-91045 

(Special emphasis symposium on superalloys 
718, 625, and various derivatives; Pittsburgh, 
PA (USA); 23-26 Jun 1991) 

OSTI; NTIS; GPO Dep. 

(6. Japan Institute of Metals (JIM) international 
symposium on intermetallic compounds: 
structure and mechanical properties; Sendai 
(Japan); 17-20 Jun 1991) 

OSTI; NTIS; GPO Dep. 

(2. international symposium on nuclear fusion 
technology; Karisruhe (Germany, F.R.); 3-8 
Jun 1991) 

See ANL/CP-73018 

See ANL/CP-72923 

(4. international symposium on ceramic materi- 
als and components for engines; Goeteborg 
(Sweden); 10-12 Jun 1991) 

See ANL/CP-72362 

(1991 European Physical Society meeting; 
Berlin (Germany, F.R.); 3-7 Jun 1991) 

OSTI; NTIS; INIS; GPO Dep. 


1.99: 
OSTI; NTIS; INIS; GPO Dep. 1.99: 
1.99: 


DE91012516 


DE91010147 
DE91010140 
DE91011366 


DE91009918 


DE91012068 
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CONF-9106179— 


Report Source of 
Number Availability 


CONF-9106179— (Supercomputing USA/Pacific ‘91; Santa Clara, 
CA (USA); 19-21 Jun 1991) 
2 16:22368 See SAND-91-1143C 
CONF-9106183— (High tech seminar on blasting technology: in- 
strumentation and explosives applications; 
San Diego, CA (USA); 1-7 Jun 1991) 
1 16:21505 See SAND-91-0310C 
CONF-9106184— (International cost on acoustic emission in man- 
ufacturing; Berkeley, CA (USA); 12-14 Jun 
1991) 
1 16:20741 See RFP-4447 
CONF-9106187— (16. international pyrotechnic seminar; Jonkop- 
ing (Sweden); 24-28 Jun 1991) 
1 16:21504 See SAND-91-0067C 
CONF-9106188— (1991 joint Instrument Society of America/Electric 
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16:19547 
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16:19548 
16:19465 
16:19549 
16:19466 
16:19507 
16:19508 
16:19509 
16:21629 
16:21564 
16:19411 
16:19467 


16:19501 
16:19521 


16:19510 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
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OSTI; NTIS; GPO Dep. 
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OSTI; NTIS; GPO Dep. 
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OSTI; NTIS; GPO Dep. 
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OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


Order 
Number 


DE91013182 
DE91008430 
DE91013158 
DE91013176 
DE91013177 
DE91013178 
DE91013179 


DE91010897 
DE91012185 


DE91012273 
DE91012297 


DE91012710 
DE91009427 


DE91009894 


DE91014065 
DE91012724 
DE91012791 
DE91011297 


DE91011309 
DE91012800 


DE91011289 
DE91012726 
DE91012798 
DE91012793 
DE91010248 


DE91011312 
DE91011294 


DE91013890 
DE91012790 
DE91012711 

DE91012725 
DE91012792 
DE91012904 
DE91013005 
DE91013891 

DE91011293 
DE91011288 
DE91012788 
DE91012796 


DE91011300 
DE91011290 


DE91011292 


Distribution 
Category 
MF-102 
PC-102 
MF-102 
MF-102 
MF-102 
MF-102 
MF-102 


MF-108 
PC-108 


MF-115 
MF-115 


MF-108 
PC-108 


PC-105; 
PC-114 


MF-102 
MF-104 
MF-113 
MF-103 


MF-108 
MF-108 


MF-113 
MF-103 
MF-108 
MF-113 
PC-105 


MF-104 
MF-104 


MF-109 
MF-103 
MF-102 
MF-104 
MF-109 
MF-105 
MF-113 
MF-113 
MF-101 
MF-105 
MF-102 
MF-113 


MF-102 
MF-105 


MF-106 
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16:19502 
16:19471 
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16:20709 
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16:21485 
16:19416 
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16:19476 
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16:19512 


16:20405 
16:20406 


16:19553 


16:19424 
16:19425 
16:19426 
16:19427 
16:19428 
16:19429 
16:19417 
16:19418 
16:19419 
16:19420 
16:19421 
16:19422 
16:19423 


16:19430 
16:19523 


16:19715 
16:19716 


16:20401 
16:20289 
16:20383 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI (Free of Charge) 
OSTI (Free of Charge) 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI (Free of Charge) 


88 S8888ssssesss 
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Order 
Number 


DE91012799 
DE91012709 
DE91014062 
DE91010679 
DE91012795 
DE91012712 
DE91012787 
DE91012722 
DE91012789 
DE91011287 
DE91014057 
DE91014054 
DE91014053 
DE91014052 
DE91014051 
DE91010502 
DE91010508 
DE91013894 
DE91012897 
DE91012723 
DE91011286 
DE91012913 
DE91012898 
DE91013912 


DE91012889 
DE91012890 


DE91011311 


DE91012256 
DE91012257 
DE91012258 
DE91012260 
DE91012261 
DE91012262 
DE91012249 
DE91012250 
DE91012251 
DE91012252 
DE91012253 
DE91012254 
DE91012255 


DE91011943 
DE91013114 


T191012619 
7191013165 


DE91012545 
DE91014058 
7191012301 
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PC-108 
MF-108 
MF-105 
MF-113 
MF-102 
MF-105 
MF-102 


MF-102 
MF-108 
MF-102 
MF-102 
MF-102 
MF-102 
MF-105 


MF-113 
MF-113 
MF-102 
MF-102 
MF-108 
MF-109 
MF-105 


MF-112 
MF-112 


MF-104 


MF-113 
MF-113 
MF-113 
MF-113 
MF-113 
MF-113 
MF-113 
MF-113 
MF-113 
MF-113 
MF-113 
MF-113 
MF-113 


PC-102 
PC-117 


MF-800 
MF-800 


MF-900 
MF-900 
PC-960 
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DTP- 
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ECN-C- 
90-064 
91-005 
91-009 
91-010 
91-012 
91-014 
91-015 
91-019 
91-021 
91-024 
ECN-- 
90-013 
91-014 
91-016 
91-018 
91-019 
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16:19719 
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16:20290 
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16:20346 


16:20907 
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16:20473 
16:20380 
16:21468 
16:19942 
16:19943 


Source of 
Availability 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
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OSTI; NTIS (US Sales Only) 
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E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


Order 
Number 


DE91012779 
DE91014250 
DE91012786 


DE91008623 
DE91011454 
DE91011481 
DE91011482 
DE91011428 
DE91011461 
DE91011457 


DE91793011 


DE91792983 


DE91778860 


DE91778827 
DE91778828 
DE91778864 
DE91778829 
DE91778865 
DE91778874 
DE91778830 
DE91778875 
DE91778876 
DE91778877 


DE91631356 
DE91778823 
DE91778824 
DE91778825 
DE91778826 
DE91778872 
DE91778873 


90-004 16:22245 
90-044 16:20908 
90-054 16:19721 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 


DE91631155 
DE91631357 
DE91633854 


90-077 
91-013 
91-018 
91-019 
91-022 
91-023 
91-024 


48 
EGG- 
10617-1127 
10617-1128 
10617-1129 
10617-2083 
10617-2089 
10617-2097 
2633 
2641 
EGG-ESQ- 
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16:20844 
16:21598 
16:20425 
16:20426 
16:19905 
16:19906 
16:19907 


16:19712 


16:21492 
16:21599 
16:19799 
16:19608 
16:21653 
16:20909 
16:20254 
16:19689 


16:21630 
16:19722 


16:22246 
16:22247 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Oniy) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See DOE/AL/58309-48 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See NUREG/CR-5663 
See NUREG/CR-5717 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


DE91778845 
DE91778861 
DE91778862 
DE91778863 
DE91778878 
DE91778879 
DE91778880 


DE91013054 
DE91013052 
DE91013550 
DE91013053 
DE91014121 
DE91013108 


DE91012763 
DE91010048 


DE91012767 
DE91012807 


MF-706 
MF-702 
MF-702 
MF-702 


MF-701 





Report 
Number 


EGG-LLW- 
9599 

EGG-M- 
89532 
90051 
90060 
90113 
90121 
90195 
90205 
90234 
90238 
90248 
90286 
90290 
90329 
90383 
90391 


90418 
90420 
90450 
90471 
90504 
90540 
91022 
91023 
91045 
91067 
91071 
91092 
91215 
91221 
EGG-MS— 
8314 
9633 
EGG-SARE- 
8609 
EGG-SSRE- 
9473 
EGG-WTD- 
9449 
9553 
9595 
9596 


9597 
EMO- 

1035 

1036 
ENEA-RT-FARE- 

89-07 
ENEA-RT-INN— 

90-04 
ENEA-RT-STUD-STRAT— 

90-01 
ENEL-CRTN-T6- 

90-06 
EPRI-NP- 

6480-Vol.1 

7165 
ETDE-IT~ 

91-28 

91-31 

91-32 

91-33 

91-34 

91-36 

91-37 

91-38 


Abstract 
Number 


16:19723 


16:20093 
16:20221 
16:20112 
16:19974 
16:19478 
16:22248 
16:22249 
16:20222 
16:22250 
16:20223 
16:20224 
16:21631 
16:21037 
16:21058 
16:20710 


16:20225 
16:21702 
16:19724 
16:20226 
16:20711 
16:22322 
16:22383 
16:22384 
16:20227 
16:20658 
16:20474 
16:20776 
16:20277 
16:22323 


16:20712 
16:20777 


16:22345 
16:20228 


16:19725 
16:19685 
16:19726 
16:19727 


16:19728 


16:21703 
16:20333 


16:20845 
16:20713 
16:20291 
16:19958 


16:20253 
16:20255 


16:21088 
16:20273 
16:20846 
16:20274 
16:19944 
16:19945 
16:21085 
16:20475 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTIi; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OST; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI: NTIS (US Sales Only) 


See NUREG/CR-5395-Vol.1 
See NUREG/CR-5670 


OST}; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI: NTIS (US Sales Only) 
OSTI: NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI: NTIS (US Sales Only) 
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Order 
Number 


DE91012769 


DE91012813 
DE91013219 
DE91012728 
DE91013215 
DE91006141 
DE91013214 
DE91012733 
DE91012820 
DE91012734 
DE91012809 
DE91013211 
DE91012808 
DE91012810 
DE91012815 
DE91013208 


DE91013220 
DE91012819 
DE91012811 
DE91014091 
DE91014098 
DE91012817 
DE91012812 
DE91012818 
DE91012814 
DE91012730 
DE91012729 
DE91010060 
DE91012731 
DE91012732 


DE91014159 
DE91012768 


DE91012804 
DE91012803 


DE91012805 
DE91012764 
DE91012766 
DE91012770 


DE91012806 


DE91012718 
DE91013704 


DE91769485 
DE91769506 
DE91790766 


DE91790767 


DE91790765 
DE91790768 
DE91790769 
DE91790770 
DE91790771 
DE91790789 
DE91790790 
DE91790791 


ETDE-IT- 


Distribution 
Category 


MF-721 


MF-520 
MF-505 
MF-520 
MF-504 
MF-501 
MF-516 
MF-516 
MF-520 
MF-516 
MF-520 
MF-500 
MF-502 
MF-506 
MF-505 
MF-506; 
MF-504 
MF-523 
MF-507 
MF-721 
MF-520 
MF-504 
MF-500 


MF-505 
MF-506 
MF-902 
MF-310 
MF-313 


MF-500 


MF-504 
MF-704 


MF-502 
MF-520 


MF-512 
MF-721 
MF-721 
MF-721; 
MF-702 
MF-511 


MF-902 
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ETDE-mf - 


Report 
Number 


ETDE-mf - 
1785667 
ETDE-mf- 
1785477 
1785481 
1785493 
1785605 
1785610 
1785663 
1785670 
1785734 
1785800 
1785801 
1785802 
1785803 
1785804 
1785805 
1785806 
1785808 
1788374 
1788380 
1788439 
1788601 
1788607 
ETDE/JP-mf-— 
1787773 
1787874 
EUR- 
11660 
11994 
12002 
12067 
12094 
12258 
12284 
12344 
12376 
12631 
12643 
12870 


12929 


12930 


13024 


13025 


13085 


13093 


EUR-CEA-FC- 
1394 
1396 
1399 
1403 
EURADOS-CENDOS— 
1990-01 
FCR- 
11137 
9338 
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Abstract 
Number 


16:19577 


16:21567 
16:19867 
16:20393 
16:19928 
16:21077 
16:20288 
16:19596 
16:20444 
16:19587 
16:19597 
16:21059 
16:19588 
16:19589 
16:19590 
16:19598 
16:21060 
16:19520 
16:19578 
16:19920 
16:20445 
16:21038 


16:21078 
16:20429 


16:19950 
16:19868 
16:21568 
16:19880 
16:21569 
16:20634 
16:20466 
16:20451 
16:20669 
16:19864 
16:19869 
16:20661 


16:19870 


16:19861 


16:19865 


16:19871 


16:20635 


16:19917 


16:22149 
16:22150 
16:22151 
16:22152 


16:21421 


16:20421 
16:20422 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OST}; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 

OSTI; NTIS (US Sales Only); Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 

OSTI; NTIS (US Sales Only); Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 

OSTI; NTIS (US Sales Only); Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 

OSTI; NTIS (US Sales Only); Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 

OSTI; NTIS (US Sales Only); Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg; Price: 
ECU 5 

OSTI; NTIS (US Sales Only); Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See GSF—-22/90 


See DOE/MC/24221-T19 
See DOE/MC/25118-2965 


GPO 
Dep. 


Order 
Number 


DE91785667 


DE91785477 
DE91785481 
DE91785493 
DE91785605 
DE91785610 
DE91785663 
DE91785670 
DE91785734 
DE91785800 
DE91785801 
DE91785802 
DE91785803 
DE91785804 
DE91785805 
DE91785806 
DE91785808 
DE91788374 
DE91788380 
DE91788439 
DE91788601 
DE91788607 


DE91787773 
DE91787874 


TI91784202 
7191784195 
T191784194 
T1I91 784192 
7191784197 
TI91 784201 
T191 784206 
7191784191 
T191784204 
7191784189 
T191784196 
7191012559 


7191012509 


7191012511 


7191012523 


7191012510 


7191012515 


7191012558 


7191781467 
7191781471 
7191781476 
T191784482 














Report 
Number 


FMPC— 
2230 
FNAL-TM— 
1727 
1733 
1734 
1740 
FNAL/C— 
138-E 
91/102 
91/112 
91/116 
91/118 
91/119 
91/121 
91/122 
91/125 
91/129 
91/130 
91/133 
FR-CEA-TH- 


91012708 
91013995 


91-15(prepr.) 
91-18(prepr.) 
91-19(prepr.) 
HEPHY-PUB— 
543/90 
HW- 
24641 
29132 
9817 
JAE- 
0070. 
IAEA-AL- 
034 
035 
|JAEA-CN- 
53/H-1-3 
IAEA-SM- 
321/52 
IAEA-TECDOC-— 
596 
IBP-B-Ho— 
14/83 
1iC—- 
89/263 


Abstract 
Number 


16:19760 


16:21235 
16:21236 
16:21156 
16:21419 


16:21901 
16:21354 
16:21900 
16:21125 
16:21229 
16:21154 
16:21230 
16:21231 
16:21232 
16:21233 
16:21234 
16:21155 


16:19664 
16:20778 
16:21061 
16:22260 
16:19566 
16:21420 
16:21414 


16:22261 
16:22262 


16:19800 
16:21632 
16:21633 
16:21634 
16:20381 
16:19621 
16:21421 
16:21668 
16:21985 
16:22007 
16:22104 
16:19665 
16:20205 
16:19663 
16:22048 


16:20910 
16:20911 


16:22248 
16:20227 
16:22324 
16:20452 


16:22105 


Source of 
Availability 


See PNL-SA—18960 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
See SSCL-360 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OST}; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
See DESY-F35D-91-01 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI 

OSTI; Gas Research Institute, 8600 West Bryn 
Mawr Ave., Chicago, IL 60631 

OSTI; NTIS (US Sales Only); INIS 

OSTI; NTIS (US Sales Only); INIS 

OSTI; NTIS (US Sales Only); INIS 

OSTi; NTIS (US Sales Oniy); iN!IS 

OSTI; NTIS (US Sales Only); INIS 

OSTI; NTIS (US Sales Only); GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 

OSTI; NTIS; GPO Dep. 

See CNIC—00361 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See EGG-M-90195 

See EGG-M-91045 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 


GPO 
Dep. 


~— ot o 
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NnmOmMmMmMMmMmmmm mm mmmm 


mmm 
eek eet et ot ot ot 


8 88 


mmm 
a 
888 


Order 
Number 


DE91012490 
DE91012978 
DE91013397 
DE91013395 


DE91014145 


DE91012859 
DE91013199 
DE91013200 
DE91013202 
DE91014140 
DE91013109 
DE91013196 
DE91013198 
DE91013203 
DE91014146 


DE91787923 
DE91787989 
DE91787987 
DE91784531 
DE91787406 


DE91784529 


DE91012986 
DE91013238 


DE91012549 
DE91788378 
DE91788375 
DE91788379 
7191012708 

7191013995 

DE91785719 
DE91785609 
DE91788611 
DE91788612 
DE91630980 
DE91012975 


DE91012976 
DE91013469 


DE91632698 
DE91632699 


DE91633931 
DE91785608 


DE91632241 
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Category 


PC-414 
PC-414 
PC-414 
PC-414 


MF-414 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 





PC-420 
MF-421 


MF-702 


MF-711 
MF-504 
MF-610 











ic— 


Report 
Number 


89/268 
89/337 
90/207 
90/215 
90/240(Rev.) 
90/241 
90/250 
90/252 
90/258 
90/265 
90/302 
90/305 
90/306 
90/320 
90/325 
90/326 
90/329 
90/330 
90/332 
90/335 
90/336 
90/338 
90/339 
90/340 
90/342 
90/343 
90/347 
90/350 
90/351 
90/354 
90/359 
90/361 
90/363 
90/364 
90/365 
90/370 
90/371 
90/372 
90/373 
90/374 
90/375 
90/376 
90/377 
90/378 
90/379 
90/380 
90/381 
90/383 
90/384 
90/385 
90/387 
90/389 
90/390 
90/391 
90/392 
90/398 
90/399 
90/415 
90/450 
90/478 


Abstract 
Number 


16:22106 
16:22107 
16:21868 
16:22108 
16:22109 
16:21883 
16:22100 
16:22070 
16:21918 
16:21062 
16:21869 
16:22071 
16:22072 
16:22110 
16:21919 
16:22038 
16:22111 
16:22112 
16:21845 
16:21870 
16:22113 
16:22008 
16:21920 
16:21957 
16:22114 
16:22115 
16:22116 
16:21921 
16:22117 
16:22118 
16:22119 
16:22073 
16:22074 
16:22075 
16:20847 
16:22076 
16:19729 
16:22120 
16:21922 
16:21946 
16:21600 
16:21601 
16:21958 
16:22121 
16:21923 
16:21015 
16:22077 
16:22122 
16:22123 
16:22124 
16:22125 
16:22126 
16:22127 
16:22128 
16:22129 
16:22130 
16:21924 
16:21959 
16:21960 
16:21961 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE91632242 
DE91632263 
DE91632353 
DE91632243 
DE91632244 
DE91632454 
DE91632554 
DE91632418 
DE91632576 
DE91633612 
DE91632354 
DE91632419 
DE91632435 
DE91632245 
DE91632615 
DE91632640 
DE91632246 
DE91632247 
DE91632512 
DE91632355 
DE91632248 
DE91632651 

DE91632585 
DE91632286 
DE91632249 
DE91632250 
DE91632251 

DE91632586 
DE91632252 
DE91632253 
DE91632254 
DE91632420 
DE91632421 

DE91632422 
DE91633184 
DE91632423 
DE91633864 
DE91632265 
DE91632587 
DE91632343 
DE91633221 

DE91633222 
DE91632287 
DE91632255 
DE91632616 
DE91632761 

DE91632424 
DE91632266 
DE91632267 
DE91632256 
DE91632257 
DE91632258 
DE91632259 
DE91632260 
DE91632261 

DE91632262 
DE91632588 
DE91632288 
DE91632289 
DE91632290 


IEE-SR- 

291 16:20334  OSTI; NTIS (US Sales Only) DE91787803 
IFP- 

38632 16:20848  OSTI; NTIS (US Sales Only) DE91787405 
WS-P- 

303 16:22325  OSTI; NTIS (US Sales Only); INIS DE91633950 
ILR-Mitt.— 

253(1991) 16:19908  OSTI; NTIS (US Sales Only) DE91788351 
IN- 

6263-Vol.2 16:19695  OSTI; NTIS (US Sales Only); GPO Dep. 99: DE91012092 
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Report 
Number 


IN2P3— 
1989 
9001 

INDC(JPN)- 
150/N 

INEL/MISC— 
91055 

INIS-BR- 
2396 
2397 
2398 
2399 
2400 
2401 
2402 
2403 
2404 
2405 
2406 

INIS-GB- 
348 
349 

INIS-SU- 
244 
246 
247/A 
248/A 
249 
250 
251 
252/A 
253 

INIS-mf- 
12165 
12166 
12167 
12189 
12195 
12821 
12822 
12823 
12824 
12825 
12826 
12827 
12828 
12829 
12831 
12833 
12834 
12835 
12836 
12837 
12839 
12840 
12842 
12843 
12844 
12845 
12846 

INS- 
858 

INSRP- 
89-03 


89-04-Vol.3-App. 


90-07-Vol.1 
IPNO-T- 
90-07 
IPNO-TH- 
9040 


Abstract 
Number 


16:21887 
16:21888 


16:21977 
16:20666 


16:20779 
16:21689 
16:21704 
16:21690 
16:21691 
16:21692 
16:21693 
16:21694 
16:21695 
16:21669 
16:21696 


16:20229 
16:20367 


16:21976 
16:21842 
16:21843 
16:20099 
16:21844 
16:21405 
16:21433 
16:21706 
16:20934 


16:21670 
16:21671 
16:21672 
16:20717 
16:20230 
16:21422 
16:21705 
16:21984 
16:21926 
16:21902 
16:21423 
16:20064 
16:19696 
16:20368 
16:20062 
16:20065 
16:20196 
16:22198 
16:19962 
16:20347 
16:20234 
16:20369 
16:20098 
16:21697 
16:20063 
16:20370 
16:20916 


16:21927 
16:20413 
16:20414 
16:20415 
16:21438 


16:21928 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See JAERI-M-91-037 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


GPO 
Dep. 


mmm 
—_~ — 


io © © 


oo © 


Order 
Number 


DE91784517 
DE91781457 


DE91013004 


DE91633002 
DE91631633 
DE91631634 
DE91631650 
DE91631640 
DE91631641 
DE91631642 
DE91631643 
DE91631645 
DE91631647 
DE91631644 


DE91633479 
DE91633873 


DE91003102 
DE91003098 
DE91003097 
DE91003100 
DE91003099 
DE91003103 
DE91003101 
DE91003105 
DE91003106 


DE91003086 
DE91003087 
DE91003088 
DE91785606 
DE91785669 
DE91632174 
DE91631610 
DE91631340 
DE91631243 
DE91631264 
DE91632175 
DE91631981 
DE91632205 
DE91633895 
DE91632206 
DE91768127 
DE91768128 
DE91768130 
DE91768134 
DE91 633874 
DE91633456 
DE91633875 
DE91633665 
DE91633330 
DE91633876 
DE91633695 
DE91632696 


DE91791027 
DE91013474 
DE91013477 
DE91013476 
DE91787942 


DE91781438 


IPNO-TH- 


Category 


MF-333 


MF-528 
MF-528 
MF-528 
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IRF— 


Report Abstract Source of GPO Order 


Number Number Availability Dep. Number 


IRF 
205 
is- 
5053 
iS-M-- 
664 
667 
IS-T- 
1510 
1525 
1527 
1562 
IWGFPT- 
35 
JAER-M- 
90-210 
90-212 
91-005 
91-006 
91-015 
91-016 
91-018 
91-019 
91-020 
91-021 
91-026 
91-035 
91-037 
91-059 
JINR-D- 
13-89-449 
9-89-52 
JINR-E- 
1-89-257 
2-89-867 
6-89-761 
JINR-R- 
14-89-389 
2-89-313 
6-89-10 
Jue- 
2364 
Juel-Spez— 
445 
576 
K/ET- 
194 
K/ETO- 
56 
K/QT- 
389/0P 
KAERI/RR- 
821/89 
861/89 
870/89 
873/89 
875/89 
909/90 
KCP- 
613-4525 
613-4557 
KEK- 
90-12 
90-15 
90-17 
KFK- 
4740 
4792 
4830 
4835 
4853 
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16:21855 
16:22348 


16:19514 
16:20719 


16:20997 
16:20856 
16:20857 
16:20720 


15:19666 


16:20237 
16:22271 
16:21787 
16:21987 
16:22349 
16:22272 
16:22200 
16:19731 
16:19842 
16:20057 
16:22201 
16:22202 
16:21977 
16:22001 


16:21439 
16:21118 


16:21440 
16:21930 
16:21998 


16:22088 
16:22131 
16:21997 


16:19885 


16:21441 
16:21570 


16:19815 
16:20721 
16:19733 


16:20047 
16:22390 
16:19843 
16:19732 
16:21675 
16:20197 


16:21040 
16:21089 


16:21903 
16:21294 
16:22089 


16:21788 
16:21023 
16:20371 
16:20372 
16:21571 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


DE91633259 
DE91012627 


DE91011904 
DE91012629 


DE91012679 
DE91012677 
DE91012021 
DE91012678 


DE91632863 


DE91790824 
DE91780210 
DE91790964 
DE91790865 
DE91780381 
DE91790967 
DE91790968 
DE91790969 
DE91790970 
DE91790973 
DE91 790867 
DE91790972 
DE91791009 
DE91790974 


DE91632176 
DE91003104 


DE91630834 
DE91628682 
DE91631351 


DE91628388 
DE91628031 
DE91628856 


DE91785733 


DE91782112 
DE91788509 


DE91011147 
DE91012745 
DE91013523 


DE91630678 
DE91630944 
DE91631761 
DE91630919 
DE91630274 
DE91630688 


DE91011377 
DE91012313 


DE91791013 
DE91780384 
DE91780304 


DE91785665 
DE91785664 
DE91788639 
DE91788638 
DE91788640 





LA-UR- 














Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 
KFK-PEF— 
76 16:21816 | OSTI; NTIS (US Sales Only) DE91785671 
79 16:19515  OSTI; NTIS (US Sales Only) DE91785662 
KFK- 
1990-37/A 16:22020 OSTI; NTIS (US Sales Only); INIS DE91632653 
1990-40/D 16:21873  OSTI; NTIS (US Sales Only); INIS DE91632384 
1990-41/G 16:19996  OSTI; NTIS (US Sales Only); INIS DE91633736 
1990-44/G 16:20068  OSTI; NTIS (US Sales Only); INIS DE91633645 
1990-45/G 16:20069  OSTI; NTIS (US Sales Only); INIS DE91633646 
1990-46/A 16:21904 OSTI; NTIS (US Sales Only); INIS DE91632626 
1990-51/D 16:22203  OSTI; NTIS (US Sales Only); INIS DE91632459 
1990-54/G 16:19969  OSTI; NTIS (US Sales Only); INIS DE91633706 
1990-56/G 16:20108 OSTI; NTIS (US Sales Only); INIS DE91633670 
1990-57/G 16:19997 OSTI; NTIS (US Sales Only); INIS DE91633737 
1990-59/G 16:19998  OSTI; NTIS (US Sales Only); INIS DE91633739 
1990-61/K 16:21442 | OSTI; NTIS (US Sales Only); INIS DE91633789 
1990-62/G 16:20070 OSTI; NTIS (US Sales Only); INIS DE91633647 
1991-07/E 16:20858  OSTI; NTIS (US Sales Only) DE91010128 
LA- 
11822-MS 16:21520 OSTI; NTIS (US Sales Only); GPO Dep. E1.99: DE91012521 PC-700 
11858-MS 16:21511. OSTI; NTIS; GPO Dep. E1.99: DE91011744 PC-700 
11954-T 16:20207 OSTI; NTIS; INIS; GPO Dep. E1.99: DE91010893 MF-504 
11960-T 16:19680 | OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE91014129 PC-711 
12055 16:21013  OSTI; NTIS (US Sales Only); GPO Dep. E1.99: DE91011344 PC-731 
12060-T 16:21874  OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91012091 MF-700 
12067-MS 16:19999  OSTI; NTIS; INIS; GPO Dep. E1.99: DE91013342 PC-940 
12068-MS 16:20722 OSTI; NTIS; GPO Dep. E 1.99: DE91013349 MF-700; 
MF-705 
12069-MS 16:21521  OSTI; NTIS (US Sales Only); GPO Dep. E1.99: DE91012990 PC-700; 
PC-900 
12089-MS 16:20335  OSTI; NTIS; GPO Dep. E1.99: DE91012985 PC-950 
12091-MS 16:21471 OSTI; NTIS; GPO Dep. E1.99: DE91012402 MF-706 
12100-PR 16:21636  OSTI; NTIS; INIS; GPO Dep. E1.99: DE91011988 MF-903 
12135-MS 16:22350 OSTI; NTIS; GPO Dep. E1.99: DE91013551 MF-905 
LA-UR- 
90-4428 16:21654 OSTI; NTIS; GPO Dep. E 1.99: DE91005935 MF-900 
91-1018 16:20893  OSTI; NTIS; GPO Dep. E1.99: DE91009970 MF-701 
91-1077 16:21090  OSTI; NTIS; INIS; GPO Dep. E1.99: DE91011399 MF-700 
91-1117 16:21493  OSTI; NTIS (US Sales Only); GPO Dep. E1.99: DE91011398 
91-1164 16:19985  OSTI; NTIS; GPO Dep. E1.99: DE91011393 MF-252 
91-1210 16:22273  OSTI; NTIS; GPO Dep. E1.99: DE91013314 MF-712 
91-1245 16:21835  OSTI; NTIS (US Sales Only); GPO Dep. E1.99: DE91011386 
91-1286 16:20806  OSTI; NTIS; GPO Dep. E 1.99: DE91011405 MF-404 
91-1303 16:19816 | OSTI; NTIS; GPO Dep. E1.99: DE91011439 MF-902 
91-1329 16:20807 OSTI; NTIS; GPO Dep. E1.99: DE91011436 MF-220 
91-1419 16:21186 | OSTI; NTIS; INIS; GPO Dep. E1.99: DE91013313 MF-414 
91-1424 16:22022  OSTI; NTIS; INIS; GPO Dep. E1.99: DE91011410 MF-413 
91-1433 16:21295  OSTI; NTIS; GPO Dep. E1.99: DE91013175 MF-406; 
MF-414 
91-1434 16:21296  OSTI; NTIS; INIS; GPO Dep. £1.99: DE91013072 MF~414 
91-1447 16:21297 OSTI; NTIS (US Sales Only); GPO Dep. E1.99: DE91013069 
91-1448 16:22023 OSTI; NTIS; INIS; GPO Dep. E1.99: DE91013068 MF-413 
91-1454 16:22052  OSTI; NTIS; GPO Dep. E1.99: DE91013065 a 
MF-907 
91-1455 16:21298  OSTI; NTIS; INIS; GPO Dep. E1.99: DE91013050 
91-1458 16:21299 OSTI; NTIS; GPO Dep. E1.99: DE91013049 
ae 16:21300 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91013048 
91-1 16:21301  OSTI; NTIS; GPO Dep. E1.99: DE91013047 
91-1461 16:21302  OSTI; NTIS (US Sales Only); GPO Dep. E1.99: DE91013046 
91-1462 16:21187 OSTI; NTIS; INIS; GPO Dep. E1.99: DE91013045 
91-1463 16:21137  OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE91013044 
91-1464 16:21303  OSTI; NTIS (US Sales Only); GPO Dep. E1.99: DE91013043 
91-1465 16:21304  OSTI; NTIS (US Sales Only); GPO Dep. E1.99: 091013042 
91-1467 16:21305  OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91013041 
91-1476 16:21138 | OSTI; NTIS (US Sales Only); GPO Dep. E1.99: DE91013039 
91-1491 16:19830 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91012054 
91-1502 16:21399 OSTI; NTIS; GPO Dep. E 1.99: DE91013647 
91-1512 16:22351 OSTI; NTIS; GPO Dep. E 1.99: DE91013522 
91-1516 16:22024 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91013521 
91-1517 16:22101 OSTI; NTIS; GPO Dep. E 1.99: DE91013520 
91-1526 16:22090 OSTI; NTIS (US Sales Only); GPO Dep. E1.99: DE91013497 
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LA-UR- 


Report 
Number 


91-1558 
91-1559 
91-1560 
91-1576 
91-1585 
91-1587 
91-1592 
91-1612 
91-1614 


91-1635 
91-1636 
91-1637 
91-1638 
91-1642 
91-1647 


91-1648 
91-1650 
91-1662 
91-1707 
91-1734 
91-1788 
91-1820 
91-1837 
91-477 
LAL- 
90-25 
90-64 
LAPP-EXP-— 
8916 
9002 
9003 
LAPP-T- 
89-04 
90-01 
LAPP-TH- 
272-89 
278-89 
LBL- 
25043 
26639 
28431 
2t92 
28878 
28889 
28890 
28892 
29044 
29061 
29419 
29588 
29592 
29594 
29596 
29684 
29701 
29735 
29739 
29774 
29794 
29907 
29909 
29938 
29961 
29990 
29994 
30021 


Abstract 
Number 


16:21139 
16:20808 
16:20809 
16:21306 
16:19734 
16:21071 
16:20419 
16:21501 
16:21072 


16:19844 
16:21517 
16:22352 
16:20998 
16:20859 
16:22091 


16:20723 
16:21307 
16:22025 
16:21681 
16:20860 
16:22043 
16:20724 
16:20725 
16:21846 


16:21443 
16:21905 


16:21444 
16:21445 
16:21446 


16:21963 
16:21964 


16:21965 
16:21932 


16:20453 
16:19580 
16:20454 
16:20455 
16:19926 
16:21091 
16:21092 
16:21093 
16:19735 
16:21447 
16:20456 
16:21094 
16:20726 
16:22132 
16:21308 
16:20861 
16:21309 
16:20999 
16:21947 
16:21913 
16:21095 
16:21310 
16:21311 
16:22133 
16:21312 
16:21966 
16:20862 
16:20662 


Source of 
Availability 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See ANL-HEP-TR-90-86 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


ak ek ak ok ok ok 


COHWLHOHOHOHO HLL 


ON HOHNHNYOOO 


on nooo 


a ek ek dk od od ok ot ot 


ae ee ee oe ee ee ee ee ee ee ee ee ee 


Order 
Number 


DE91013038 
DE91013312 
DE91013311 
DE91013310 
DE91013309 
DE91013308 
DE91013307 
DE91013229 
DE91013228 


DE91013078 
DE91013077 
DE91013076 
DE91013075 
DE91013074 
DE91013032 


DE91013031 
DE91013030 
DE91013315 
DE91013684 
DE91013387 
DE91012234 
DE91013370 
DE91013318 
DE91008583 


DE91784525 
DE91784505 


DE91781442 
DE91781441 
DE91781440 


DE91784524 
DE91784523 


DE91781444 
DE91781428 


DE91011888 
DE91011912 
DE91012351 
DE91011887 
DE91011874 
DE91012350 
DE91012363 
DE91011828 
DE91011909 
DE91011875 
DE91012659 
DE91012352 
DE91012344 
DE91012343 
DE91012863 
DE91012353 
DE91012354 
DE91012342 
DE91012341 


DE91012340 
DE91014300 
DE91014194 
DE91012345 
DE91012862 
DE91012346 
DE91012337 
DE91012338 


g S8888888s SseBsssssssssessese 


30022 16:22044 OSTI; NTIS; GPO Dep. DE91012336 


mM MMMM M MMMM MMMM MMMM MMMM MMMM 


30023 16:21789 OSTI; NTIS; GPO Dep. 


_ 


DE91012335 
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LUNTDX-NTMX- 
1002-1-207-1991 
LYCEN- 
90-01 
90-02 
9006 
9016 
MAFF-AEMR- 
23 
mMcs- 
910401 
MISC 
91028 
MLM- 
3689 
MP1-PAE/Exp.El.- 
233 
234 
MRL-R- 
1139 
1145 
1146 
1148 


Abstract 
Number 


16:21210 
16:21212 
16:19936 
16:21313 
16:21314 
16:21875 
16:21315 
16:21448 
16:21836 
16:20279 
16:20863 
16:21837 
16:21316 
16:21889 


16:21890 
16:20727 
16:21449 
16:20810 
16:20864 
16:20728 
16:21450 
16:21317 
16:21000 
16:21096 
16:21140 
16:21847 
16:21338 
16:20865 
16:21933 
16:21403 
16:19581 
16:21193 


16:21340 
16:21141 
16:21343 


16:22092 
16:22045 


16:21911 


16:22026 
16:21992 


16:21676 
16:21876 


46:21400 
16:21891 
16:22134 
16:22027 
16:22028 
16:21637 
16:20077 
16:19798 
16:22353 


16:21451 
16:21452 


16:20729 
16:20730 
16:20731 
16:21001 


Source of 
Availability 


See SSCL-301 
See SSCL-303 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See SLAC-PUB-5525 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See SLAC-PUB-5538 
OSTI; NTIS; GPO Dep. 
See SLAC-PUB-5466 


See SLAC-PUB-5528 
See SLAC-PUB-5537 
See SLAC-PUB-5542 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See TRI-PP-90-88 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Oniy) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Saies Only) 


OSTI; NTIS (US Sales Only): 


See NUREG/CR-5729 
See DOE/ID-10320 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only 


); 
OST}; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


INIS 


INIS 
INIS 


INIS 
INIS 
INIS 
INIS 


g 


S8Bs8esessese 


eee we ae et id’ atk otk ot ot 
pict ecteietc 
SHSOSOSSSOOOOS 


a ot 


m nm Mmmm mMmmmmmmm nmmMMmM Mmmm mmm 


_ 


DE91012295 
DE91012334 
DE91013754 
DE91012362 
DE91012333 
DE91010243 
DE91011882 
DE91011876 
DE91011883 
DE91011872 
DE91011886 
DE91012293 


DE91012361 
DE91011885 
DE91011873 
DE91011827 
DE91012357 
DE91012359 
DE91012349 
DE91012356 
DE91012294 
DE91011830 
DE91012860 
DE91012348 


DE91012358 
DE91012861 


DE91014231 


DE91632436 
DE91632634 


DE91784504 
DE91784506 


DE91633520 
DE91632401 


DE91633639 


DE91784527 
DE91784526 
DE91781445 
DE91781446 


DE91633251 


DE91012987 


DE91788630 
DE91788631 


DE91632998 
DE91632999 
DE91633000 
DE91632739 
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MRP/MSL- 


Report 
Number 


MRP/MSL- 
85-160(IR) 
-TH- 
91-01. 

NASA-TM- 
103675 

NE-DK- 
512 
513 
514 
522 
534 
535 
536 
537 
540 
541 
542 
543 
544 
545 
546 
547 
549 
550 
552 
554 
555 
556 
563 
564 


68 
NIFS-DATA- 
10 
NIFS-PROC-— 
5 


NIKHEF-H- 
91-01 
91-04 

NINF- 
0002. 
0003. 

NIPER- 
495 
502 
510 
520 

NIRS-R- 


90/70-A(prepr.) 
90/7 1-P(prepr.) 
90/74-N(prepr.) 
90/75-N(prepr.) 
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Abstract 
Number 


16:20918 
16:21960 
16:21073 


16:21790 
16:20394 
16:20076 
16:20267 
16:20636 
16:20467 
16:20362 
16:20457 
16:19894 
16:19951 
16:19872 
16:19946 
16:20653 
16:19623 
16:20663 
16:19961 
16:21572 
16:21573 
16:19606 
16:21574 
16:19918 
16:19622 
16:19567 
16:20283 
16:19873 
16:19554 


16:22326 
16:20079 


16:21856 
16:22274 
16:22204 
16:22275 
16:21967 
16:22205 
16:22206 
16:22276 
16:22207 
16:22277 
16:22208 


16:21979 
16:22279 


16:21934 
16:21968 


16:20683 
16:20081 


16:19582 
16:19583 
16:19584 
16:19592 


16:22061 


16:21848 
16:22135 
16:21935 
16:21936 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
See iIC—90/450 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
See CNIC—00348 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See CNIC—00357 
See CNIC—00358 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


GPO 


Order 
Number 


DE91631360 


DE91009926 


DE91633484 
DE91633696 
DE91633649 
DE91792967 
DE91792968 
DE91792969 
DE91792970 
DE91792971 
DE91792963 
DE91792973 
DE91792975 
DE91792979 
DE91792982 
DE91792988 
DE91792990 
DE91792991 
DE91792993 
DE91792994 
DE91792996 
DE91793005 
DE91793006 
DE91793009 
DE91793010 
DE91793014 
DE91793015 
DE91793016 


DE91633951 


DE91790862 
DE91790863 
DE91790864 
DE91 780333 
DE91790817 
DE91790818 
DE91790819 
DE91790820 
DE91790821 
DE91790823 
DE91790822 


DE91790860 
DE91780383 


DE91631210 
DE91631019 


DE91002238 
DE91002229 
DE91002230 
DE91002235 


DE91791026 


DE91632509 
DE91632275 
DE91632590 
DE91632591 





Report 
Number 


90/79-P(prepr.) 

90/80-N(prepr.) 

90/81-N(prepr.) 

91/4-NP(prepr.) 

91/6-A(prepr.) 

91/7-A(prepr.) 

91/9-A(prepr.) 
NRL/MR- 

6798 
NUKEM-FuE- 

90008 
NUREG- 

0540-Vol.13-No.3 

1374 

1413 
NUREG/CR- 

2907-Vol.9 

3145-Vol.9 

4599-Vol.1-No.1 

4744-Vol.4-No.1 

4893 

5395-Vol.1 

5440 

5598 

£663 

5670 

5681 

5682 

5692 

5717 

5729 
NWPO-EV— 

003-89 
NWTRB- 

91012738 
NYSERDA- 

90-2-Add. 


90-20 


91-2 


91-3 


OEFZS- 
4566 
4568 
4571 
4573 

OH- 
84-282-K 
84-427-K 
85-112-K 
85-180-K 
85-37-K 
85-48-K 
85-51-K 
85-58-K 
85-80-K 

ORNL- 
6575 


Absiract 
Number 


16:21937 
16:22029 
16:22030 
16:21938 
16:21849 
16:21850 
16:21851 


16:22280 
16:20866 


16:20059 
16:20000 
16:20238 


16:20114 
16:21838 
16:20252 
16:20732 
16:20206 
16:20253 
16:19736 
16:19737 
16:20254 
16:20255 
16:19738 
16:20256 
16:20257 
16:19689 
16:20077 


16:19739 
16:19740 


16:19624 


16:20654 


16:19874 


16:20336 


16:19845 
16:21604 
16:21063 
16:22281 


16:20043 
16:20001 
16:19742 
16:19743 
16:21041 
16:20002 
16:20003 
16:19741 
16:22282 


16:20395 


16:19822 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS 

OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO; INIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; INIS; GPO 


OSTI; New York State Energy Development Au- 
thority, Two Rockefeller Plaza, Albany, NY 
12223 

OSTI; New York State Energy Development Au- 
thority, Two Rockefeller Plaza, Albany, NY 
12223 

OSTI; New York State Energy Development Au- 
thority, Two Rockefeller Plaza, Albany, NY 
12223 

OSTI; New York State Energy Development Au- 
thority, Two Rockefeller Plaza, Albany, NY 
12223 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; National Energy Software Center (soft- E 1.99: 


ware packages only), Argonne National 
Laboratory, 9800 South Cass Avenue, Ar- 
gonne, IL 60439. Order documentation 
without complete package from NTIS; GPO 


Dep. 
OSTI; NTIS; GPO Dep. 


Order 
Number 


DE91632560 
DE91632643 
DE91632655 
DE91632592 
DE91632510 
DE91632499 
DE91632511 


DE91012150 
DE91785798 


7191012166 
7191013868 
7191012215 


7191014124 
T191009767 
7191012463 
7191012497 
T191012893 
7191012364 
T1I91014309 
T1I91012462 
7191012868 
7191012495 
7191012347 
7191012881 
T191013869 
7191014349 
7191013619 


DE91014312 
7191012738 
7191013601 


7191012246 


7191012245 


7191012247 


DE91631758 
DE91631638 
DE91631767 
DE91631158 


DE91632020 
DE91631876 
DE91632195 
DE91632196 
DE91631769 
DE91631877 
DE91631878 
DE91632197 
DE91631152 


DE91012994 


DE91013188 MF-630 


ERA Voi. 16, No. 8 


793 





ORNL- 


Report Abstract Source of Order 
Number Number Availability . Number 


6658/R3 16:20348 OSTI; NTIS; GPO Dep. 99: DE91012993 

6660 16:21980 OSTI; NTIS; INIS; GPO Dep. 99: DE91012983 

6664 16:22093 OSTI; NTIS; INIS; GPO Dep. 99: DE91012982 
ORNL/ATD— 

12 16:21469 OSTI; NTIS; GPO Dep. 99: DE91011082 

42 16:21074 OSTI; NTIS; GPO Dep. .99: DE91013025 

50 16:20867 OSTI; NTIS; GPO Dep. 99: DE91011215 
ORNL/CON- 

303 16:20458 OSTI; NTIS; GPO Dep. 99: DE91013002 

304 16:20459 OSTI; NTIS; GPO Dep. .99: DE91012632 

322 16:20460 OSTI; NTIS; GPO Dep. 99: DE91013136 
ORNL/ER- 

0313/9 16:22283 OSTI; NTIS; INIS; GPO Dep. 99: DE91012984 


ORNL/FTR- 
3894 16:21793 OSTI; NTIS (US Sales Only); GPO Dep. : DE91012168 
3895 16:21794 OST}; NTIS; GPO Dep. e DE91012213 
3902 16:21486 OSTI; NTIS; GPO Dep. ; DE91012212 

ORNL/M- 

1312 16:20363 OSTI; NTIS; GPO Dep. E DE91013027 
1389 16:22283 See ORNL/ER-0313/9 

1423 16:19690 OSTI; NTIS; INIS; GPO Dep. 

1426 16:21826  OSTI; NTIS; GPO Dep. 

ORNL/RE- 
23-No.3 16:20364 OSTI; NTIS; GPO Dep. 
23-No.4 16:20365 OSTI; NTIS; GPO Dep. 

ORNL/Sub- 

83-43374/2 16:21512 OSTI; NTIS; GPO Dep. 

88-07685/01 16:20733 OSTI; NTIS; GPO Dep. 

ORNL/TM- 

10576 16:19744 OSTI; NTIS; INIS; GPO Dep. 

11211 16:20671 OSTI; NTIS (US Sales Only); GPO Dep. 
11397 16:21064 OSTI; NTIS; GPO Dep. 

11541 16:19921  OSTI; NTIS; GPO Dep. 

11623 16:22216 OSTI; NTIS; INIS; GPO Dep. 

11629 16:20868 OSTI; NTIS; GPO Dep. 

11654 16:19745 OSTI; NTIS; GPO Dep. 

11673 16:19891  OSTI; NTIS; GPO Dep. 

11699 16:22354 OSTI; NTIS; GPO Dep. 

11719 16:20811 OSTI; NTIS; GPO Dep. 

11722 16:21857 OSTI; NTIS (US Sales Only); GPO Dep. 
11737 16:22217 OSTI; NTIS; INIS; GPO Dep. 

11755 16:21678 OSTI; NTIS; GPO Dep. 

11770 16:21605 OSTI; NTIS; GPO Dep. 

11777 16:22046  OSTI; NTIS (US Sales Only); GPO Dep. 
11790 16:22355  OSTI; NTIS; GPO Dep. 

11791 16:19862 OSTI; NTIS; GPO Dep. 

11793 16:19746 OSTI; NTIS; INIS; GPO Dep. 

11796 16:20734 OSTI; NTIS; GPO Dep. 


DE91013206 
DE91013546 


—_— —_ 
© © 
© © 


DE91012098 
DE91012901 


DE91012991 
DE91013028 


+s +o 
es 88 


—_ = 


DE91012995 
DE91013003 
DE91012998 
DE91012631 
DE91012981 
DE91012992 
DE91012999 
DE91013135 
DE91013147 
DE91010451 
DE91012630 
DE91012980 
DE91013461 
DE91012996 
DE91013146 
DE91012370 
DE91013545 
DE91013001 
DE91013268 


MMMM MMMM MMMM MMM MmMmn mm mm mm 


Seeseseeseeseseeses 


11805 16:22327 OSTI; NTIS; GPO Dep. 
11807 16:20198 OSTI; NTIS; GPO Dep. 
11810 16:21042 OSTI; NTIS; GPO Dep. 
11821 16:19747  OSTI; NTIS; GPO Dep. 
11827 16:22102 OST; NTIS; GPO Dep. 
11840 16:21513 | OSTI; NTIS; INIS; GPO Dep. 
ORSA- 
0001 16:20672 OSTI; NTIS (US Sales Only); GPO Dep. 
0002 16:20673  OSTI; NTIS (US Sales Only); GPO Dep. 
0z- 
90/28. 16:22143 See UM-P-90/107 
PATENTS- 


DE91012857 
DE91013056 
DE91012997 
DE91013000 
DE91013547 
DE91011777 


seBees 


DE91012705 
DE91012706 


nm mmmmmm 


88 


16:19594 Micromedia Ltd., Technical Information Centre, 

165 Hotel de Ville, Place du Portage, Phase 

2, Hull, Quebec, Canada J8X 3X2. Prices: 

PC $4.00 CAN; MF $2.75 CAN 

PATENTS-US— 

A7389471 16:19516 OSTI; NTIS; GPO Dep. .99: DE91011602 
A7390781 16:19479 OSTI; NTIS; GPO Dep. 99: DE91011601 
A7390849 16:19555 OSTI; NTIS; GPO Dep. 99: DE91011629 
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PATENTS-US- 














Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 
A7392878 16:21522 OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE91011627 MF-706 
A7398576 16:19431 OST; NTIS; GPO Dep. E 1.99: DE91011622 MF-102 
A7398604 16:19877 OSTI; NTIS; GPO Dep. E 1.99: DE91011600 MF-246 
A7400856 16:20869 OSTI; NTIS; GPO Dep. E 1.99: DE91011596 MF-404 
A7406007 16:21075 OSTI; NTIS; GPO Dep. E 1.99: DE91011592 MF-706 
A7406009 16:20870 OSTI; NTIS; GPO Dep. E 1.99: DE91011631 MF-704 
A7406396 16:21480 OSTI; NTIS; GPO Dep. E 1.99: DE91011618 MF-406 
A7412711 16:19899 OSTI; NTIS; GPO Dep. E 1.99: DE91011617 MF-237 
A7412712 16:21043 OSTI; NTIS; GPO Dep. E 1.99: DE91011616 MF-706 
A7412713 16:21097 OSTI; NTIS; GPO Dep. E 1.99: DE91011615 MF-406 
A7412736 16:19900 OSTI; NTIS; GPO Dep. E 1.99: DE91011614 MF-701 
A7414232 16:21188 | OSTI; NTIS; GPO Dep. E 1.99: DE91011613 MF-706 
A7417148 16:20735 OSTI; NTIS; GPO Dep. E 1.99: DE91011609 MF-704 
A7420411 16:21494 OSTI; NTIS; GPO Dep. E 1.99: DE91011706 MF-706 
A7422479 16:19480 OSTI; NTIS; GPO Dep. E 1.99: DE91011647 MF-123 
A7423165 16:21098 | OSTI; NTIS; GPO Dep. E 1.99: DE91011646 MF-706 
A7423172 16:20736 OSTI; NTIS; GPO Dep. E 1.99: DE91011645 MF-504 
A7424028 16:20919 OSTI; NTIS; GPO Dep. E 1.99: DE91011680 MF-506 
A7428538 16:20871 OSTI; NTIS; GPO Dep. E 1.99: DE91011679 MF-704 
A7428676 16:19952 OSTI; NTIS; GPO Dep. E 1.99: DE91011677 MF-406 
A7428682 16:19432 OSTI; NTIS; GPO Dep. E 1.99: DE91011675 MF-104 
A7430032 16:19556 OSTI; NTIS; GPO Dep. E 1.99: DE91011674 MF-104 
A7430202 16:21099 OSTI; NTIS; GPO Dep. E 1.99: DE91011673 MF-706 
A7430559 16:19433  OSTI; NTIS; GPO Dep. E 1.99: DE91011672 MF-102 
A7431363 16:21470 OSTI; NTIS; GPO Dep. E 1.99: DE91011671 MF-406 
A7431364 16:19901 OSTI; NTIS; GPO Dep. E 1.99: DE91011670 MF-270 
A7431365 16:22284 OSTI; NTIS; GPO Dep. E 1.99: DE91011669 MF-406 
A7432938 16:21100 OSTI; NTIS; GPO Dep. E 1.99: DE91011668 MF-404 
A7435092 16:20872 OSTI; NTIS; GPO Dep. E 1.99: DE91011667 MF-704 
A7436573 16:21502 | OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE91011666 MF-706 
A7437403 16:21002 OSTI; NTIS; GPO Dep. E 1.99: DE91011665 MF-404 
A7437575 16:21487 OSTI; NTIS; GPO Dep. E 1.99: DE91011664 MF-706 
A7438378 16:21472 OSTI; NTIS; GPO Dep. E 1.99: DE91011663 MF-706 
A7441483 16:22285  OSTI; NTIS; GPO Dep. E 1.99: DE91011661 MF-706 
A7444339 16:21473 OSTI; NTIS; GPO Dep. E 1.99: DE91011659 MF-706 
A7447454 16:21101 OSTI; NTIS; GPO Dep. E 1.99: DE91011657 MF-706 
A7447470 16:21044 OSTI; NTIS; GPO Dep. E 1.99: DE91011656 MF-506 
A7447478 16:22286 OSTI; NTIS; GPO Dep. E 1.99: DE91011654 MF-706 
A7449175 16:21045 OSTI; NTIS; GPO Dep. E 1.99: DE91011652 MF-406 
A7449176 16:20812 OSTI; NTIS; GPO Dep. E 1.99: DE91011651 MF-704 
A7450788 16:21503 OST; NTIS (US Sales Only); GPO Dep. E 1.99: DE91011649 MF-741 
A7452014 16:22387 OSTI; NTIS; GPO Dep. E 1.99: DE91011648 MF-406 
A7454608 16:20427 OSTI; NTIS; GPO Dep. E 1.99: DE91011702 MF-706 
A7457461 16:21065 OSTI; NTIS; GPO Dep. E 1.99: DE91011701 MF-706 
A7460465 16:19434 OSTI; NTIS; GPO Dep. E 1.99: DE91011697 MF-102 
A7460478 16:21495  OSTI; NTIS (US Sales Only); GPO Dep. E1.99: DE91011573 MF-704 
A7460479 16:20670 OSTI; NTIS; GPO Dep. E 1.99: DE91011572 MF-104 
A7460480 16:19748 OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE91011571 MF-721 
A7461962 16:21488 OSTI; NTIS; GPO Dep. E 1.99: DE91011567 MF-706 
A7461963 16:19503 OSTi; NTIS; GPO Dep. E 1.99: DE91011566 MF-106 
A7461964 16:21102 OST; NTIS; GPO Dep. E 1.99: DE91011565 MF-706 
47462254 16:21453 OSTI; NTIS; GPO Dep. E 1.99: DE91011563 MF-706 
A7462256 16:20873 OSTI; NTIS; GPO Dep. E 1.99: DE91011562 MF-704 
A7469855 16:20048 OSTi; NTIS; GPO Dep. E 1.99: DE91011560 MF-706 
A7 469856 16:19481 OSTI; NTIS; GPO Dep. E 1.99: DE91011559 MF-109 
A7469897 16:20813 OSTI; NTIS; GPO Dep. E 1.99: DE91011558 MF-704 
A7469995 16:21103 OSTI; NTIS; GPO Dep. E 1.99: DE91011557 MF-706 
A7469996 16:21104 OSTI; NTIS; GPO Dep. E 1.99: DE91011556 MF-706 
A7471343 16:19435  OSTI; NTIS; GPO Dep. E 1.99: DE91011553 MF-107 
A7471564 16:19482 OSTI; NTIS; GPO Dep. E 1.99: DE91011552 MF-108 
A7472546 16:21105 OSTI; NTIS; GPO Dep. E 1.99: DE91011551 MF-406 
A7472548 16:21106 OSTI; NTIS; GPO Dep. E 1.99: DE91011550 MF-706 
A7473090 16:22356 OSTI; NTIS; GPO Dep. E 1.99: DE91011591 MF-706 
A7473793 16:21107  OSTI; NTIS; GPO Dep. E1.99: DE91011589 MF-706 
A7473800 16:21046 OSTI; NTIS; GPO Dep. E 1.99: DE91011587 MF-706 
A7476238 16:21474 | OSTI; NTIS; GPO Dep. E 1.99: DE91011583 MF-706 
A7478326 16:20920 OSTI; NTIS; GPO Dep. E 1.99: DE91011582 MF-706 
A7478329 16:20258 OSTI; NTIS; GPO Dep. E 1.99: DE91011579 MF-404 
A7478374 16:20737 OSTI; NTIS; GPO Dep. E 1.99: DE91011577 MF-404 
A7478400 16:19593 OSTI; NTIS; GPO Dep. E 1.99: DE91011574 MF-504 
A7479136 16:20874 OSTI; NTIS; GPO Dep. E 1.99: DE91011696 MF-704 
ERA Vol.16,No.8 795 








PATENTS-US— 


Report Abstract Source of Order 
Number Number Availability Number 


A7482131 16:20814 OSTI; NTIS; GPO Dep. 


A7483683 
A7484302 
A7484303 
A7484304 
A7484321 
A7486039 
A7486636 
A7486665 
A7487323 
A7487324 
A7494074 
A7494380 
A7500352 
A7500353 
A7500829 


16:20738 
16:21514 
16:19953 
16:21108 
16:21109 
16:19483 
16:20815 
16:20739 
16:21523 
16:21047 
16:20637 
16:19616 
16:20875 
16:21048 
16:21024 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OST!; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


DE91011695 
DE91011694 
DE91011693 
DE91011692 
DE91011691 
DE91011690 
DE91011689 
DE91011688 
DE91011686 
DE91011685 
DE91011684 
DE91011642 
DE91011640 
DE91011636 
DE91011635 
DE91011634 


PEL- 
302 16:20004 OSTI; NTIS (US Sales Only); INIS DE91633740 
PFC/RR- 
90-12 16:22242 See DOE/ET/51013-287 
91-7 16:20405 See DOE/PC/90350-1 
91-8 16:20406 See DOE/PC/90350-2 
PINSTECH/CNS— 
103 16:20084 OSTI; NTIS (US Sales Only); INIS DE91633662 
PNC-TN- 
7410-90-006 16:21606 OSTI; NTIS (US Sales Only); INIS DE91790861 
PNL- 
6450-42-HEDR 16:21575 | OSTI; NTIS; INIS; GPO Dep. 
7210-HEDR 16:19802 OSTI; NTIS; INIS; GPO Dep. 
7226-HEDR 16:19823  OSTI; NTIS; INIS:; GPO Dep. 
7248-HEDR 16:21638 | OSTI; NTIS; INIS; GPO Dep. 
7554 16:21025 OSTI; NTIS; GPO Dep. 
7600-Pt.3 16:21576 OSTI; NTIS; GPO Dep. 
7603 16:20199 OSTI; NTIS (US Sales Only); GPO Dep. 
7604 16:19971 OSTI; NTIS (US Sales Only); GPO Dep. 
7673 16:19878 | OSTI; NTIS; GPO Dep. 
7692 16:19824 OSTI; NTIS; GPO Dep. 
7694 16:20638 OSTi; NTIS; GPO Dep. 
7700 16:21639 OSTI; NTIS; GPO Dep. 
7701 16:21829 OSTI; NTIS; GPO Dep. 
7703 16:22357 OSTI; NTIS; GPO Dep. 
PNL-MA- 
70 16:22328 | OSTI; NTIS; GPO Dep. 
PNL-SA- 


© 


DE91012617 MF-707 
DE91012772 MF-707 
DE91012482 MF-707 
DE91012483 MF-707 
DE91012771 MF-741 
DE91014321 MF-~402 
DE91012130 MF-704 
DE91012140 MF-704 
DE91012129 MF-245 
DE91012371 MF-902 
DE91013280 MF-372 
DE91013718 MF-510 
DE91013281 MF-300 
DE91013625 MF-506 


oHoN ooo 


o©onoeor 


bb BBA A eh eh Beh he Sh 
ste) 


wovicovoeoeoovvn®e 


© 


DE91012618 MF-900 


17044 
17155 
17469 
18369 
18417 
18442 
18454 
18508 
18598 
18658 
18686 
18687 
18688 
18689 


16:21679 
16:20461 
16:21795 
16:20060 
16:20259 
16:21839 
16:20373 
16:19749 
16:20462 
16:19750 
16:21830 
16:22329 
16:19825 
16:20005 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTi; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


DE91012920 
DE91011805 
DE91012737 
DE91012643 
DE91011800 
DE91012929 
DE91012822 
DE91013713 
DES1012821 
DE91012622 
DE91012488 
DE91012613 
DE91012612 
DE91012736 


MF-908 
MF-350 
MF-507 
MF-520 
MF-500 
MF-502 
MF-502 
MF-510 
MF-350 
MF-814 
MF-500 
MF-500 
MF-500 
MF-523 


MMM MMM MMM mMmMmmmm m MMMM MMMM mMmMmMmmm 
—_ 
© 
© 


ee ee ee ee ee ee ee ee 
codvoovoerovoDvDo® 
SSSSSSSSHSSSESE 


18690 16:21577 OSTI; NTIS; GPO Dep. DE91012491 MF-507; 
MF-505 
DE91012824 MF-506 
DE91012611 MF-501 
DE91012610 MF-528 
DE91012924 MF-812 
DE91012923 MF-812 
DE91012774 MF-406 
DE91012614 MF-502 
DE91012773 MF-510 
DE91012880 MF-510 
DE91012608 MF-504 
DE91012487 MF-501 


18693 16:21454 OSTI; NTIS; GPO Dep. 
18699 16:21455 OSTI; NTIS; GPO Dep. 
18750 16:20268 OSTI; NTIS; INIS; GPO Dep. 
18764 16:19751 OSTI; NTIS; INIS; GPO Dep. 
18765 16:19752 OSTI; NTIS; INIS; GPO Dep. 
18771 16:19972 OSTI; NTIS; GPO Dep. 
18792 16:21607 OSTI; NTIS; GPO Dep. 
18804 16:19753 OSTI; NTIS; INIS; GPO Dep. 
18807 16:19754 OSTI; NTIS; INIS; GPO Dep. 
18812 16:20816 | OSTI; NTIS; GPO Dep. 
18863 16:20921 OSTI; NTIS; INIS; GPO Dep. 
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RFP- 


Abstract Source of Order Distribution 
Number Availability i Number Category 


16:22363  OSTI; NTIS; INIS; GPO Dep. .99: DE91012486 MF-505 
16:19758 OSTI; NTIS; INIS; GPO Dep. 99: DE91012874 MF-814 
16:19759 | OSTI; NTIS; INIS; GPO Dep. DE91013710 MF-510 
16:19760 OSTI; NTIS; INIS; GPO Dep. DE91012872 MF-510 
16:19761 OSTI; NTIS; INIS; GPO Dep. DE91012925 MF-510 
16:22287 OSTI; NTIS; INIS; GPO Dep. DE91012879 MF-532 
16:22288 OSTI; NTIS; INIS; GPO Dep. DE91012878 MF-532 
16:19762 OSTI; NTIS; INIS; GPO Dep. DE91012727 MF-814 
16:20876 OSTI; NTIS; GPO Dep. DE91012871 MF-506 
16:19484 OSTI; NTIS; GPO Dep. DE91012607 MF-501 
16:19827 OSTI; NTIS; INIS; GPO Dep. DE91013222 MF-502; 
MF-505; 
MF-510 
DE91012870 MF-505 
DE91012616 MF-502 
DE91013712 MF-500 
DE91012932 MF-500 
DE91012926 MF-114 
DE91012485 MF-401; 
MF-404 
DE91012922 MF-114 
DE91012928 MF-507 
DE91012823 MF-502 
DE91012615 MF-510 
DES1012609 MF-500 
DE91012873 MF-202 
DE91012489 MF-507 
DE91012921 MF-113 
DE91012927 MF-408 
DE91012735 MF-721 
DE91012775 MF-502 
DE91013223 MF-510 


mmmmmmmmm 
888383888388 


16:22364 OSTI; NTIS; GPO Dep. 
16:21610 OSTI; NTIS; GPO Dep. 
16:20396  OSTI; NTIS; GPO Dep. 
16:20463 OSTI; NTIS; GPO Dep. 
16:20817  OSTI; NTIS; GPO Dep. 
16:20818 OSTI; NTIS; GPO Dep. 


ek ek ek et ot 


16:20428 OSTI; NTIS; GPO Dep. 
16:21456 OSTI; NTIS; INIS; GPO Dep. 
16:21641 OSTI; NTIS (US Sales Only); GPO Dep. 
16:19763 | OSTi; NTIS; INIS; GPO Dep. 
16:22388 OSTI; NTIS; GPO Dep. 
16:20280 OSTI; NTIS; GPO Dep. 
16:21806  OSTI; NTIS; INIS; GPO Dep. 
16:19485 OSTI; NTIS; GPO Dep. 
16:21807 OSTI; NTIS; GPO Dep. 
16:19764 OSTI; NTIS; INIS; GPO Dep. 
16:21611 OSTI; NTIS; GPO Dep. 
16:19765 OSTI; NTIS; INIS; GPO Dep. 


8 B8BSsesesess sesss 


nm MMMM mMmmmMmmmm mmmmmm 


16:19691  OSTI; NTIS (US Sales Only); GPO Dep. 


_ 


DE91014259 MF-714 


16:22218  OSTI; NTIS (US Sales Only); INIS DE91790812 
16:22219  OSTI; NTIS (US Sales Only); INIS DE91790811 
16:22289  OSTI; NTIS (US Sales Only); INIS DE91790809 


16:22220  OSTI; NTIS; INIS; GPO Dep. 
16:22221  OSTI; NTIS; INIS; GPO Dep. 
16:22222  OSTI; NTIS; INIS; GPO Dep. 
16:22223  OSTI; NTIS; INIS; GPO Dep. 


DE91012309 
DE91013455 
DE91012307 
DE91012311 


-~A A st ot 


$ 888888 88388 


DE91012305 
DE91013456 
DE91012306 
DE91013460 
DE91012308 
DE91012312 


16:22290 OSTI; NTIS; INIS; GPO Dep. 
16:21110 | OSTI; NTIS; INIS; GPO Dep. 
16:21111 OSTI; NTIS; INIS; GPO Dep. 
16:21112 | OSTI; NTIS; INIS; GPO Dep. 
16:22224 OSTI; NTIS; INIS; GPO Dep. 
16:22225 OSTI; NTIS; INIS; GPO Dep. 


16:22291 OSTI; NTIS; INIS; GPO Dep. 


mmmmmmm mmmm 
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DE91012310 


DE91013458 
DE91013457 


16:22226  OSTI; NTIS; INIS; GPO Dep. 
16:22292 OSTI; NTIS; INIS; GPO Dep. 


mm 
-~ 
Pel 


16:21699 See AECL-9759 
16:19553 See DOE/PC/90751-T11 


16:21858  OSTI; NTIS (US Sales Only); INIS DE91633260 
16:21939  OSTI; NTIS (US Sales Only); INIS DE91632561 


16:21810  OSTI; NTIS (US Sales Only); INIS DE91791008 
16:21808  OSTI; NTIS (US Sales Only); INIS DE91790975 
16:21809  OSTI: NTIS (US Sales Only); INIS DE91790843 


16:20740 OSTI; NTIS; GPO Dep. 99: DE91011913 MF-704 
16:20741 OSTI; NTIS; GPO Dep. 99: DE91011915 MF-704 
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RISO-R- 
581 
582 
583 


89-7 


90-04 
RWMC-— 

90-P-13 
SA-FOU- 

89-08 


386 
SAN- 
16306-12 
SAND- 

87-2909 
87-7072 
89-1343 
89-2379 
89-2463 
90-0740C 
90-0845C 
90-0893 
90-0934C 
90-0947C 
90-1704 
90-2172 
90-2235C 
90-2236C 
90-2237C 
90-2402 
90-2418C 
90-2533 
90-2556 
90-2634C 
90-2690C 
90-3007C 
90-3015C 
90-3023C 
90-3033C 
90-3110C 
90-3150 
90-3164C 
90-3186C 
90-3230C 
90-3236C 
90-7103 
90-7111 
91-0054C 
91-0064C 
91-0067C 
91-0102C 
91-0107C 
91-0121 
91-0194 
91-0217C 
91-0236C 
91-0246 
91-0310C 
91-0492 
91-0563C 
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Abstract 
Number 


16:20742 


16:19766 
16:19767 
16:21612 
16:22062 
16:21589 
16:20109 


16:20292 
16:22094 
16:22330 


16:20845 
16:20713 
16:21613 
16:21076 
16:19828 
16:19919 


16:19768 
16:19769 
16:21049 
16:19770 
16:21515 
16:21489 
16:20819 
16:19585 
16:19909 
16:19910 
16:20922 
16:21113 
16:20260 
16:20261 

16:20262 
16:20877 
16:21884 
16:21475 
16:19831 

16:19846 
16:21490 
16:20743 
16:21496 
16:20878 
16:20879 
16:19692 
16:22389 
16:21840 
16:20284 
16:20468 
16:21050 
16:22365 
16:19947 
16:20880 
16:20923 
16:21504 
16:22293 
16:21084 
16:21885 
16:21051 

16:22366 
16:20820 
16:19832 
16:21505 
16:19833 
16:21852 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See ENEA-RT-FARE-89-07 

See ENEA-RT-INN—90-04 

OSTI; NTIS (US Sales Only); INIS 
OST; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OST; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTIi; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


_ 
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Order 
Number 


DE91011960 


DE91633865 
DE91633848 
DE91633226 
DE91633468 
DE91792966 
DE91633671 


DE91792965 
DES1 632425 
DE91633952 


DE91791059 
DES1633640 
DE91003089 
DE91012149 


DE91012330 
DE91012637 
DE91009852 
DE91011268 
DE91011769 
DE91012018 
DE91012016 
DE91011766 
DE91012653 
DE91012865 
DE91009684 
DE91012634 
DE91009190 
DE91009037 
DE91009548 
DE91014396 
DE91009178 
DE91012368 
DE91014324 
DE91012012 
DE91012654 
DE91013261 
DE91009762 
DE91012655 
DE91011496 
DE91008575 
DE91012635 
DE91012020 
DE91012008 
DE91006267 
DE91011223 
DE91012331 
DE91012102 
DE91012867 
DE91011501 
DE91011956 
DE91012019 
DE91012010 
DE91012636 
DE91012633 
DE91012656 
DE91010872 
DE91014397 
DE91011493 
DE91013981 
DE91010858 





Report 
Number 


91-0578 

91-0671C 
91-0672 

91-0695C 
91-0760C 
91-0846C 
91-0855C 
91-0898C 


Abstract 
Number 


16:21506 
16:22095 
16:20285 
16:20881 
16:20821 
16:21114 
16:21877 
16:20882 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 


® 
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Order 
Number 


DE91012132 
DE91010853 
DE91012131 
DE91011500 
DE91010869 
DE91011321 
DE91011949 
DE91011958 


91-0951C 16:20822  OSTI; NTIS (US Sales Only); GPO Dep. 
91-0954C 16:21115 | OSTI; NTIS; GPO Dep. 

91-0963C 16:20078 OSTI; NTIS; INIS; GPO Dep. 

91-0999C 16:20883  OSTI; NTIS; INIS; GPO Dep. 

91-1020C 16:21052 OSTI; NTIS; INIS; GPO Dep. 

91-1026C 16:22367  OSTI; NTIS; GPO Dep. 

91-1056C 16:21476 OSTI; NTIS; GPO Dep. 

91-1066C 16:21003 OSTI; NTIS; GPO Dep. 

91-1096C 16:20286 OSTI; NTIS; GPO Dep. 

91-1143C 16:22368 OSTI; NTIS (US Sales Only); GPO Dep. 


DE91012647 
DE91012651 
DE91012650 
DE91011957 
DE91012015 
DE91012825 
DE91012011 
DE91012648 
DE91012864 
DE91012652 


91-7029 16:20287 OSTI; NTIS; GPO Dep. 


91-8004 
91-8213 
91-8215 


16:20744 
16:20745 
16:20746 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


DE91011767 
DE91013207 
DE91013134 
DE91013132 


NAMM MMMM MMM MMMM MMM Mmmm mm 
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91-8217 16:19557 OSTI; NTIS; GPO Dep. 
SCIE- 

42-89 16:20206 See NUREG/CR-4893 
SCIPP- 

90/32 16:21913 See ANL-HEP-TR-90-86 
spc- 

90-00141 16:21913 See ANL-HEP-TR-90-86 

91-00013 16:21408 See ANL-HEP-TR-91-19 
SERI/CP- 

250-4254-Voi.1 16:19892 OSTI; NTIS; GPO Dep. 99: DE91002163 

250-4254-Vol.2 16:19893 OSTI; NTIS; GPO Dep. .99: DE91013767 
SERI/TP- 


DE91013133 


211-4212 16:19902 OSTI; NTIS; GPO Dep. 


214-4135 
214-4271 
257-3757 
257-3984 


16:19903 
16:19904 
16:1S339 
16:19948 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


DE91002136 
DE91002149 
DE91002138 
DE91002160 
DE91002161 


SINRE- 
0021. 16:20080 See CNIC—00351 
SISSAASAS- 
130/90/EP 16:22135 See NORDITA-90/71-P(prepr.) 
SKB-TR- 
90-31 16:19771 OSTI; NTIS (US Sales Only); INIS DE91633866 
90-39 16:19662 OSTI; NTIS (US Sales Only); INIS DE91633241 
SLAC 
374 16:21906 OSTI; NTIS; INIS; GPO Dep. 
376 16:21318 | OSTI; NTIS; INIS; GPO Dep. 
SLAC-PUB- 
5403 16:21893 See DESY-91-001 
5431 16:22136 OSTI; NTIS; INIS; GPO Dep. 
5451 16:21319 | OSTI; NTIS; GPO Dep. 
5453 16:21320 OSTI; NTIS; INIS; GPO Dep. 
5454 16:21321 OSTI; NTIS; INIS; GPO Dep. 
5455 16:21189 OSTI; NTIS; INIS; GPO Dep. 
5456 16:21190 OSTI; NTIS; INIS; GPO Dep. 
5458 16:21191 OSTI; NTIS; INIS; GPO Dep. 
5463 16:21322 OSTI; NTIS; INIS; GPO Dep. 
5464 16:21323 OSTI; NTIS; INIS: GPO Dep. 
5465 16:21192 OSTI; NTIS; INIS; GPO Dep. 
5466 16:21193 | OSTI; NTIS; INIS; GPO Dep. 
5469 16:21324 OSTI; NTIS; INIS; GPO Dep. 
5470 16:21325  OSTI; NTIS; INIS; GPO Dep. 
5471 16:21457  OSTI; NTIS; INIS; GPO Dep. 
5478 16:21401 OSTI; NTIS; INIS; GPO Dep. 
5480 16:21326 OSTI; NTIS; INIS; GPO Dep. 
5485 16:21194 OSTI; NTIS; INIS; GPO Dep. 
5486 16:21195 | OSTI; NTIS; INIS: GPO Dep. 
5488 16:21327 OSTI; NTIS; INIS; GPO Dep. 
5489 16:21328 | OSTI; NTIS; INIS; GPO Dep. 


DE91012988 PC-414 
DE91012188 MF-414 


mim 
sh si 
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DE91011755 MF-410 
DE91012395 MF-414 
DE91012911 MF-414 
DE91012394 MF-414 
DE91012393 MF-414 
DE91012392 MF-414 
DE91012912 MF-414 
DE91012391 MF-414 
DE91012390 MF-414 
DE91013272 MF-414 
DE91012968 MF-414 
DE91012389 MF-414 
DE91012388 MF-414 
DE91012914 MF-414 
DE91012387 MF-414 
DE91012386 MF-414 
DE91013604 MF-414 
DE91012385 MF-414 
DE91012384 MF-414 
DE91012966 MF-414 
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SLAC-PUB-— 


Report 
Number 


5498 
5500 
5501 
5503 
5506 
5508 
5511 
5512 
5513 
5514 
5515 
5516 
5517 
5518 
5523 
5525 
5526 
5528 
5529 
5530 
5532 
5537 
5538 
5539 
5540 
5541 
5542 
5543 
5544 
5546 
5548 
5549 
5552 
5553 
5554 
5557 
5559 
5560 
5565 
5568 
5573 
SNV- 
3728 
3735 
SR/CNEAF— 
91-01 
SRDP-R- 
122 
142 
SSCL- 
295 
300 
301 
302 
303 
310-Rev. 
323 
339 
344-Rev. 
346 
348 
360 
361 
363 
365 
366 
367 
368 
369 
370 


Abstract 
Number 


16:21196 
16:21329 
16:21330 
16:21331 
16:21332 
16:21333 
16:21334 
16:21197 
16:21335 
16:21198 
16:21402 
16:21336 
16:21199 
16:21458 
16:21337 
16:21338 
16:21339 
16:21340 
16:21940 
16:21341 

16:21200 
16:21141 

16:21403 
16:21201 

16:21202 
16:21342 
16:21343 
16:21344 
16:21345 
16:21346 
16:21404 
16:21203 
16:21347 
16:21204 
16:21205 
16:21206 
16:21348 
16:21207 
16:21208 
16:21209 
16:21941 


16:20115 
16:21642 


16:19693 


16:19834 
16:19835 


16:21349 
16:21350 
16:21210 
16:21211 
16:21212 
16:21351 
16:21213 
16:21352 
16:21353 
16:21214 
16:21459 
16:21354 
16:21355 
16:21356 
16:21357 
16:21358 
16:21359 
16:21360 
16:21361 
16:21362 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTIi; NTIS; INIS; GPO; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS: GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


Order 
Number 


DE91012383 
DE91012382 
DE91012381 
DE91012380 
DE91012379 
DE91013271 
DE91012378 
DE91013273 
DE91012377 
DE91012915 
DE91012376 
DE91012329 
DE91012328 
DE91013276 
DE91012327 
DE91012326 
DE91013274 
DE91012325 
DE91012113 
DE91012324 
DE91012323 
DE91012916 
DE91012967 
DE91012322 
DE91012321 
DE91013275 
DE91012917 
DE91012320 
DE91012918 
DE91012319 
DE91013279 
DE91013278 
DE91012318 
DE91012317 
DE91012316 
DE91012315 
DE91013277 
DE91012919 
DE91012965 
DE91013606 
DE91012964 


DE91633474 
DE91633478 


DE91013170 


DE91633914 
DE91633915 


DE91012551 
DE91012552 
DE91012553 
DE91012554 
DE91012555 
DE91013361 
DE91013549 
DE91013554 
DE91012556 
DE91012512 
DE91013552 
DE91012591 
DE91012590 
DE91012589 
DE91012588 
DE91012587 
DE91012586 
DE91012585 
DE91012584 
DE91012583 


MMMM MMM MMMM MMM Mmmm 


mee ek ek ek ek ek ek ek ek wk atk ok ot ot os ot ot ot ot ot 
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376 16:21142 OSTI; NTIS; INIS; GPO Dep. DE91012582 
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Abstract Source of 
Number Availability 


® 
8 


Order 
Number 


g 


377 


380 


382 
383 
386 
389 
394 
399 
416 
419 
435 
447 
466 


16:21363 
16:21364 
16:21365 
16:21143 
16:21366 
16:21367 
16:21368 
16:21369 
16:21370 
16:21371 
16:21215 
16:21372 
16:21373 
16:21374 
16:21216 
16:21375 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


DE91012707 
DE91013400 
DE91012581 
DE91012580 
DE91012579 
DE91012578 
DE91012577 
DE91012576 
DE91012557 
DE91012575 
DE91013360 
DE91013359 
DE91013358 
DE91013363 
DE91013365 
DE91013967 


MMMM MMMM MMM Mmmm 
S88SS8S383sssssss 


468 16:21376  OSTI; NTIS; INIS; GPO Dep. 
ssi- 

90-14 16:22063  OSTI; NTIS (US Sales Only); INIS DE91633490 
STDR- 

88-27 16:20407 OSTI; NTIS; GPO Dep. 

88-39 16:20408  OSTI; NTIS; GPO Dep. 
STUK-B-YTO- 


DE91013827 


DE91010886 
DE91010887 


mm 
88 


16:20006 
16:21590 
16:20742 
16:20374 
16:19521 


16:21950 
16:22031 

16:22032 
16:21948 
16:21217 
16:21942 
16:21949 
16:21943 
16:21951 

16:22033 
16:21944 
16:21969 
16:22137 
16:21952 
16:21986 
16:21377 
16:21378 
16:21218 
16:21379 
16:21380 
16:21381 

16:21382 
16:21383 
16:21907 
16:22034 
16:21945 
16:21144 
16:21972 
16:21908 
16:21909 
16:21145 
16:21146 
16:21147 
16:21910 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
See RFP-4474 

OSTI; NTIS (US Sales Only); INIS 
See DOE/PC/89796-05 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


DE91633741 


DE91633227 


DE91633896 


DE91631080 
DE91631305 
DE91632644 
DE91631082 
DE91631784 
DE91631228 
DE91631083 
DE91631258 
DE91631084 
DE91631283 
DE91631211 
DE91631020 
DE91630995 
DE91631085 
DE91632677 
DE91631802 
DE91631796 
DE91631788 
DE91631803 
DE91631797 
DE91631798 
DE91631799 
DE91631800 
DE91631271 
DE91631306 
DE91631229 
DE91631779 
DE91631277 
DE91631272 
DE91631273 
DE91631780 
DE91631781 
DE91631782 
DE91631274 


16:21384 OSTI; NTIS (US Sales Only); TRIUMF, 4004 DE91012148 
Westbrook Mall, Vancouver, B.C., Canada 
V6T 2A3 
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21215-Rev.3 
53809-90 
UCRL-CR- 
106691 
106778 
107060-Pt.2 
107062 
107188 
107282 
UCRL-ID- 
106316 
106416 
106755 
106866 
107091 
107107 
107211 
107222 
107231 
UCRL-JC— 
103442 
104111 
104112 
104164 
104372-R1 
104397 
104530 
104674 
104754 
104763 
104931 
104949 
104973 
104980 
105105 
105138 
105244-Rev.1 
105265 
105271-Rev.1 
105345 
105362 
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Abstract 
Number 


16:21911 


16:21385 


16:21386 


16:21912 


16:20092 
16:21049 


16:19971 
16:20199 


16:21981 


16:21947 
16:21966 


16:21913 
16:21497 


16:19773 
16:19772 
16:21853 


16:20884 
16:21841 
16:19774 
16:21518 
16:20885 
16:19806 


16:19807 
16:21498 
16:21507 
16:19847 
16:19775 
16:20823 
16:20664 
16:22227 
16:21499 


16:22369 
16:21460 
16:20886 
16:22138 
16:22294 
16:22295 
16:19776 
16:20887 
16:19777 
16:19778 
16:19779 
16:19780 
16:22296 
16:22297 
16:22298 
16:21461 
16:20888 
16:19781 
16:21591 
16:21477 
16:22370 


Source of GPO 
Availability Dep. 


OSTI; NTIS (US Sales Only); TRIUMF, 4004 
Wesbrook Mall, Vancouver, B.C. Canada, 
V6T 2A3 

OSTI; NTIS (US Sales Only); TRIUMF, 4004 
Westbrook Mall, Vancouver, B.C., Canada 
V6T 2A3 

OSTI; NTIS (US Sales Only); TRIUMF, 4004 
Westbrook Mall, Vancouver, B.C., Canada 
V6T 2A3 

OSTI; NTIS (US Sales Only); TRIUMF, 4004 
Westbrook Mall, Vancouver, B.C., Canada 
V6T 2A3 


See CNIC—00306 
See SAND-89-1343 


See PNL-7604 
See PNL-7603 


OSTI; NTIS; INIS; GPO Dep. 


See LBL-29739 
See LBL-29990 


See ANL-HEP-TR-90-86 


OSTI; NTIS; GPO Dep. 


—_ 


ses 8 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


ee ee 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 


ee et i tk ot otk ot 


SSSSSSeesesssssssssss Bsssssses ssssss 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


MMMM MMMM MMMM MMMM MMMM MMMM mmm Oomom om 


cee ee eee ee ek ek ek ek wh od od otk ot ot ot 


Order 
Number 


DE91012638 


DE91012146 


DE91012145 


DE91012147 


DE91012141 


DE91011507 


DE91009624 
DE91013254 
DE91013112 


DE91009766 
DE91012039 
DE91011441 
DE91011443 
DE91012088 
DE91013926 


DE91012970 
DE91013603 
DE91013129 
DE91012138 
DE91012110 
DE91012109 
DE91013131 
DE91013128 
DE91012969 


DE91011918 
DE91011923 
DE91011545 
DE91011934 
DE91012078 
DE91012562 
DE91013515 
DE91012084 
DE91013491 
DE91013580 
DE91012027 
DE91013490 
DE91011920 
DE91012090 
DE91012081 
DE91011930 
DE91011925 
DE91011541 
DE91012035 
DE91012776 
DE91011919 


MF-704 


MF-814 
MF-702 
PC-700 


MF-712 
MF-701 
MF-814 
MF-703 
MF-704 
MF-703 


MF-702 
MF-700 
MF-700 
MF-706 
MF-700 
MF-712 
MF-420 
MF-420 
MF-700 


MF-705 
MF-706 
MF-704 
MF-706 
MF-706 
MF-712 
MF-810 
MF-701 
MF-814 
MF-810 
MF-810 
MF-810 
MF-706 
MF-712 
MF-712 
MF-706 
MF-704 
MF-722 
MF-700 
MF-712 
MF-705 





Report 
Number 


105483 
105559 
105585 
105597 
105704 
105736 
105806 
105863 
105901 
105903 
106107 
106163 
106181 
106182 
106269 
106271 
106340 
106343 
106361 
10639 
106498 
106508 
106553 
106555 
106567 
106571 
106765 
106766 
106786 
106807 
106840 
106852 
106863 
106901 
106927 
107052 
107053 
107069 
107116 
107118 
107129 
107132 


Abstract 
Number 


16:22299 
16:21387 
16:21388 
16:21219 
16:22300 
16:21116 
16:22301 
16:21516 
16:20889 
16:21878 
13:21592 
16:19782 
16:22371 
16:22372 
16:22302 
16:22303 
16:21005 
16:21508 
16:20674 
16:21004 
16:21524 
16:21006 
16:21854 
16:20824 
16:20678 
16:20825 
16:20747 
16:20890 
16:22304 
16:22153 
16:19694 
16:20748 
16:22139 
16:21525 
16:22035 
16:21478 
16:19617 
16:20891 
16:21148 
16:21479 
16:22331 
16:20892 
16:20275 
16:19783 
16:21879 


Source of 
Availability 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


D9 
BS 


Order 
Number 


DE91013243 
DE91013488 
DE91013568 
DE91013489 
DE91011193 
DE91012083 
DE91012797 
DE91011529 
DE91012777 
DE91013251 
DE91011531 
DE91012030 
DE91008067 
DE91008066 
DE91013516 
DE91012885 
DE91013582 
DE91012573 
DE91011527 
DE91011480 
DE91013305 
DE91011189 
DE91011917 
DE91011924 
DE91011511 
DE91011194 
DE91011116 
DE91011117 
DE91012036 
DE91012033 
DE91011526 
DE91011927 
DE91011929 
DE91013304 
DE91012034 
DE91012085 
DE91011914 
DE91011871 
DE91012037 
DE91012561 
DE91011715 
DE91012086 
DE91012087 
DE91013517 
DE91013249 


af ob ab ab ab ab ab ob ah oh oh ob oh oh ah mh Bh DD DD DD DD DD DD DD DD DD SD DD DD DS 
SSSSSSSSSSSSSSSSSSESSSSSSSSSSSLSSESSSSSSSSSSss 


16:21500  OSTI; NTIS (US Sales Only); GPO Dep. DE91013567 


16:21509  OSTI; NTIS (US Sales Only); GPO Dep. 
16:21462  OSTI; NTIS; GPO Dep. 


DE91012550 
DE91013462 


OM OOOO MMMM MMMM MOM MMMM OOM MMM OOO MMMM MMMM MM Mmmmmmm 


= =f 
8 8 


16:22373  OSTI; NTIS (US Sales Only); INIS 
16:22374 OSTI; NTIS (US Sales Only); INIS 


DE91633917 
DE91633918 
16:21680 OSTI; NTIS (US Sales Only); INIS DE91633521 


16:22036 OSTI: NTIS (US Sales Only): INIS 
16:22143 OSTI; NTIS (US Sales Only); INIS 
16:22140 OSTI; NTIS (US Sales Only); INIS DE91632276 


107136 
107190 
107202 
107276 
UCRL-LR- 
106630 
106884 
ULF-RAD-R- 
061 
062 
063 
UM-P- 
90/100 DE91632645 
90/107 
90/11 
90/54 16:22141 OSTI; NTIS (US Sales Only); INIS DE91632269 
90/55 
90/73 
90/92 
90/94 
90/96 
UM-TH- 
88-22 
89-05 
UTTG- 
38-90 
Uw-CPTC- 
90-8-Rev 
91-4 


DE91632268 


16:22142 OSTI; NTIS (US Sales Only); INIS DE91632277 
16:21463 OSTI; NTIS (US Sales Only); INIS DE91633821 
16:22096  OSTI:; NTIS (US Sales Only): INIS DE91632437 
16:20749 OSTI: NTIS (US Sales Only): INIS DE91632890 
16:21464 OSTI; NTIS (US Sales Only): INIS DE91633822 


16:21949 See TRI-PP-88-91 
16:21952 See TRI-PP-89-8 


16:22135 See NORDITA-90/71-P(prepr.) 


16:22228 OSTI: NTIS: INIS: GPO Dep. DE91013346 PC-427 


16:22229 OSTI: NTIS; INIS: GPO Dep. 99: 0E91013343 PC-427 
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Abstract 
Number 


16:22230 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


Order 
Number 


DE91013345 


16:22104 See HEPHY-PUB-—543/90 

16:22144 OSTI; NTIS (US Sales Only); INIS DE91630996 
16:22145 OSTI; NTIS (US Sales Only); INIS DE91630981 
16:22146 OSTI; NTIS (US Sales Only); INIS DE91630997 
16:22147 OSTI; NTIS (US Sales Only); INIS DE91630998 
16:21970  OSTI; NTIS (US Sales Only); INIS DE91631021 
16:22148 | OSTI; NTIS (US Sales Only); INIS DE91630982 


16:20110 OSTI; NTIS (US Sales Only); INIS DE91633925 


16:19701  OSTI; NTIS (US Sales Only); INIS DE91633894 


804 


91-TJ997C/6 


Y/TR- 


91/4 


YTs- 


354 
355 
356 
357 
358 
363 


ERA Vol. 16, No. & 


16:20049 
16:19785 
16:20111 


16:19786 
16:20385 


16:19787 
16:21346 


16:19788 
16:21648 


16:20263 
16:21053 
16:19829 
16:22375 
16:19789 
16:21617 
16:21009 
16:19790 
16:19791 
16:19792 
16:19808 


16:19809 
16:19793 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
See SLAC-PUB-5546 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


DE91012204 
DE91013239 
DE91012203 


DE91010108 
DE91013240 


DE91013241 


DE91010036 
DE91013543 


DE91787409 
DE91011145 
DE91013148 
DE91013037 
DE91012046 
DE91012142 
DE91011341 
DE91013063 
DE91013062 
DE91013061 
DE91013060 


DE91013059 
DE91013292 


MF-534 
MF-902 
MF-520 


MF-904 
MF-907 


MF-900 


MF-722 
MF-707 
MF-705 
MF-702 
MF-702 
MF-701 
MF-702 
MF-702 
MF-702 
MF-702 


MF-702 
MF-702 








Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE90000494 
DE90009700 
DE91002001 
DE91002009 
DE91002042 
DE91002054 
DE91002063 
DE91002064 
DE91002105 
DE91002136 
DE91002138 
DE91002149 
DE91002160 
DE91002161 
DE91002163 
DE91002229 
DE91002230 
DE91002234 
DE91002235 
DE91002236 
DE91002238 
DE91002239 
DE91002240 
DE91002241 
DE91002242 
DE91002243 
DE91003086 
DE91003087 
DE91003088 
DE91003089 
DE91003097 
DE91003098 
DE91003099 
DE91003100 
DE91003101 
DE91003102 
DE91003103 
DE91003104 
DE91003105 
DE91003106 
DE91003107 
DE91003108 
DE91005588 
DE91005935 
DE91006141 
DE91006267 
DE91006344 
DE91007194 
DE91007266 
DE91007636 


DE91008066 
DE91008067 
DE91008430 
DE91008575 
DE91008583 
DE91008623 
DE91008814 
DE91008881 
DE91008890 
DE91009037 


Report No. 


DOE/MC/23260-2828 
DOE/MC/24221-2881 
DOE/METC-91/4105 
DOE/MC/20422-2963 
DOE/MC/23166-2970 
DOE/MC/20422-2968 
DOE/MC/22130-2983 
DOE/MC/25159-2984 
DOE/CH/10093-85 
SERVTP-211-4212 
SERVTP-214-4271 
SERVTP-214-4135 
SERVTP-257-3757 
SERI/TP-257-3984 
SERVCP-250-4254-Vol.1 
NIPER-502 
NIPER-510 
DOE/BC/14600-8 
NIPER-520 
DOE/BC-91/4/SP 
NIPER—495 
DOE/MC/26031—4 
DOE/BC/14200—4 
DOE/BC/14600-9 
DOE/BC/14203—4 
DOE/MC/22044—15 
INIS-mf—12165 
INIS-mf-12166 
INIS-mf-12167 
SAAS-386 
INIS-SU-247/A 
INIS-SU-246 
INIS-SU-249 
INIS-SU-248/A 
INIS-SU-251 
INIS-SU-244 
INIS-SU-250 
JINR-D-9-89-52 
INIS-SU-252/A 
INIS-SU-253 
AECL-9926(v.2) 
AECL~-9926(v.3) 
DOE/ER/75346-11 
LA-UR-90-4428 
EGG-M-90121 
SAND~90-3230C 
CONF-900981- 
CONF-910853—1 
CONF-910831—1 
DOE/OSTI- 
3406(Suppl.2)(Add.2) 
UCRL-JC—106182 
UCRL-JC—106181 
DOE/PC/79927-T4 
SAND-90-3110C 
LA-UR-91-477 
DOE/WIPP-89-013-Rev.1 
ANL/CP-70548 
CONF-910817-3 
CONF-910812-1 
SAND-90-2236C 


Order No. 


DE91009056 
DE91009178 
DE91009190 
DE91009427 
DE91009437 
DE91009465 
DE91009524 
DE91009548 
DE91009624 
DE91009653 
DE91009684 
DE91009747 
DE91009762 
DE91009766 
DE91009852 
DE91009894 
DE91009912 
DE91009913 
DE91009916 
DE91009918 
DE91009920 
DE91009923 
DE91009924 
DE91009926 
DE91009930 
DE91009970 
DE91010036 
DE91010048 
DE91010060 
DE91010108 
DE91010128 
DE91010136 
DE91010140 
DE91010144 
DE91010147 
DE91010150 
DE91010190 
DE91010243 
DE91010248 
DE91010257 
DE91010285 
DE91010388 
DE91010393 
DE91010439 
DE91010451 
DE91010502 
DE91010508 
DE91010533 
DE91010535 
DE91010555 
DE91010593 
DE91010627 
DE91010679 
DE91010732 
DE91010806 
DE91010831 
DE91010853 
DE91010858 
DE91010869 
DE91010872 
DE91010886 


Report No. 


DOE/ET/10815—157 
SAND-90-2418C 
SAND-90-2235C 
DOE/PC/88813-T5 
BNL-NUREG-45835 
BNL—45834 
CONF-901184—1 
SAND-90-2237C 
UCRL-—101877 
CONF-871187-2 
SAND-90-1704 
DOE/ER-0487P 
SAND-90-3015C 
UCRL-CR-106691 
SAND-89-1343 
DOE/PC/88852-T3 
CONF-910870-1 
CONF-910870—2 
CONF-910817-9 
CONF-910614-3 
CONF-910817—11 
CONF-910870—4 
CONF-910870-3 
NASA-TM-—103675 
CONF-910817—10 
LA-UR-91-1018 
WSRC-RP-89-978 
EGG-FM-9454 
EGG-M-91092 
WHC-SA-1010 
KFKi--1991-07/E 
CONF-910870—7 
CONF-91 0602-24 
CONF-910870-6 
CONF-910602-22 
CONF-910870-8 
DOE/ER/45421-1 
LBL-30291 
DOE/PC/89754—T1 
DOE/ER/45396—2 
ANL/CP-70929 
CONF-910645~-2 
CONF-910871—1 
DOE/PC/79880-T8 
ORNLU/TM-11719 
DOE/PC/90176-T3 
DOE/PC/90176-TS 
CONF-901120— 
DOE/PC/79798-T11 
DOE/PC/79908-T7 
ANL/CP-72768 
ANL/CP-70864 
DOE/PC/90005-T38 
DOE/ER/14042-1 
CONF-9010138-2 
DOE/CE/40875-2 
SAND-91-0671C 
SAND-91-0563C 
SAND-91-0760C 
SAND-91-0236C 
STDR-88-27 


Order No. 


DE91010887 
DE91010893 
DE91010897 
DE91010915 
DE91010916 
DE91010980 
DE91011000 
DE91011018 
DE91011072 
DE91011082 
DE91011088 
DE91011095 
DE91011097 
DE91011100 
DE91011116 
DE91011117 
DE91011131 
DE91011145 
DE91011147 
DE91011168 
DE91011189 
DE91011193 
DE9101 1194 
DE91011215 
DE91011223 
DE91011268 
DE91011273 
DE91011275 
DE91011282 
DE91011283 
DE91011286 
DE91011287 
DE91011288 
DE91011289 
DE91011290 
DE91011292 
DE91011293 
DE91011294 
DE91011295 
DE91011297 
DE91011300 
DE91011306 
DE91011309 
DE91011311 
DE91011312 
DE91011321 
DE91011341 
DE91011344 
DE91011365 
DE91011366 
DE91011368 
DE91011369 
DE91011373 
DE91011377 
DE91011386 
DE91011393 
DE91011398 
DE91011399 
DE91011405 
DE91011410 
DE91011425 


Report No. 


STDR-88-39 
LA-11954-T 
DOE/PC/79933-T10 
DOE/ER/13529-5 
DOE/ER/13864—4 
BNL-45993 
DOE/ER/45288-T1 
DOE/CE/90023-T1 
DOE/ER/45097-6 
ORNUATD—12 


CONF-910706—1-Rev. 


CONF-910854—1 


CONF-910817—12-Pt.1 
CONF-910817—13-Pt.2 


UCRL-JC—1 06765 
UCRL-JC—106766 
CONF-901155—7 
Y/DD-456 
K/ET—194 
ANL/CP-72421 
UCRL-JC—1 06508 
UCRL-JC—1 05704 
UCRL-JC—106571 
ORNL/ATD—50 
SAND-90-3236C 
SAND-89-2379 
DOE/NV/10384—35 
DOE/PC/79910—12 
DOE/PC/79910-8 
DOE/PC/79910-9 
DOE/PC/90296-T1 
DOE/PC/90174—T1 
DOE/PC/89784—6 
DOE/PC/88933-9 
DOE/PC/89796-05 
DOE/PC/89807-T3 
DOE/PC/89782-T2 
DOE/PC/8975S-T5 


CONF-9102112—Absts. 


DOE/PC/88929-T8 
DOE/PC/89796—4 
DOE/PC/79925-12 
DOE/PC/88930-T8 
DOE/PC/90751-T11 
DOE/PC/89759-T4 
SAND-91-0846C 
Y/TR-91/4 
LA-12055 
CONF-910739-13 
CONF-910602-31 
CONF-91 0846-2 
CONF-9104242—1 
CONF-910854—2 
KCP-613-4525 
LA-UR-91-1245 
LA-UR-91-1164 
LA-UR-91-1117 
LA-UR-91-1077 
LA-UR-91-1286 
LA-UR-91-1424 
ANUEAIS/TM-44 
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DE91011428 


Order No. 


DE91011428 
DE91011436 
DE91011439 
DE91011441 

DE91011443 
DE91011454 
DE91011457 
DE91011461 

DE91011467 
DE91011469 
DE91011470 
DE91011478 
DE91011480 
DE91011481 

DE91011482 
DE91011487 
DE91011488 
DE91011493 
DE91011496 
DE91011500 
DE91011501 

DE91011507 
DE91011511 

DE91011526 
DE91011527 
DE91011529 
DE91011531 

DE91011541 

DE91011545 
DE91011547 
DE91011550 
DE91011551 

DE91011552 
DE91011553 
DE91011556 
DE91011557 
DE91011558 
DE91011559 
DE91011560 

DE91011562 

DE91011563 

DE91011565 

DE91011566 
DE91011567 
DE91011571 

DE91011572 

DE91011573 

DE91011574 

DE91011577 
DE91011579 
DE91011582 
DE91011583 
DE91011587 
DE91011589 
DE91011591 

DE91011592 
DE91011596 
DE91011600 
DE91011601 

DE91011602 
DE91011609 
DE91011613 
DE91011614 
DE91011615 
DE91011616 
DE91011617 
DE91011618 
DE91011622 
DE91011627 
DE91011629 
DE91011631 
DE91011634 


806 


Report No. 


DOE/WIPP-90-040C 
LA-UR-91-1329 
LA-UR-91-1303 
UCRL-CR-107060-Pt.2 
UCRL-CR-107062 
DOE/WIPP-90-023C 
DOE/WIPP--90-055C 
DOE/WIPP-90-052C 
DOE/EA-0440 
CONF-900210-65 
CONF-900210-69 
CONF-9005159-3 
UCRL-JC—10639 
DOE/WIPP-90-030C 
DOE/WIPP-90-038C 
DOE/ER/45193-T6 
DOE/ER/45193-T7 
SAND-91-0310C 
SAND-90-3033C 
SAND-91-0695C 
SAND-$1-0064C 
UCID-20622-90-2 
UCRL-JC—106567 
UCRL-JC—106840 
UCRL-JC—106361 
UCRL-JC-105863 
UCRL-JC—106107 
UCRL-JC—105265 
UCRL-JC—104112 
DOE/EIA-0130(91/04) 
PATENTS-US—A7472548 
PATENTS-US-—A7472546 
PATENTS-US-A7471564 
PATENTS-US—A7471343 
PATENTS-US—A7469996 
PATENTS-US—A7469995 
PATENTS-US-A7469897 
PATENTS-US—A7469856 
PATENTS-US—A7469855 
PATENTS-US—A7462256 
PATENTS-US-A7462254 
PATENTS-US—A7461964 
PATENTS-US-—A7461 963 
PATENTS-US—A7461962 
PATENTS-US-A7460480 
PATENTS-US—A7460479 
PATENTS-US—A7460478 
PATENTS-US-A7478400 
PATENTS-US—A7478374 
PATENTS-US—A7478329 
PATENTS-US-A7478326 
PATENTS-US-—A7476238 
PATENTS-US—A7473800 
PATENTS-US~A7473793 
PATENTS-US-A7473090 
PATENTS-US-A7406007 
PATENTS-US—A7400856 
PATENTS-US—A7398604 
PATENTS-US~A7390781 
PATENTS-US-A7389471 
PATENTS-US-A7417148 
PATENTS-US—A7414232 
PATENTS-US-A7412736 
PATENTS-US-A7412713 
PATENTS-US-A7412712 
PATENTS-US~A7412711 
PATENTS-US—A7406396 
PATENTS-US-A7398576 
PATENTS-US-A7392878 
PATENTS-US-A7390849 
PATENTS-US-A7406009 
PATENTS-US—A7500829 
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Order No. 


DE91011635 
DE91011636 
DE91011640 
DE91011642 
DE91011645 
DE91011646 
DE91011647 
DE91011648 
DE91011649 
DE91011651 

DE91011652 
DE91011654 
DE91011656 
DE91011657 
DE91011659 
DE91011661 

DE91011663 
DE91011664 
DE91011665 
DE91011666 
DE91011667 
DE91011668 
DE91011669 
DE91011670 
DE91011671 

DE91011672 
DE91011673 
DE91011674 
DE91011675 
DE91011677 
DE91011679 
DE91011680 
DE91011684 
DE91011685 
DE91011686 
DE91011688 
DE91011689 
DE91011690 
DE91011691 

DE91011692 
DE91011693 
DE91011694 
DE91011695 
DE91011696 
DE91011697 
DE91011701 

DE91011702 
DE91011706 
DE91011707 
DE91011709 
DE91011713 
DE91011715 
DE91011718 
DE91011730 
DE91011744 
DE91011748 
DE91011750 
DE91011755 
DE91011757 
DE91011766 
DE91011767 
DE91011769 
DE91011777 
DE91011800 
NE91011805 
DE91011827 
DE91011828 
DE91011830 
DE91011833 
DE91011834 
DE91011835 
DE91011836 


Report No. 


PATENTS-US—A7500353 
PATENTS-US—A7500352 
PATENTS-US—A7494380 
PATENTS-US—A7494074 
PATENTS-US—A74231 72 
PATENTS-US—A74231 65 
PATENTS-US-A7422479 
PATENTS-US—A7452014 
PATENTS-US-A7450788 
PATENTS-US—A7449176 
PATENTS-US—A7449175 
PATENTS-US—A7447478 
PATENTS-US—A7447470 
PATENTS-US—A7447454 
PATENTS-US—A7444339 
PATENTS-US-A7441483 
PATENTS-US—A7438378 
PATENTS-US—A7437575 
PATENTS-US—A7437403 
PATENTS-US—A7436573 
PATENTS-US—A7435092 
PATENTS-US—A7432938 
PATENTS-US—A7431365 
PATENTS-US—A7431364 
PATENTS-US—A7431363 
PATENTS-US—A7430559 
PATENTS-US—A7430202 
PATENTS-US—A7430032 
PATENTS-US—A7428682 
PATENTS-US—A7428676 
PATENTS-US—A7428538 
PATENTS-US-A7424028 
PATENTS-US—A7487324 
PATENTS-US-A7487323 
PATENTS-US—A7486665 
PATENTS-US—A7486636 
PATENTS-US—A7486039 
PATENTS-US-A7484321 
PATENTS-US—A7484304 
PATENTS-US—A7484303 
PATENTS-US—A7484302 
PATENTS-US-A7483683 
PATENTS-US—A7482131 
PATENTS-US-A7479136 
PATENTS-US—A7460465 
PATENTS-US—A7457461 
PATENTS-US—A7454608 
PATENTS-US—A7420411 
DOE/EIA-0109(91/04) 
DOE/EIA-0226(91/04) 
BNL-46021 
UCRL-JC-107129 
BNL—45947 

BNL—45292 
LA-11858-MS 
ANL/CP-72825 
ANUCP-71726 
SLAC-PUB-5431 
DOE/FE-0222P 
SAND-90-0893 
SAND-91-7029 
SAND-89-2463 
ORNUTM-11840 
PNL-SA-18417 
PNL-SA-17155 
LBL-30435 

LBL-28892 

LBL-30573 
ANL/CP-72574 
ANL/CP-72564 
ANL/CP-72968 
ANL/CP-73023 


Order No. 


DE91011838 
DE91011840 
DE91011843 
DE91011845 
DE91011847 
DE91011851 

DE91011871 

DE91011872 
DE91011873 
DE91011874 
DE91011875 
DE91011876 
DE91011882 
DE91011883 
DE91011885 
DE91011886 
DE91011887 
DE91011888 
DE91011904 
DE91011909 
DE91011912 
DE91011913 
DE91011914 
DE91011915 
DE91011917 
DE91011918 
DE91011919 
DE91011920 
DE91011923 
DE91011924 
DE91011925 
DE91011927 
DE91011929 
DE91011930 
DE91011934 
DE91011935 
DE91011940 
DE91011941 

DE91011943 
DE91011949 
DE91011956 
DE91011957 
DE91011958 
DE91011960 
DE91011970 
DE91011971 

DE91011973 
DE91011988 
DE91012008 
DE91012010 
DE91012011 

DE91012012 
DE91012015 
DE91012016 
DE91012018 
DE91012019 
DE91012020 
DE919012021 

DE91012027 
DE91012030 
DE91012033 
DE91012034 
DE91012035 
DE91012036 
DE91012037 
DE91012039 
DE91012043 
DE91012046 
DE91012050 
DE91012052 
DE91012053 
DE91012054 


Report No. 


ANL/CP-72755 
ANL/CP-72716 
ANL/CP-72573 
ANL/CP-72538 
ANL/CP-71008 
ANL/CP-72897 
UCRL-JC—107069 
LBL-30373 
LBL-30425 
LBL-28878 
LBL-29061 
LBL-30308 
LBL-30298 
LBL-—30365 
LBL-30421 
LBL-30403 
LBL-—28792 
LBL-25043 
IS-M-664 
LBL-29044 
LBL-26639 
RFP—4413 
UCRL-JC—107053 
RFP—4447 
UCRL-JC—1 06553 
UCRL-JC—103442 
UCRL-JC—1 05362 
UCRL-JC—104973 
UCRL-JC—104111 
UCRL-JC—106555 
UCRL-JC—105244-Rev.1 
UCRL-JC—106852 
UCRL-JC—1 06863 
UCRL-JC—105138 
UCRL-JC—104164 
CONF-910435-78 
CONF-9104385-73 
CONF-910435—71 
DOE/PETC/TR-91/5 
SAND-91-0855C 
SAND-91-0067C 
SAND-91-0999C 
SAND-91-0898C 
RFP-4474 
BNL-NCS—45989 
BNL-46058 
DOE/MC/25 118-2965 
LA-12100-PR 
SAND-90-3186C 
SAND-91-0107C 
SAND-91-1056C 
SAND-90-2634C 
SAND-91-1020C 
SAND-90-0845C 
SAND-90-0740C 
SAND-91-0102C 
SAND-90-3164C 
IS-T-1527 
UCRL-JC—104931 
UCRL-JC—106163 
UCRL-JC—106807 
UCRL-JC—106927 
UCRL-JC—105271-Rev.1 
UCRL-JC—106786 
UCRL-JC—107116 
UCRL-CR-106778 
DOE/ER/40105-154 
YAA-202 


CONF-910812-2-Extd.Abst. 


CONF-9104201—1 
CONF-910503-6 
LA-UR-91-1491 








Order No. 


DE91012055 
DE91012058 
DE91012063 
DE91012066 
DE91012068 
DE91012072 
DE91012076 
DE91012077 
DE91012078 
DE91012081 
DE91012083 
DE91012084 
DE91012085 
DE91012086 
DE91012087 
DE91012088 
DE91012090 
DE91012091 
DE91012092 
DE91012098 
DE91012099 
DE91012102 
DE91012109 
DE91012110 
DE91012113 
DE91012117 
DE91012118 
DE91012119 
DE91012120 
DE91012121 
DE91012122 
DE91012123 
DE91012124 
DE91012125 
DE91012126 
DE91012127 
DE91012128 
DE91012129 
DE91012130 
DE91012131 
DE91012132 
DE91012137 
DES1012138 
DE91012140 
DE91012141 
DE91012142 
DE91012144 
DE91012145 
DE91012146 
DE91012147 
DE91012148 
DE91012149 
DE91012150 
DE91012151 
DE91012155 
DE91012160 
DE91012165 
DE91012167 
DE91012168 
DE91012169 
DE91012171 
DE91012173 
DE91012175 
DE91012176 
DES1012177 
DE91012180 
DE91012182 
DE91012185 
DE91012186 
DE91012187 
DE91012188 
DE91012192 


Report No. 


CONF-910503-5 
CONF-910402-15 
CONF-9105174—1 
CONF-910503-7 
CONF-9106146-6 
CONF-910624—1 
BNL-46082 
BNL—45968 
UCRL-JC—104372-R1 
UCRL-JC—105105 
UCRL-JC—105736 
UCRL-JC—104674 
UCRL-JC—107052 
UCRL-JC—107132 
UCRL-JC—107136 
UCRL-CR-107188 
UCRL-JC—104980 
LA-12060-T 
IN-—6263-Vol.2 
ORNL/RE-23-No.3 
BNWL-B-309 
SAND-90-7111 
UCRL-ID—107107 
UCRL-ID—107091 
SLAC-PUB-5529 
DOE/FE—0225P 
DOE/FE-0226P 
DOE/FE-0227P 
DOE/FE-—0228P 
DOE/FE-0230P 
DOE/FE-0231P 
DOE/FE-0232P 
DOE/FE-0233P 
DOE/FE-0234P 
DOE/FE-0235P 
BNL-52284 
DOE/ER-0496P 
PNL-7673 
PNL-7603 
SAND-91-0672 
SAND-91-0578 
DOE/EH-0185T 
UCRL-ID-106866 
PNL-7604 
TUNL-29 
Y/SUB—91 -TJ997C/6 
DOE/ER/13604—16 
TRI-PP-90-93 
TRi-PP-S0-92 
TRI-PP-91-3 
TRI-PP-90-87 
SAN-16306-12 
NRL/MR-6798 
DOE/CE/90029-5 
DOE/ER/45384—2 
DOE/ER/13482-5 
DOE/ER/40293-5 
DOE/FE-0224P 
ORNL/FTR-3894 
DOE/ER/45254—-5 
DOE/ER/13631-T1 
DOE/EA-0469 
DOE/EA-0504 
DOE/EV/04580—4 
DOE/ER/13596-T2 
DOE/EA-0455 
DOE/ER/13603—-4 
DOE/PC/79933-T 11 
DOE/ER/45279-3 
DOE/ER/45279-2 
SLAC-376 
DOE/BC/14204—9 


Order No. 


DE91012196 
DE91012203 
DE91012204 
DE91012205 
DE91012206 
DE91012207 
DE91012211 
DE91012212 
DE91012213 
DE91012217 
DE91012218 
DE91012219 
DE91012220 
DE91012221 
DE91012225 
DE91012226 
DE91012227 
DE91012228 
DE91012229 
DE91012234 
DE91012236 
DE91012237 
DE91012241 
DE91012242 
DE91012243 
DE91012248 
DE91012249 
DE91012250 
DE91012251 
DE91012252 
DE91012253 
DE91012254 
DE91012255 
DE91012256 
DE91012257 
DE91012258 
DE91012260 
DE91012261 
DE91012262 
DE91012263 
DE91012264 
DE91012265 
DE91012266 
DE91012267 
DE91012268 
DE91012269 
DE91012270 
DE91012271 
DE91012272 
DE91012273 
DE91012277 
DE91012278 
DE91012280 
DE91012282 
DE91012283 
DE91012284 
DE91012286 
DE91012288 
DE91012290 
DE91012291 
DE91012293 
DE91012294 
DE91012295 
DE91012297 
DE91012299 
DE91012304 
DE91012305 
DE91012306 
DE91012307 
DE91012308 
DE91012309 
DE91012310 


Report No. 


DOE/ID/12578-2-Vol.1 
WHC-MR-0245 
WHC-MR-0188 
DOE/EIA-0035(91/05) 
DOE/EIA-0543(91/1Q) 
DOE/EIA-0380(91/05) 
DOE/HWP-108 
ORNUFTR-3902 
ORNUFTR-3895 
CONF-9105180-1 
ANUCP-73103 
CONF-910430-3 
CONF-910808—1 
CONF-9104248-1 
CONF-910503—10 
CONF-910503-11 
CONF-910711-6 
CONF-9009381—1 
CONF-910704—1 
LA-UR-91-1788 
CONF-890310-8 
CONF-910505-57 
BNL-44556 
CONF-910739-14 
DOE/MC/24221-T19 
DOE/ID/12626-T2 
DOE/PC/91274-T3 
DOE/PC/91274-T4 
DOE/PC/91274-T5 
DOE/PC/91274-T6 
DOE/PC/91274-T7 
DOE/PC/91274-T8 
DOE/PC/91274-T9 
DOE/PC/91274-T10 
DOE/PC/91274-T11 
DOE/PC/91274-T12 
DOE/PC/91274-T13 
DOE/PC/91274-T14 
DOE/PC/91274-T15 
DOE/PC/79892-T5 
DOE/PC/79892-Té 
DOE/PC/79892-T7 
DOE/PC/79892-T8 
DOE/PC/79892-T9 
DOE/PC/79892-T10 
DOE/PC/79892-T11 
DOE/PC/79892-T12 
DOE/PC/79892-T13 
DOE/PC/79892-T14 
DOE/PC/88652-T2 
DOB/ER/45328-5 
DOEB/ER/40315-~183 
DOE/ER/13896-3 
DOE/ER/60487-5 
DOE/ER/60502-5 
DOE/ER/45347-31 
DOE/ER/53241-6 
DOE/ER/40346~4 
DOE/ER/75527-3 
DOE/ER/13387-71 
LBL-30410 
LBL-30570 
LBL-30173 
DOE/PC/88652-T5 
DOE/ER/13789-4 
ANL-90/37 
PPPL-2751 
PPPL-2753 
PPPL-2749 
PPPL-2755 
PPPL-2743 
PPPL-2758 


Order No. 


DE91012311 
DE91012312 
DE91012313 
DE91012315 
DE91012316 
DE91012317 
DE91012318 
DE91012319 
DE91012320 
DE91012321 
DE91012322 
DE91012323 
DE91012324 
DE91012325 
DE91012326 
DE91012327 
DE91012328 
DE91012329 
DE91012330 
DE91012331 
DE91012333 
DE91012334 
DE91012335 
DE91012336 
DE91012337 
DE91012338 
DE91012339 
DE91012340 
DE91012341 
DE91012342 
DE91012343 
DE91012344 
DE91012345 
DE91012346 
DE91012348 
DE91012349 
DE91012350 
DE91012351 
DE91012352 
DE91012353 
DE91012354 
DE91012356 
DE91012357 
DE91012358 
DE91012359 
DE91012361 
DE91012362 
DE91012363 
DES91012368 
DE91012370 
DE91012371 
DE91012376 
DE91012377 
DE91012378 
DE91012379 
DE91012380 
DE91012381 
DE91012382 
DE91012383 
DE91012384 
DE91012385 
DE91012386 
DE91012387 
DE91012388 
DE91012389 
DE91012390 
DE91012391 
DE91012392 
DE91012393 
DE91012394 
DE91012395 
DE910122 °S 


DE91012396 


Report No. 


PPPL-2750 
PPPL-2756 
KCP-613-4557 
SLAC-PUB-5557 
SLAC-PUB-5554 
SLAC-PUB-5553 
SLAC-PUB-5552 
SLAC-PUB-5546 
SLAC-PUB-5543 
SLAC-PUB-5540 
SLAC-PUB-5539 
SLAC-PUB-5532 
SLAC-PUB-5530 
SLAC-PUB-5528 
SLAC-PUB-5525 
SLAC-PUB-5523 
SLAC-PUB-5517 
SLAC-PUB-5516 
SAND-87-2909 
SAND-90-7103 
LBL-30257 
LBL-30191 
LBL-30023 
LBL-30022 
LBL-29994 
LBL-30021 
ANL-HEP-TR-91-05 
LBL-29794 
LBL-29739 
LBL-29735 
LBL-29594 
LBL-29592 
LBL-29938 
LBL-29990 
LBL-30591 
LBL-30494 
LBL-28889 
LBL-28431 
LBL-29588 
LBL-29684 
LBL-29701 
LBL-30523 
LBL-30474 
LBL-30632 
LBL-30482 
LBL-30411 
LBL-30211 
LBL-28890 
SAND-90-2533 
ORNL/TM—11790 
PNL-7692 
SLAC-PUB-5515 
SLAC-PUB-5513 
SLAC-PUB-5511 
SLAC-PUB-5506 
SLAC-PUB-5503 
SLAC-PUB-5501 
SLAC-PUB-5500 
SLAC-PUB-5498 
SLAC-PUB-5488 
SLAC-PUB-5486 
SLAC-PUB-5480 
SLAC-PUB-5478 
SLAC-PUB-5470 
SLAC-PUB-5469 
SLAC-PUB-5464 
SLAC-PUB-5463 
SLAC-PUB-5456 
SLAC-PUB-5455 
SLAC-PUB-5454 
SLAC-PUB-5451 
DOE/ER/53241-T1 
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DE91012397 


Order No. 


DE91012397 
DE91012399 
DE91012402 
DE91012404 
DE91012405 
DE91012407 
DE91012408 
DE91012409 
DE91012410 
DE91012411 

DE91012412 
DE91012413 
DE91012414 
DE91012415 
DE91012416 
DE91012417 
DE91012418 
DE91012419 
DE91012420 
DE91012421 

DE91012425 
DE91012427 
DE91012428 
DE91012471 

DE91012472 
DE91012473 
DE91012474 
DE91012475 
DE91012476 
DE91012477 
DE91012478 
DE91012479 
DE91012480 
DE91012481 

DE91012482 
DE91012483 
DE91012485 
DE91012486 
DE91012487 
DE91012488 
DE91012489 
DE91012490 
DE91012491 

DE91012501 

DE91012502 
DE91012504 
DE91012505 
DE91012506 
DE91012507 
DE91012512 
DE91012513 
DE91012514 
DE91012516 
DE91012518 
DE91012519 
DE91012520 
DE91012521 

DE91012522 
DE91012526 
DE91012527 
DE91012529 
DE91012530 
DE91012534 
DE91012536 
DE91012537 
DE91012538 
DE91012540 
DE91012542 
DE91012543 
DE91012544 
DE91012545 
DE91012546 


808 


Report No. 


DOE/ER/53241-T2 
DOE/ER/13898-T1 
LA-12091-MS 
DOE/ER/45390-2 
DOE/ID/12945—1 
CONF-9102110— 
DOE/IE/10521-T6 
DOE/IE/10521—-T7 
DOE/IE/10521-T8 
DOEB/IE/10511-T2 
DOE/IE/10511-T1 
DOE/DP/48058-T8 
DOE/DP/48058-T9 
CONF-910270-58 
DOE/DP/48058-T12 
DOE/DP/48058-T10 
DOE/DP/48058-T14 
CONF-900977—12 
DOE/DP/48058-T13 
DOE/DP/48058-T 11 
DOE/DP/48058-T4 
DOE/DP/48058-T6 
DOE/DP/48058-T7 
ANL/CP-73152 
ANL/CP-72199 
ANL/CP-71865 
ANL/CP-72009 
ANL-HEP-CP-91-18 
ANUCP-72942 
ANL/CP-73018 
ANL/CP-72923 
ANL/CP-72979 
ANL-HEP-TR-90-86 
ANL-HEP-CP-91-28 
PNL-7226-HEDR 
PNL-7248-HEDR 
PNL-SA-19277 
PNL-SA-18917 
PNL-SA-18863 
PNL-SA-18686 
PNL-SA-19398 
FNAL-TM—1727 
PNL-SA-18690 
ANL/CP-73070 
CONF-910659-20 
CONF-910435-79 
CONF-910414-35 
CONF-9105181-—2 
CONF-9105181-3 
SSCL-346 
CONF-9105181-6 
CONF-9104140—1 
CONF-9106178-2 
CONF-910659—19 
CONF-9105181—4-Extd. Abst. 
CONF-9106188—1 
LA-11822-MS 
CONF-9105181—1 
CONF-9106189—1 
CONF-9105116-2 
CONF-9105184—2 
CONF-9105151—1 
CONF-900921—1 
AECL-10174 
CONF-9105188-1 
CONF-9105182—1 
CONF-9104209-2 
CONF-9105181-5 
CONF-9010366—1 
CONF-9105190—1 
DOE/S—0084P 
ANL/EAIS/TM—46 
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Order No. 


DE91012547 
DE91012548 
DE91012549 
DE91012550 
DE91012551 
DE91012552 
DE91012553 
DE91012554 
DE91012555 
DE91012556 
DE91012557 
DE91012561 

DE91012562 
DE91012573 
DE91012575 
DE91012576 
DE91012577 
DE91012578 
DE91012579 
DE91012580 
DE91012581 

DE91012582 
DE91012583 
DE91012584 
DE91012585 
DE91012586 
DE91012587 
DE91012588 
DE91012589 
DE91012590 
DE91012591 

DE91012607 
DE91012608 
DE91012609 
DE91012610 
DE91012611 

DE91012612 
DE91012613 
DE91012614 
DE91012615 
DE91012616 
DE91012617 
DE91012618 
DE91012621 

DE91012622 
DE91012627 
DE91012629 
DE91012630 
DE91012631 

DE91012632 
DE91012633 
DE91012634 
DE91012635 
DE91012636 
DE91012637 
DE91012638 
DE91012639 
DE91012640 
DE91012641 
DE91012642 
DE91012643 
DE91012644 
DE91012645 
DE91012647 
DE91012648 
DE91012650 
DE91012651 
DE91012652 
DE91012653 
DE91012654 
DE91012655 
DE91012656 


Report No. 


DOE/ER-0492T 
DOE/FE—0229P 
GEPP-EV-1224A 
UCRL-LR-106630 
SSCL-295 
SSCL-300 
SSCL-301 
SSCL-302 
SSCL-303 
SSCL-344-Rev. 
SSCL-389 
UCRL-JC-107118 
UCRL-JC—104397 
UCRL-JC—106343 
SSCL-394 
SSCL-386 
SSCL-383 
SSCL-382 
SSCL-381 
SSCL-380 
SSCL-379 
SSCL-376 
SSCL-370 
SSCL-369 
SSCL-368 
SSCL-367 
SSCi-366 
SSCL-365 
SSCL-363 
SSCL-361 
SSCL-360 
PNL-SA—19111 
PNL-SA-—18812 
PNL-SA—19338 
PNL-SA-—18750 
PNL-SA-—18699 
PNL-SA—18688 
PNL-SA—18687 
PNL-SA-—18792 
PNL-SA—19327 
PNL-SA-—19223 
PNL-6450-42-HEDR 
PNL-MA-—70 
DOE/ER/60317-T2 
PNL-SA—18658 
IS—5053 

IS-M-667 
ORNL/TM—11722 
ORNL/TM-11541 
ORNL/CON-304 
SAND-91-0194 
SAND-90-2172 
SAND-90-3150 
SAND-91-0121 
SAND-87-7072 
TRI-PP-90-88 
DOE/ER/14028-1 
DOE/ER/13214—5 
DOE/ER/14079-6 
DOE/ER/13560-5 
PNL-SA-18369 
DOE/ER/40315—181 
DOE/EIA-M-044(91) 
SAND—91-0951C 
SAND—91-1066C 
SAND-91-0963C 
SAND-91-0954C 
SAND-91-1143C 
SAND-90-0934C 
SAND-90-2690C 
SAND-—90-3023C 
SAND-91-0217C 


Order No. 


DE91012659 
DE91012660 
DE91012664 
DE91012665 
DE91012666 
DE91012667 
DE91012669 
DE91012672 
DE91012677 
DE91012678 
DE910912679 
DE91012705 
DE91012706 
DE91012707 
DE91012709 
DE91012710 
DE91012711 
DE91012712 
DE91012713 
DE91012714 
DE91012718 
DE91012720 
DE91012722 
DE91012723 
DE91012724 
DE91012725 
DE91012726 
DE91012727 
DE91012728 
DE91012729 
DE91012730 
DE91012731 
DE91012732 
DE91012733 
DE91012734 
DE91012735 
DE9101 2736 
DE91012737 
DE91012740 
DE91012745 
DE91012746 
DE91012752 
DE91012757 
DE91012761 
DE91012762 
DE91012763 
DE91012764 
DE91012765 
DE91012766 
DE91012767 
DE91012768 
DE91012769 
DE91012770 
DE91012771 
DE91012772 
DE91012773 
DE91012774 
DE9i012775 
DE91012776 
DE91012777 
DE91012779 
DE91012780 
DE91012781 
DE91012782 
DE91012786 
DE91012787 
DE91012788 
DE91012789 
DE91012790 
DE91012791 
DE91012792 
DE91012793 


Report No. 


LBL-29419 
DOE/ER/13992-T1 
DOE/ER/75602-3 
DOE/ER/75602-1 
DOE/ER/75602-2 
DOE/ER/14066-T1 
DOE/ER/14024-1 
CONF-870212-4 
IS-T-1525 
IS-T-1562 
IS-T-1510 
ORSA-0001 
CRSA-0002 
SSCL-377 
DOE/PC/89883—-16 
DOE/PC/88800-37 
DOE/PC/89775—4 
DOE/PC/90096-T1 
DOE/ER/14028-2 
DOE/ER/45205-6 
EMO-1035 
DOE/ER/40347-T1 
DOE/PC/90166-T2 
DOE/PC/90295-—T2 
DOE/PC/88912-T9 
DOE/PC/89776-T2 
DOE/PC/88937-T9 
PNL-SA-19033 
EGG-M-90060 
EGG-M-91071 
EGG-M-91067 
EGG-M-91215 
EGG-M-91221 
EGG-M-90205 
EGG-M-90238 
PNL-SA-19458 
PNL-SA—18689 
PNL-SA-17469 
DOE/CE/30839-T5 
K/ETO-56 
DOE/ER/45278-T1 
DOE/EIA-0380(91/04) 
DOE/EIA-M-034(91) 
DOE/ER/40039-47 
DOE/EIA-0121(90/4Q) 
EGG-ESO-9565 
EGG-WTD-9553 
DOE/ID/12769-1 
EGG-WTD-9595 
EGG-FSP-9628 
EGG-MS-9633 
EGG-LLW-9599 
EGG-WTD-9596 
PNL-7554 
PNL-7210-HEDR 
PNL-SA-18804 
PNL-SA-18771 
PNL-SA-19465 
UCRL-JC—105345 
UCRL-JC—105901 
DOE/SF/16518-T1 
DOE/MA/39320-T1 
DOE/ER/13479-T1 
DOE/ER/45435-T1 
DOE/SF/18437-T1 
DOE/PC/90160-T1 
DOE/PC/89789-T2 
DOE/PC/90169-T2 
DOE/PC/89769-T4 
DOE/PC/88925-T5 
DOE/PC/89777-T3 
DOE/PC/89663-T2 








Order No. 


DE91012795 
DE91012796 
DE91012797 
DE91012798 
DE91012799 
DE91012800 
DE91012801 
DE91012803 
DE91012804 
DE91012805 
DE91012806 
DE91012807 
DE91012808 
DE91012809 
DE91012810 
DE91012811 
DE91012812 
DE91012813 
DE91012814 
DE91012815 
DE91012817 
DE91012818 
DE91012819 
DE91012820 
DE91012821 
DE91012822 
DE91012823 
DE91012824 
DE91012825 
DE91012857 
DE91012858 
DE91012859 
DE91012860 
DE91012861 
DE91012862 
DE91012863 
DE91012864 
DE91012865 
DE91012867 
DE91012870 
DE91012871 
DE91012872 
DE91012873 
DE91012874 
DE91012878 
DE91012879 
DE91012880 
DE91012882 
DE91012884 
DE91012885 
DE91012889 
DE91012890 
DE91012895 
DE91012897 
DE91012898 
DE91012901 
DE91012902 
DE91012903 
DES1012904 
DE91012911 
DE91012912 
DE91012913 
DE91012914 
DE91012915 
DE91012916 
DE91012917 
DE91012918 
DE91012919 
DE91012920 
DE91012921 
DE91012922 
DE91012923 


Report No. 


DOE/PC/90049-T2 
DOE/PC/89793-T3 
UCRL-JC—105806 
DOE/PC/88940-T9 
DOE/PC/89807-T4 
DOE/PC/88930-T9 
CONF-900859- 
EGG-SSRE-9473 
EGG-SARE-8609 
EGG-WTD-9449 
EGG-WTD-9597 
EGG-FSP-9634 
EGG-M-90290 
EGG-M-90248 
EGG-M-90329 
EGG-M-90450 
EGG-M-91022 
EGG-M-89532 
EGG-M-91045 
EGG-M-90383 
EGG-M-90540 
EGG-M-91023 
EGG-M-90420 
EGG-M-90234 
PNL-SA-18598 
PNL-SA-18454 
PNL-SA-19325 
PNL-SA-18693 
SAND-91-1026C 
ORNLU/TM™-11805 
ANL/TM—485 
FNAL/C~91/112 
LBL-30582 
LBL-30635 
LBL-29961 
LBL-29596 
SAND-91-1096C 
SAND-90-0947C 
SAND-91-0054C 
PNL-SA-19163 
PNL-SA-19094 
PNL-SA-18960 
PNL-SA-19359 
PNL-SA~-18929 
PNL-SA-19030 
PNL-SA-19029 
PNL-SA~18807 
DOE/EIA-0226(91/05) 
DOE/ER/60631-8 
UCRL-JC—106271 
DOE/PC/90350—1 
DOE/PC/90350~2 
DOE/ER/14160-T1 
DOE/PC/901 80-T1 
DOE/PC/90307—1 
ORNU/RE-23-No.4 
DOE/ER/13819-1 
DOE/ID/01570-T154 
DOE/PC/89779-T1 
SLAC-PUB-5453 
SLAC-PUB-5458 
DOE/PC/90304-2 
SLAC-PUB-5471 
SLAC-PUB-5514 
SLAC-PUB-5537 
SLAC-PUB-5542 
SLAC-PUB-5544 
SLAC-PUB-5560 
PNL-SA-17044 
PNL-SA-19427 
PNL-SA-19298 
PNL-SA-18765 


Order No. 


DE91012924 
DE91012925 
DE91012926 
DE91012927 
DE91012928 
DE91012929 
DE91012932 
DE91012937 
DE91012938 
DE91012940 
DE91012942 
DE91012945 
DE91012948 
DE91012950 
DE91012953 
DE91012955 
DE91012960 
DE91012961 
DE91012964 
DE91012965 
DE91012966 
DE91012967 
DE91012968 
DE91012969 
DE91012970 
DE91012975 
DE91012976 
DE91012978 
DE91012980 
DE91012981 
DE91012982 
DE91012983 
DE91012984 
DE91012985 
DE91012986 
DE91012987 
DE91012988 
DE91012989 
DE91012990 
DE91012991 
DE91012992 
DE91012993 
DE91012994 
DE91012995 
DE91012996 
DE91012997 
DE91012998 
DE91012999 
DE91013000 
DE91013001 
DE91013002 
DE91013003 
DE91013004 
DE91013005 
DE91013006 
DE91013008 
DE91013010 
DE91013014 
DE91013015 
DE91013021 
DE91013022 
DE91013023 
DE91013024 
DE91013025 
DE91013027 
DE91013028 
DE91013030 
DE91013031 
DE91013032 
DE91013033 
DE91013035 
DE91013037 


Report No. 


PNL-SA-18764 
PNL-SA-18968 
PNL-SA-19249 
PNL-SA-19443 
PNL-SA-19322 
PNL-SA-18442 
PNL-SA-19248 
DOE/ER/60789--2 
DOE/ER/40461-3 
DOE/ER/60879-2 


DOE/EIA-0520(91/05) 


CONF-9104192-5 
CONF-910326—4 
CONF-9105130—1 
CONF-9105181-9 
CONF-910430—9 
CONF-9104258-1 
CONF-9107113—1 
SLAC-PUB-5573 
SLAC-PUB-5565 
SLAC-PUB-5489 
SLAC-PUB-5538 
SLAC-PUB-5466 
UCRL-ID-107231 
UCRL-ID—106316 
HW-24641 
HW-29132 
FNAL-TM—1733 
ORNL/TM-11737 
ORNL/TM-11623 
ORNL-6664 
ORNL-6660 
ORNU/ER-0313/9 
LA-12089-MS 
GA-A-20361 
MLM-3689 
SLAC-374 
ANL-91/16 
LA-12069-MS 


ORNL/Sub-83-43374/2 


ORNL/TM-—11629 
ORNL-6658/R3 
ORNi-6575 
ORNL/TM-10576 
ORNL/TM-11770 
ORNL/TM-11810 
ORNLU/TM-11397 
ORNL/TM-—11654 
ORNL/TM-11821 
ORNL/TM-11793 
ORNL/CON-303 
ORNUTM-11211 
INEL/MISC—91055 


DOE/PC/89779-T2 


DOE/ER/45298~7 
DOE/ER/13913-3 
DOE/ER/13619-5 
DOE/ER/13948-T1 
DOE/ER/13384—4 
DOE/ER/13937-3 


DOE/ET/51013-—287 


DOE/ER/53175—6 
DOE/ER/40456-8 
ORNU/ATD—42 
ORNU/M-1312 


ORNL/Sub-88-07685/01 


LA-UR-91-1650 
LA-UR-91-1648 
LA-UR-91-1647 
DOE/ID/13040-T1 
ANL/MCS-TM-148 
Y/DW-884 


Order No. 


DE91013038 
DE91013039 
DE91013041 
DE91013042 
DE91013043 
DE91013044 
DE91013045 
DES1013046 
DE91013047 
DE91013048 
DE91013049 
DE91013050 
DE91013052 
DE91013053 
DE91013054 
DE91013055 
DE91013056 
DE91013057 
DE91013059 
DE91013060 
DE91013061 
DE91013062 
DE91013063 
DE91013065 
DE91013068 
DE91013069 
DE91013072 
DE91013074 
DE91013075 
DE91013076 
DE91013077 
DE91013078 
DE91013105 
DE91013108 
DE91013109 
DE91013110 
DE91013112 
DE91013113 
DE91013114 
DE91013128 
DE91013129 
DE91013131 
DE91013132 
DE91013133 
DE91013134 
DE91013135 
DE91013136 
DES91013146 
DE91013147 
DE91013148 
DE91013149 
DE91013151 
DE91013152 
DE91013153 
DE91013154 
DE91013155 
DE91013156 
DE91013157 
DE91013158 
DE91013160 
DE91013161 
DE91013162 
DE91013163 
DE91013166 
DE91013170 
DE91013172 
DE91013174 
DE91013175 
DE91013176 
DE91013177 
DE91013178 
DE91013179 


DE91013179 


Report No. 


LA-UR-91-1558 
LA-UR-—91-1476 
LA-UR-91-1467 
LA-UR—91-1465 
LA-UR-91-1464 
LA-UR-91-1463 
LA-UR-91-1462 
LA-UR-—91-1461 
LA-UR-91-1460 
LA-UR-91-1459 
LA-UR-91-1458 
LA-UR-91-1455 
EGG—10617-1128 
EGG—10617-2083 
EGG—10617-1127 


DOE/EIA-0523(90/3Q) 


ORNL/TM—11807 
CONF-9106195—1 
Y/TS-358 
Y/TS-357 
Y/TS-356 
Y/TS-355 
Y/TS-354 
LA-UR-91-1454 
LA-UR-91-1448 
LA-UR-91-1447 
LA-UR—91-1434 
LA-UR-91-1642 
LA-UR-91-1638 
LA-UR-91-1637 
LA-UR-91-1636 
LA-UR-91-1635 
CONF-9103172-2 
EGG—10617-2097 
FNAL/C-91/122 
CONF-900904—1 
UCRL-53809-90 
DOE/CE-0305P 


DOE/PETC/TR-91/7 


UCRL-ID—107222 
UCRL-ID—106755 
UCRL-ID-107211 
SAND-91-8215 
SAND-91-8217 
SAND-91-8213 
ORNL/TM-11673 
ORNL/CON-322 
ORNLU/TM-11777 
ORNL/TM—-11699 
Y/DQ-5/R1 
DOE/ER/60864—2 
DOE/ER/45365-2 
DOE/ER/61067—1 
DOE/ER/61017—1 
DOE/ER/14151—1 
DOE/ID/12757—1 
DOE/ER/13419-T1 
DOE/DP/20154—T1 
DOE/PC/79927-T5 
DOE/EH-0179 
DOE/EH-0182P 
DOE/EH-0148 
CONF-9103105— 
DOE/EH-0187P 
SR/CNEAF-91-01 
DOE/FE-0221P 
DOE/EIA-0542 
LA-UR-91-1433 
DOE/PC/79927-T6 
DOE/PC/79927-T7 
DOE/PC/79927-T8 
DOE/PC/79927-T9 
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DE91013180 


Order No. 


DE91013180 
DE91013181 
DE91013182 
DE91013183 
DE91013184 
DE91013185 
DE91013186 
DE91013187 
DE91013188 
DE91013189 
DE91013196 
DE91013198 
DE91013199 
DE91013200 
DE91013201 

DE91013202 
DE91013203 
DE91013206 
DE91013207 
DE91013208 
DE91013211 

DE91013214 
DE91013215 
DE91013219 
DE91013220 
DE91013222 
DE91013223 
DE91013228 
DE91013229 
DE91013233 
DE91013236 
DE91013237 
DE91013238 
DE91013239 
DE91013240 
DE91013241 

DE91013243 
DE91013249 
DE91013251 

DE91013254 
DE91013261 

DE91013263 
DE91013265 
DE91013266 
DE91013268 
DE91013271 

DE91013272 
DE91013273 
DE91013274 
DE91013275 
DE91013276 
DE91013277 
DE91013278 
DE91013279 
DE91013280 
DE91013281 

DE91013283 
DE91013287 
DE91013292 
DE91013294 
DE91013295 
DE91013296 
DE91013298 
DE91013304 
DE91013305 
DE91013307 
DE91013308 
DE91013309 
DE91013310 
DE91013311 
DE91013312 
DE91013313 


Report No. 


DOE/PC/79927-T10 
DOE/PC/79927-T11 
DOE/PC/79927-T12 
DOE/PC/79661-T4 
DOE/PC/79661-T5 
DOE/PC/79661-T6 
DOE/PC/79661-T7 
DOE/PC/79661-T8 
ORNL-6645 
DOE/EA-—0506 
FNAL/C—91/125 
FNAL/C—91/129 
FNAL/C—91/116 
FNAL/C-91/118 
DOE/DP/20154—-T2 
FNAL/C—91/119 
FNAL/C—91/130 
ORNUM-—1423 
SAND-91-8004 
EGG-M-90391 
EGG-M-90286 
EGG-M-90195 
EGG-M-90113 
EGG-M-90051 
EGG-M-90418 
PNL-SA-—19158 
PNL-SA—1 9567 
LA-UR—91-1614 
LA-UR-91-1612 
CONF-9104158-3 
DOE/ID-10321 
CONF-910145-—4 
GA-A-20471 
WHC-MR-0227 
WHC-SA-1167 
WHC-SP-0126-2 
UCRL-JC—105483 
UCRL-JC—107202 
UCRL-JC—105903 
UCRL-21215-Rev.3 
SAND-90-3007C 
DOE/BP-1551 
DOE/BP/11631—7 
DOE/BP/357639-—2 
ORNL/TM-11796 
SLAC-PUB-5508 
SLAC-PUB-5465 
SLAC-PUB-5512 
SLAC-PUB-5526 
SLAC-PUB-5541 
SLAC-PUB-5518 
SLAC-PUB-5559 
SLAC-PUB-5549 
SLAC-PUB-5548 
PNL-—7694 
PNL-—7701 
ANL-91/13 
DOE/BP/97300—1 
Y/TS-363 
DOE/ER/60681-3 
DOE/ER/40389-68 
DOE/ER/45286-—4 
DOE/CH/10402-12 
UCRL-JC—106901 
UCRL-JC—106498 
LA-UR-91-1592 
LA-UR-—91-1587 
LA-UR—91-1585 
LA-UR-91-1576 
LA-UR-91-1560 
LA-UR-91-1559 
LA-UR-91-1419 
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Order No. 


DE91013314 
DE91013315 
DE91013318 
DE91013320 
DE91013323 
DE91013324 
DE91013325 
DE91013326 
DE91013327 
DE91013328 
DE91013329 
DE91013330 
DE91013331 

DE91013334 
DE91013336 
DE91013337 
DE91013340 
DE91013341 

DE91013342 
DE91013343 
DE91013345 
DE91013346 
DE91013349 
DE91013350 
DE91013354 
DE91013358 
DE91013359 
DE91013360 
DE91013361 

DE91013363 
DE91013365 
DE91013370 
DE91013387 
DE91013395 
DE91013397 
DE91013400 
DE91013406 
DE91013419 
DE91013420 
DE91013421 

DE91013422 
DE91013429 
DE91013431 

DE91013433 
DE91013434 
DE91013435 
DE91013436 
DE91013437 
DE91013439 
DE91013440 
DE91013441 

DE91013442 
DE91013445 
DE91013444 
DE91013445 
DE91013447 
DE91013448 
DE91013454 
DE91013455 
DE91013456 
DE91013457 
DE91013458 
DE91013460 
DE91013461 

DE91013462 
DE91013464 
DE91013465 
DE91013466 
DE91013469 
DE91013474 
DE91013476 
DE91013477 


Report No. 


LA-UR-91-1210 
LA-UR-—91-1662 
LA-UR-91-1837 
DOE/ER/60630-T1 
DOE/CE/28311-—T1-Vol.3 
DOE/CE/28311-—T1-Vol.2 
DOE/CE/28311—T1-Vol.1 
CONF-9010193— 
DOE/EIA-0130(91/05) 
BNL-—45387 
BNL-—45409 
BNL-45451 
BNL-45426 
BNL-46114 
BNL-—45331 
BNL-4544¢° 
ANL-HEP-TR-91-19 
ANL/CP-72990 
LA-—12067-MS 
UW-CPTC-91-4 
UW-CPTC-91-5 
UW-CPTC—90-8-Rev. 
LA-—12068-MS 
DOE/EIA-0109(91/05) 
ANL/CP-73085 
SSCL-419 
SSCL-416 
SSCL-399 
SSCL-310-Rev. 
SSCL-435 
SSCL-447 
LA-UR-91-1820 
LA-UR-—91-1734 
FNAL-TM—1740 
FNAL-TM—1 734 
SSCL-378 
ANL/CP-71459 
DOE/BP/64344-3 
DOE/BP/20733-6 
DOE/BP-—1414 
DOE/BP/23821-3 
DOE/IR/05106-T134 
DOE/IR/05106—-T136 
DOE/IR/05106-T138 
DOE/IR/05106-T139 
DOE/IR/05106—-T140 
DOE/IR/05106-T141 
DOE/IR/05106—-T143 
DOE/IR/05106-T144 
DOE/IR/05106—-T145 
DOE/IR/05106-T146 
DOE/IR/05106—-T 147 
DOE/IR/05106—-T148 
DOE/IR/05106-T149 
DOE/IR/05106—-T150 
DOE/IR/05106-T152 
DOE/IR/05106-T153 
DOE/IR/05106—T159 
PPPL-2746 
PPPL-2752 
PPPL-2760 
PPPL-2759 
PPPL-2754 
ORNL/TN-11755 
UCRL-LR-106884 
DOE/BP/60266—1 
DOE/BP/66089-T 1 
CONF-890505—1 
HW-9817 
INSRP-89-03 
INSRP-90-07-Vol.1 
INSRP—89-04-Vol.3-App. 


Order No. 


DE91013484 
DE91013485 
DE91013486 
DE91013487 
DE91013488 
DE91013489 
DE91013490 
DE91013491 
DE91013497 
DE91013504 
DE91013505 
DE91013515 
DE91013516 
DE91013517 
DE91013520 
DE91013521 

DE91013522 
DE91013523 
DE91013525 
DE91013526 
DE91013527 
DE91013530 
DE91013531 

DE91013532 
DE91013535 
DE91013537 
DE91013538 
DE91013539 
DE91013540 
DE91013543 
DE91013545 
DE91013546 
DE91013547 
DE91013549 
DE91013550 
DE91013551 

DE91013552 
DE91013554 
DE91013555 
DE91013556 
DE91013557 
DE91013560 
DE91013567 
DE91013568 
DE91013574 
DE91013580 
DE91013582 
DE91013594 
DE91013602 
DE91013603 
DE91013604 
DE91013606 
DE91013607 
DE91013618 
DE91013625 
DE91013634 
DE91013635 
DE91013636 
DE91013637 
DE91013647 
DE91013684 
DE91013704 
DE91013710 
DE91013712 
DE91013713 
DE91013718 
DE91013754 
DE91013767 
DE91013799 
DE91013827 
DE91013855 
DE91013865 


Report No. 


DOE/ER/10984-T9 
DOE/ER/10984-T10 
DCE/EIA-M-023(91) 
DOE/EIA-0384(90) 
UCRL-JC—105559 
UCRL-JC—1 05597 
UCRL-JC~1 04949 
UCRL-JC—104754 
LA-UR-91-1526 
DOE/EIA-0512(88) 
DOE/EIA-0547 
UCRL-JC—104530 
UCRL-JC—106269 
UCRL-JC—107190 
LA-UR-91-1517 
LA-UR-91-1516 
LA-UR-91-1512 
K/QT-389/0P 
DOE/ER/13859-9 
DOE/ER/13859-10 
DOE/ER/13859-11 
BNL-46136 
BNL-46185 
BNL-46184 
BNL-46163 
BNL-46177 
BNL-46139 
BNL-46164 
DOE/AL/58309-48 
WSRC-RP-91-17 
ORNUTM-11791 
ORNU/M-1426 
ORNL/TM-11827 
SSCL-323 
EGG—10617-1129 
LA-12135-MS 
SSCL-348 
SSCL-339 
DOE/NE-91013555 
DOE/NE-91013556 
DOE/NE-91013557 
DOE/ID/12790-3 
UCRL-JC—107276 
UCRL-JC—105585 
DOE/BP/35738-3 
UCRL-JC—104763 
UCRL-JC—106340 
BNL—45450 
DOE/ET/32043~T32 
UCRL-ID-106416 
SLAC-PUB-5485 
SLAC-PUB-5568 
DOE/EH-0173T 
ANUCP-72201 
PNL-7703 
DOE/EIA—0214(89) 
DOE/EIA-0340(90)/1 
DOE/ER/53198-171 
DOE/ER/53198-163 
LA-UR-91-1502 
LA-UR-91-1707 
EMO-1036 
PNL-SA-18934 
PNL-SA-19231 
PNL-SA-18508 
PNL-7700 
LBL-30204 
SERVCP-250-4254-Vol.2 
BNL-46172 
SSCL-468 
DOE/ER/60561-5 
BNL-46186 





Order No. 


DE91013874 
DE91013878 
DE91013880 
DE91013890 
DE91013891 
DE91013894 
DE91013912 
DE91013926 
DE91013967 
DE91013971 

DE91013981 

DE91014013 
DE91014017 
DE91014019 
DE91014036 
DE91014051 

DE91014052 
DE91014053 
DE91014054 
DE91014057 
DE91014058 
DE91014062 
DE91014065 
DE91014074 
DE91014091 

DE91014098 
DE91014121 

DE91014129 
DE91014140 
DE91014145 
DE91014146 
DE91014157 
DE91014159 
DE91014194 
DE91014220 
DE91014231 

DE91014250 
DE91014259 
DE91014300 
DE91014312 
DE91014321 

DE91014324 
DE91014337 
DE91014345 
DE91014346 
DE91014350 
DE91014395 
DE91014396 
DE91014397 
DE91628031 

DE91628388 
DE91628643 
DE91628682 
DE91628856 
DE91630195 
DE91630274 
DE91630678 
DE91630688 
DE91630834 
DE91630919 
DE91630944 
DE91630980 
DE91630981 

DE91630982 
DE91630995 
DE91630996 
DE91630997 
DE91630998 
DE91631018 
DE91631019 
DE91631020 
DE91631021 


Report No. 


ANL-90/16 
DOE/EV/10220-T10 
DOE/EV/10220-Ts 
DOE/PC/89760-T4 
DOE/PC/89779-T3 
DOE/PC/90178-T2 
DOE/PC/90309-2 
UCRL-CR-107282 
SSCL-466 
BNL-45907 
SAND-91-0492 
ANUCP-70872 
ANUCP-72362 
ANL/CP-71887 
BNL-45525 
DOE/PC/901 76-T23 
DOE/PC/90176-T22 
DOE/PC/90176-T21 
DOE/PC/90176~-T20 
DOE/PC/901 76-117 
DOE/S—0086P 
DOE/PC/89908-T9 
DOE/PC/88891-T5 
DOE/ID-10087(88) 
EGG-M-90471 
EGG-M-90504 
EGG—10617-2089 
LA-11960-T 
FNAL/C~91/121 
FNAL/C~138-E 
FNAL/C-91/133 
DOE/ID-10320 
EGG-MS-8314 
LBL-29909 
CONF-9104140-3 
LBL-30718 
DOE/SF/18014-T1 
POEF-T-3563 
LBL-29907 
NWPO-EV-003-89 
PNL-7600-Pt.3 
SAND-90-2556 
CONF-890372-16 
DOE/ER/25063-T9 
DOE/ER/25063-T10 
DOE/EIA-0149(90) 
DOE/EH-0165 
SAND-90-2402 
SAND-91-0246 
JINR-R-2-89-313 
JINR-R-14-89-389 
CNIC-00330 
JINR-E-2-89-867 
JINR-R-6-89-10 
CNIC-00453 
KAERVRR-875/89 
KAERVRR-821/89 
KAERVRR-909/90 
JINR-E-1-89-257 
KAERVRR-873/89 
KAERVRR-861/89 
HEPHY-PUB-543/90 
UWThPh-1990-64 
UWThPh-1991-3 
TRI-PP-89-7 
UWThPh-1990-62 
UWThPh-1990-65 
UWThPh-1990-66 
AECL-9188 
NIKHEF-H-91-04 
TRI-PP-89-6 
UWThPh-1991-2 


Order No. 


DE91631080 
DE91631082 
DE91631083 
DE91631084 
DE91631085 
DE91631104 
DE91631152 
DE91631155 
DE91631158 
DE91631210 
DE91631211 
DE91631228 
DE91631229 
DE91631243 
DE91631258 
DE91631264 
DE91631271 
DE91631272 
DE91631273 
DE91631274 
DE91631277 
DE91631283 
DE91631305 
DE91631306 
DE91631340 
DE91631351 
DE91631355 
DE91631356 
DE91631357 
DE91631360 
DE91631503 
DE91631513 
DE91631523 
DE91631595 
DE91631610 
DE91631633 
DE91631634 
DE91631638 
DE91631639 
DE91631640 
DE91631641 
DE91631642 
DE91631643 
DE91631644 
DE91631645 
DE91631647 
DE91631650 
DE91631651 
DE91631655 
DE91631668 
DE91631758 
DE91631761 
DE91631767 
DE91631769 
DE91631779 
DE91631780 
DE91631781 
DE91631782 
DE91631784 
DE91631788 
DE91631796 
DE91631797 
DE91631798 
DE91631799 
DE91631800 
DE91631802 
DE91631803 
DE91631843 
DE91631855 
DE91631873 
DE91631874 
DE91631876 


Report No. 


TRI-PP-88-103 
TRI-PP-88-25 
TRI-PP-88-91 
TRI-PP-89-1 
TRI-PP-89-8 
CNEA-NT-€/90 
OH-85-80-K 
ECN-RX-90-004 
OEFZS-4573 
NIKHEF-H-91-01 
TRI-PP-89-5 
TRI-PP-88-90 
TRI-PP-89-25 
INIS-mf-12824 
TRI-PP-88-92 
INIS-mf—-12825 
TRI-PP-89-22 
TRI-PP-89-29 
TRI-PP-89-30 
TRI-PP-89-34 
TRI-PP-89-28 
TRI-PP-89-4 
TRI-PP-88-17 
TRI-PP-89-24 
INIS-mf-12823 
JINR-E-6-89-761 
AECS-PR/SS-18 
ECN-+90-013 
ECN-RX-90-044 
MRP/MSL-85-160(IR) 
CNIC-00357 
CNEA-NT-2/89 
CNEA-D-DP-FQP-109 
CNEA-NT-27/89 
INIS-mf-12822 
INIS-BR-2397 
INIS-BR-2398 
OEFZS—4568 
AECS-A/FRSR-36 
INIS-BR-2400 
INIS-BR-2401 
INIS-BR-2402 
INIS-BR-2403 
INIS-BR-2406 
INIS-BR-2404 
INIS-BR-2405 
iNIS-BR-2399 
AECL-9759 
AECL-9327 
CNIC-00361 
OEFZS—4566 
KAERVRR-870/89 
OEFZS~4571 
OH-85-37-K 
TRI-PP-89-26 
TRI-PP-89-31 
TRI-PP-89-32 
TRI-PP-89-33 
TRI-PP-88-35 
TRI-PP-89-13 
TRI-PP-89-12 
TRI-PP-89-15 
TRI-PP-89-17 
TRI-PP-89-18 
TRI-PP-89-21 
TRI-PP-89-11 
TRI-PP-89-14 
CNIC-00358 
CNIC-00306 
CNIC-00348 
CNIC-00351 
OH-84-427-K 


Order No. 


DE91631877 
DE91631878 
DE91631981 
DE91632020 
DE91632039 
DE91632112 
DE91632174 
DE91632175 
DE91632176 
DE91632194 
DE91632195 
DE91632196 
DE91632197 
DE91632205 
DE91632206 
DE91632213 
DE91632236 
DE91632237 
DE91632238 
DE91632239 
DE91632240 
DE91632241 
DE91632242 
DE91632243 
DE91632244 
DE91632245 
DE91632246 
DE91632247 
DE91632248 
DE91632249 
DE91632250 
DE91632251 
DE91632252 
DE91632253 
DE91632254 
DE91632255 
DE91632256 
DE91632257 
DE91632258 
DE91632259 
DE91632260 
DE91632261 
DE91632262 
DE91632263 
DE91632265 
DE91632266 
DE91632267 
DE91632268 
DE91632269 
DE91632275 
DE91632276 
DE91632277 
DE91632286 
DE91632287 
DE91632288 
DE91632289 
DE91632290 
DE91632343 
DE91632353 
DE91632354 
DE91632355 
DE91632384 
DE91632401 
DE91632418 
DE91632419 
DE91632420 
DE91632421 
DE91632422 
DE91632423 
DE91632424 
DE91632425 
DE91632435 


Report No. 


OH-85-48-K 
OH-85-51-K 
INIS-mf-12827 
OH-84-282-K 
AECL-9926(v.1) 
CNEA-497 
INIS-mf—12821 
INIS-mf—12826 
JINR-D—13-89-449 
AECL-9057F 
OH-85-112-K 
OH-85-180-K 
OH-85-58-K 
INIS-mf-12828 
INIS-mf—12831 
AECS/IB-6 
CNEA-NT-—11/88 
CNEA-NT-—14/88 
CNEA-NT-15/88 
CNEA-NT-—16/88 
CNEA-NT-7/89 
IC—89/263 
IC—89/268 
IC—90/215 
IC—90/240(Rev.) 
IC—90/320 
IC—90/329 
IC—90/330 
IC—90/336 
IC—90/342 
IC—90/343 
IC—90/347 
IC—90/351 
IC—90/354 
IC—90/359 
IC—90/378 
IC—90/385 
IC—90/387 
IC—90/389 
IC—90/390 
IC—90/391 
IC—90/392 
IC—90/398 
IC—89/337 
IC—90/372 
IC—90/383 
IC—90/384 
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